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Genus Eremostachys Bunge is a key medicinal plant grown in Eastern Europe, Central and Western Asia and Middle East. The plants
of'this genus have numerous secondary metabolites, which exhibit both traditional and pharmacological applications. Eremostachys
contains several classes of reactive chemical ingredients such as flavonoids (viz. Apigenin, Luteolin, Loasifolin, Loasin A, Apuleisin,
Apigenin and Kaempferol etc), isoflavonoids (viz. Soforanarin B, Loasin B and Vicarin), iridoid glucosides (viz. Shanzhiside,
Lamalbide, Lamalbidic acid, Epiloganin, Pulchelloside, Harpagide, Pulchelloside, hamighriprasin, Eremoside, Phloyoside and Barlerin
etc.), phenylethanoid glycosides (viz. Verbascoside, Leucosceptoside A, and Echinacoside etc,), acids, hydrocarbons, terpenes,
diterpenoids and sterols (viz. Eremostachiin, Phlomisoside II, Stigmasterol, B-Sitosterol, Daucosterol and Oleanolic aicd) etc. These
metabolites are well known for their pharmacological applications such as antibacterial, anti-inflammatory, antioxidant, antirheumatic,
anti-poisonous, antimalarial, anticancer, antimalarial, antiallergic, antiarthritic and antidepressant etc. Before the identification of
chemical constituents, genus Eremostachys was used by few countries since ancient viz. by China, Iran, India, Pakistan, Tajakistan
and few middle and south Asian countries etc. This genus has been used by people of these region since ancient as analgesic, anti-
inflammatory, wound healing, ant-insecticidal, antiparasitic, antiallergic, liver care, joint pain, arthritis, antioxidant, antibacterial,
antidepressant, antimalarial, perfumery, detergent, soap, beauty products. In India, E. superba has been used as a food for cattle to
increase milk production. In the present review, the important traditional uses of some important species of the genus Eremostachys
have been briefly discussed due to their availability and affordability. The number of medicinal and pharmacological applications of
the plant genus Eremostachys are also summarized in the paper.
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towards Turkey, Pakistan and Afghanistan etc. Overall,
genus Eremostachys has been represented by 52 taxa of Flora

Genus Eremostachys, known as desert rod, belongs to the
family Lamiaceae. Presently, around 80 species of this genus
have been documented, which are mainly distributed in
Eastern Europe, Central and Western Asia and the Middle
East (Harley et al. 2004). However, more than 45 species
are distributed only in Azerbaijan, Armenia, Turkey, Iran,
and Turkmenistan (Azizian et al. 1982; Hedge et al. 1986).
It is an Irano-Turanian genus and majorly distributed in the
desert mountains of the Iranica area especially covering
Central Asia. However; few species viz. E. laciniata, E.
molucelloides and E. vicaryi expanded their distribution
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in the USSR (Former Soviet Union); 41 taxa of Flora found
in Iranica; 16 species in Iran; 8 species in Pakistan; 5 species
in China; 2 taxa of Flora in Palaestina and 1 taxa in Flora
Europeae and one critically endangered taxa of the flora
is found in Northern Himalaya of Uttarakhand, Himachal
Pradesh and Jammu & Kashmir of India (Knorring et al.
1954; De Filipps et al. 1972; Shishkin et al. 1977; Zohary
et al. 1978; Azizian et al. 1982; Rechinger et al. 1982;
Chowdhary et al.1984; Jain et al; 1984; Radcliffe-Smith et
al. 1986 ; Hedge et al. 1990; Li et al. 1994; Rao et al. 1994;
The Hindu 10 Mar, 1997; The Daily Excelsior 17 Oct, 1997;
Kalvandi et al. 2007; Hariri et al. 2021).

The morphology of genus Eremostachys has been
characterized by a robust or erected pubescent stem, laciniate



or crenate leaves, large calyces, large yellow, creamy or
white corollas, beared nutlets and tuberous roots (Pignatti
1982). Phytochemical studies of genus Eremostachys have
revealed the presence of many potent secondary metabolites
viz. alkaloids, phenylethanoids, iridoid glycosides, acids,
flavonoids, terpenoids, hydrocarbons and essential oils
etc. Due to the variety of secondary metabolites present
in the genus Eremostachys, this genus is well known for
its medicinal properties viz. as strong antidepressant, free
radical scavenging and cytotoxic activity (Delazar et al.
2004a; Delazar et al. 2004b; Delazar et al. 2005; Delazar
et al. 2006). Some species like E. azerbaijanica, E. glabra,
E. labiosa, E. laciniata, E. laevigata, E. loasifolia, E.
macrophylla and E. vicaryi are excessively explored for
their secondary metabolites and their medicinal importance
(Delazar et al. 2004; Delazar et al. 2005; Erdemoglu et al.
2006; Navaei et al. 2006; Amiri et al. 2007; Calis et al. 2007;
Nori-Shargh et al. 2007; Javidnia et al. 2008; Modaressi et
al. 2009; Khan et al. 2010; Rustaiyan et al. 2011; Ali et al.
2012; Al-Jaber et al. 2012; Esmaeili 2012; Mughal et al.
2010 and 2012; Imran et al. 2012; Akhlaghi et al. 2015;
Vaez et al. 2015; Asnaashari et al. 2016 a; Asnaashari et al.
2016 b; Faryabi et al. 2021; Hariri et al. 2021).

From India point of view, there is only one species E.
superba Royale ex Benth., of genus Eremostachys that was
identified as a critically endangered plant species due to
lack of proper knowledge, grazing by herbivores, plucking

Kingdom: Plantae

Superdivision: Spermatophyta

Class: Magnoliopsida (Dicotyledons)
Order: Lamiales

Genus: Eremostachys

Species: E. adenantha, E. azerbaijanica, E. baissunensis,
E. glabra, E. labiosa, E. labiosiformis, E. laciniata, E.
laevigata, E. lehmanniana, E. loasifolia, E. macrophylla,
E. molucelloides, E. pulvinaris, E. speciosa, E. superba, E.
thyrsiflora, E. vicaryi etc.

Traditional Uses of Eremostchys: Conventionally, the
genus Eremostchys is used by South Asian and West
Asian countries for the treatment of various ailments.
Eremostachys has been used as an anti-inflammatory and
analgesic agent and applied topically for the treatment of
bruises and localized pain and swelling (Said et al. 2002;
Delzar et al. 2004b; Erdemoglu et al. 2006; Hariri et al.
2021).

Traditionally, E. laciniata is used in various illnesses viz, to
treat allergies, headache and various liver diseases, asthma,
cough & cold, alleviate inflammation and used as a herbal
tea (from root and flower) (Said et al. 2002; Modaressi et
al. 2009). The number of plants of this genus is also used
for traditional and folk medicine for treating a number of
ailments are described briefly in Table 1. In India genus
Eremostachys superba Royle ex Benth is used to restore
mulching by mixing it with cattle feed and fed to goats,

of the flowers by travelers, and overexploitation by local
people (Verma et al. 2003). It was described from Mohand
and Khree Pass (Siwaliks of Saharanpur) by Royle in 1839,
which was a very sophisticated and beautiful plant found
in Uttarakhand, Himachal Pradesh, Jammu & Kashmir
province of India (Sharma et al. 1981; Jain et al. 1984;
Panwar et al. 2015; Hariri et al. 2021).

The genus Eremostachys is one of the important medicinal
plants due to the presence of numerous potent secondary
metabolites. The number of medicinal and pharmacological
applications of the plant genus Eremostachys are also
summarized in the paper. The chemical structure of the
important reactive chemical ingredients of the secondary
metabolites isolated and identified from the genus
Eremostachys are given in the present paper. The important
secondary metabolites of genus Eremostachys reported in
the literature are compiled along with their pharmacological
applications. It is well evident from the literature reports that
substantive number of species of Genus Eremostachys got
extinct or at the verge of extinction. The present review is
aimed to recognize medicinal importance, traditional uses
among society and also to document status report of ever
becoming critically endangered species of medicinal flora
(Hariri et al. 2021).

Taxonomic description of Genus Eremostachys (Ved
et al. 2003).

Subkingdom: Tracheobionta
Division (Phylum): Tracheophyta
Subclass: Magnoliidae Novak ex Takht.
Family: Lamiaceae

cows, and buffaloes etc., which stop yielding milk (Khan
et al. 2020; Hariri et al. 2021).

Pharmacological Importance: Genus Eremostachys is
one of the important plants, which are known for their
diversified medicinal and pharmacological applications
(Table 2). Few plants of this species are widely studied
viz. E. laciniata, E. loasifolia, E. macrophylla, E. glabra,
E. laevigata, E. azerbaijanica, E. labiosa, E. labiosiformis,
E. pulvinaris etc. However; most of the species are still
need to be explored with respect to their pharmacological
applications and secondary metabolites. From a medicinal
point of view, genus Eremostachys is playing a key role
in Ayurvedic and Unani medicine due to the presence of
the number of chemical reactive secondary metabolites.
The whole plant is important for medicinal purposes as all
parts of the plant contain some vital secondary metabolites.
Secondary metabolites reported in the literature along
with their important pharmacological applications are
summarized in Table 2 (i) (ii), (iii) and (iv) (Khan et al.
2020; Hariri et al. 2021).

Chemical structure of Secondary metabolites: Numerous
secondary metabolites were identified from the genus
Eremostachys. Sterols, essential oils, linear hydrocarbons,
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iridoid glucosides, flavonoids, isoflavonoids, terpenoids,  glycosides etc. are found in a majority. Most of them
and their derivatives, acid derivatives and phenylethanoid  are represented and specifies by their core structures as
follows:

Table 1. Traditional uses of some species of genus Eremostachys

Species Parts Used for Traditional Uses
Treatment
E glabra Fhizomes Used as a native analgesic and anti-imflanymatory agent in Iran (Delazaret al. 2004a).
E. laevigata “Whole plant Used as thempeutics against many infectious diseases, as food preservatives and hawve

showmn insecticidal and antiparasitic properties {Burt et al. 2004). Also used in cosmetic
andhousehold products, (wewinchem org).
E. laciniatz  Foots, flower Foots and flower decoction have been used orally for the treatmernt of allergy. headache
andrhizomes  and hver disease. It is known by the local name "Chelle-Daghi"” in Iran and its rhizomes
are used to relieve pain related to rheumatoid arthritis (Said et al. 2002 and Delazar et al.
2013). as an antoxidarnt (Erdemoglu et al. 2006), antibactenal (Modaressa et al. 20087,
antidepressant (Nisar et al. 2011, amtmflanematory (Hamm et al. 2021) & analgesic m
vanous places of middle south East & south Asia (Delazar etal. 2009,

Fid Aerial and Aernal & rhizome, used as a folk medicine in Iran, comprses therapeutic ingredients
macropiivii  rhizome agammst joints pain, infectious wownd healing, snakebite, rhewnatisrn and antitnalarial
a {(Mori-Shargh et al. 2007, Mosaddegh et al. 2012, Asnaashan et al. 2013 and Asnaashan

et al. 2016 (a andb)).

E superba “Whole plant Used as an amtidepressant and antioxidant. This species is less reported towards
medicinal importance except for the local report according to Gujjars. where they used
root tubers as food to buffaloes to increase the milk production. It is used for curing
mastitis and restoration of mulching in cattles (Verma et al. 2003 and Sharmma etal 2013)
and against fish poisoning {Ajaib etal 20147

E. vicaryi Whaole plant Used for poisonming fish in the Eusufzai near Peshawar (Fadchiffe-Smuth etal. 19868) and

and seed seeds are utilized as cooling agents to lower fever n the Balochistan province (Pakistan)
(Tareen et al. 2016

Table 2(i). Secondary metabolites and Pharmacological Uses of some species of genus Eremostachys

Species Secondary metabolites [Pharmacological application

E adenanihd Dodecanal,  tetradecamal, undecamal,  tetradecamoic  acid, |Antioxidant (from leaves) (Firuz et
Jaub. hexadecanoic acid, 6,10,14-tmmethyl-2-pentadecanone, [al. 20107,
Et 3pach caryophyllene oxide (from aenal part) {Javidnia etal. 2008},

E Tricozane, hexahydrofamesyl acetone, 2-methyl-8-propyl-dodecane, [Fadical scavenging activity
azerbajjanicd flavonoid (utecln-7-O-mitinoside), phenylethanoid (verbascoside) [Asnaashan et al  201éa),
Eech. f (Asnaashan et al. 2016a), sesquiterpenes, stercids, cowmanns [antioxidant, antimicrobial, and

(Asnaashan et al 2016b), Phlomisoside II, eremostachin, |cytotoxic activity (Asnaashan et al
alyssonoside, forsythoside B, lamalbide, pulchelloside I, [2017), antimalanal activity (aemal
sesamoside, 6-hydroxylogamin, shanshiside methyl ester (from jpart showed IC;) values of 0040 =
roots) (Modarresi et al. 2013, Fouladnia et al. 2012 and Asnaashari [0.061 mg mL! and rhizomes
et al. 2018), dodecanal, hexadecanoic acid, showed 0382 = 0011 mg mL™)
6,10,14-mmethyl-2-penta-decanone,  tetradecanal,  undecanal (Asmaashan et al 2018h),
tetradecanoic acid, caryophyllene oxide (Javidnia et al 2008), [antiproliferative (Delazar et al
carvone, S-caryophyllene, limonene, S-bowbonene, genmacrene D, [2017).

transcarveol,  cis-calamenene  (Mamafi et a2l 2010),
hexalrydrofamesyl acetone, 2-methyl-6-propyl-dodecans
(Asnaasharietal 2016a).
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¥4 glabrg furanclabdane diterpene glvcoside (Eremostachiing (Delazar et al. [Free-radical scavenging activity.
Boiss. ex] 2006), metlvl ester. indoid glvcosides (6,9-epi-B-O-acety- [antioxidant (hexacosyl-(E)-fenilate
Eenth. lzhanzizide 3. D-gpi-pengtemoside, showed BCsy = 0.0976 mg'mL and
3.9-gpi-T7 8-didelydro-penstemoside (Delazar et al. 2004b), leucosceptoside-A showed 0.0148
hexacosyl{E)-ferulate, leucosceptoside A (Delazar et al 2004a), fmg mL1) {(Delazar et al 2004a))
iridoids (Barlerin, E-O-acetyl-shanzizide, penstemoside, [and antibacterial (Delazar et al
7.2-didehvdro -penstemoside) (Jensen et al. 2007), S-sitostercl, [2004b and 2005, Erdemogla et al
verbascoside, stigmasterol, phlomisoside II. forsythoside B, [2006).
O-epi-phlormiol, lamalbide, 3, 9-epiphlomiol, penstemoside,
O-gpi-pulchelloside II, 6-hy droxy-T-gpi-loganin,
6-0-g-D-glhucopvranosyl sesamoside, shanzliside methyl ester,
phloyoside II, hexacosyl-(E)-ferulate (from Fhizomes) (Delazar et
al. 2013).
B labiosd o-Pinene, 1.8-cineole, 6.10.14- trimethyl Z2-pentadecanone, |[Anticancer, anti-inflarmmatory,
Bunge sabinene, hexadecane, a-phellandrene, S-phellandrene, tetradecane, |antileishmanicidal (Fabe et al
p-cymene (from aeral and stem part) (Fustaivanetal 2011). 2014).
£ Harpagide (from flowers). 9.12-octa-decadiencic acid, octadecanocic [Antioxidant. anti-Alzheimer
labiosifbrmis| acid, hexadecanoic acid, 1.2-benzene-dicarboxvlhc acid dusooctyl |[[Samandan-Bahrasaman etal 2018,
(Popow) ester, 9,12 15-octa -decatrien-l-ol (from aerial part) (Kooiman |[antibacterdal{Vahedietal 2013).
1972

Table2 (ii). Secondary metabolites and Pharmacological Uses of some species of genus Eremostachys

Species

Secondary metabolites

Pharmacological application

E. lociniata o

(L.) Bunge

Acidic wideid gluceside (Caliz et a2l 2008), irdeid
glucosides  (phloveside I phlomiel pulchelloside 1)
(Modaressi et al. 2009), furanolabdane diterpene glycosides,
monoterpenes,  sesquiterpenes,  iridoid  glucosides
flavonoids (MWavasi et al. 2006; Delazar et al
Eftskharsadat ot 2l 2011),

5,3-dihydroxy-6, 7-dimethoxy-flavone,
3, 1-dihydroxy-6,3-dimethoxy-flavone, Iutzolin
1-0-f-glucosides (Nisar et al. 2011), phlomisoside II,
vetbascoside, lencosceptoside A, martyneside, forsvtheside

and
2008;

2

Iutzolm,  apigenm.

B. apigenm 7-O-glucoside, Iuteclm  7-04(67-O0-
zpicfuranosyl)-glucoside, Zpigenin
1-04(6"-0-p-coumaroyl)-glucoside, zezamoside,

j-deomysesamoside, 6-F-hydrowy-T-gpi-loganin,  3-deoxy-
pulchelloside-I, Chlerctberoside, lamzlbide, lamalbadic

zcid, phloveside 1 (T-griphlomiel), phlovoside 10
phlomiol,  shanzhiside, shmmzhiside methyl  ester,
3-Ozcetyl-shanzhizide methyl ester, dedscancl, widdrel
germacrene B mmd D, thujopsens,  3-octznone,
(3Z)-hexen-1-o0l. m-hexanol, benzaeetzldehyde, 1l-octen
-3-o0l, g-pinens, Imalool,
6,10, 14-trimethyl-2-pentzdecanone, limonens, p-cymens
d-cadnens, (2E)}-dodecenal, dehydrolmzlool,
cvcle-pentadecanolide, [E)-f-ocimene, 1.8-cimeole,

terpinen-4-ol (Wavast et al. 2006, Al-Jzber ot al. 2012 and
Delazar et 2l 2013) (2erial part).

Anti-inflammatery (Hariri ot 2. 2021 and
Delazar =t 2. 2013), antibacteniz]l (MIC =
0.050.50 mg mL™") (Modaressi et 2. 2009
and Ur Rahman et al. 2013), free radical
antioxidamt
anti-nflammatery,  dietzry  supplement
(Hariri et al. 2021, Mozaddegh et 2. 2012
and Bajalan et 2l 2017), effective i the
treztment of mild and moderate Carpal
Tunnel Syndreme (CTS) m combination
with the wrist night splint, especially

SCavenging. properties,

lleviating the severity of the syndrome and
mcreasing the palmer prehension power
(Eft=kharsadat ot =l 2011), =ntipain
(Gharabagy et al. 2013) ant-depressants
(Mizzret al. 2011 znd Hakimi ot 2. 2020).
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E  lgevigata

Bungs

Benzaldehyda,  1.8-cimecle, oxide, ciz-

piperitoneoxide,

pipetit=nons
l-octen-3- ol, dodecanzl, germacreneD
F-carvophyllens, caryvephyllens oxide (Amiri et 2l 2007
and Esmasili et al. 2012) (from whole plant).

Antibacteriz], antioxidant zetivity (IC., (ug
mL-"): 2771 (flowers), 493 (stems), 212.6
(root)  (Esmasii et al 2012,
|f-carvophyllene possesses
anti-mflam matory.
activities and plant defense (Cai ot 2. 20020,
germacrene-D iz anti-inzect (Altug et al
2004). Dodecanal i= non-toxic, food additive
(GEAS n USA and mchem i UE) and used
i perfumery zs i soap, detergent, beauty
houzshold

anti-CErCMogenic

care =nd products

(www mchem org).

Table2 (ii).Secondary metabolites and Pharmacological Uses of some species of genus Eremostachys

Species

Secondary metabolites

Pharmacological application

E lociniata o

(L.) Bunge

Acidic ridoid gluceside (Calis et al. 2008), iridoid
glucosides (phloyveoside I, phlomiel pulchelloside I
(Modaressi et al. 2009), furanolabdane diterpene glycosides,
sesguiterpenes, iridoid glucosides
(Mawast et al. 2004; Delazar et al
Eftekharsadat =t al. 2011).,
3,8 -dihydroxy-6, 7T-dmethoxy-flavone,
3. 7-dihydroxy-6.8-dimethoxy-flavons, lut=clin
T-O-fg-plucosides (Nisar ot al. 2011), phlomizoside I,
verbascoside, lencosceptoside A, martynoside, forsythoside
B, apigenin T-Cr-glucoside, T-Q{6"O-
aprofuranosyl)-gluceside, apdgenin
sesamoside,

and
2008:

apigenm.

monoterpenes,
flavonoids
lut=olim,

lut=clin

T-O{67 - -p-coumaroyl)-gluceside,
S-deoxvsesamoside, 6 F-hydromy-T7-gpiloganm,
pulchslloside-I. Chloromberosids. lamalbide,
acid, phloyvoside I (7-gpi-phlomiol),
phlomicl. shanzhisides, shanzhiside
8-Oacstyl-shanshiside methyl
Eermactene B D,
(3Z)-hemen-1-0l, s-hexanol,
-3-pol, a-pinens,
6. 10 14-trimethyl-2-pentadscanons,
A-cadinens, (2E}dodecensal, dehydrolmalocl .
cyclo-pentadecanolide, (E)-f-ocimens, 1.8 -cin=ols,
terpinen-4-ol (Navasi ot a2l 2006, Al-Jaber et al. 2012 and
Delazar et al. 2013) {aerial part).

S-deoxy-
lam slbidic
phlovoside I,
methyl ester,
ester, dodecanol, wriddrol,

thujopsene, 3-octanone,
benzacetaldshyde,

and
l-octen
linalool ,

limonsns, p-cymens,

Anti-inflammatory (Hariri et 2l 2021 and
Dielarar ot al 2013), antibacterial (JAIC
0.05-0.50 mg mL™") (Modaressi et al. 2009
and Ur Bshmen et al. 2013), free radical
amtroxidant
anti-mflam matory, dietary supplement
(Hariri et al. 2021, Mosaddegh et al. 2012
and Bajalan et al. 2017), effective in the
treztment Carpal
combination

SCAVENSINE, properties,

of mild =nd moderate
(CT3) in
with the wrist night splint. especizlly in
alleviating the severity of the syndrome and

Tunnesl Syndrome

increasing the palmer prehension power
(Eftekharsadar et =l  2011),
(Gharzbagy =t =l. 2013) anti-depressants

(Misaret al. 2011 and Hakimi et al. 20207,

antiprain

-

E  laevigaid

Bunge

Benzaldshyde, 1.3-cinecls, pipetitenone  omide,  oi-

piperitoneoxide, l-octen-3- ol, dodecanzl, germacrene-D,
f-cayophyllene, carvophyllens oxide (Amiri ot al. 2007
and Esmasili et al. 2012) (from whels plant).

Antibacterizl, antioxidant setivity (IC., (ug
mL™"): 2771 (flowers), 495 (stems)., 212.6
(root)  (Esmasih e al 2012,
|f-caryophyllens possesses
anti-inflammatory, anti-carcimogenic
activities and plant defense (Cai ot 2. 2002),
germacrens-D) i3 ant-msect (Altug =t 2l
2004y, Dodecanal 1= non-toxic, food additive
(GEAS m USA and mchem m UE) and used
m perfumery 2z in soep, detergent, besuty
and househeld

cate products

(www mchem. org).
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Table2 (iv). Secondary metabolites and Pharmacological Uses of some species of genus Eremostachys

Species

Secondary metabolites

IPII.B rmacological applicaton

E. pulvinarig
Jaub. & Spach|

Phanvlethanoid ghrcosidas forsvthoside B, lucoscaptosida &
wverbascoside){(Delazar et al. 2004} {from rhizomeas).

A, |Free radical scavenging activity snd
antioxidant (RC,, = 0.0064, 00148 & 0.0079 mg
ml™ for forsvthoside B, leuco-sceptoside A &

werbascoside, respectively) (Delazarst al. 2004).

tomicity

E Peciosd
Eupr.

lutaolin 7-0-5-D-glucosids Gellaatal 1972,

Anticidant and snti-inflarmmatony
parts) {Geallaatal 1972).

{from apigeal

E suprarbdg

Bungs

lacs stidiad dus to critically sndanparad spacies @ India
{Shrivastava atal 2017 and Srivastava =t al. 201E).

A vary handsoms plant used as an omamant {Duthia,
1903-29), twbarous roots are usad for mersasing
lactation i cattle (Koul at al 1997, Vaaz ot al. 2015
and Pant at al. 2011, treatment of liver, stomach and

eout ralatad dissasas (Srivastavastal 2018).

E  frsifiord
Benth.

Allealoids,
terpanoids,

steroids,

fats, ghreosidas,

cartbolydrates, carbomylic acids and wvolatila eils (Behlil ot al.

flovonoids, phanols, tanins,

coumarins,

Antiexidant activity {Fom the whols planf) (Behlil =
al 20197,

sEponins,

xanthoproteins,

20197,
E. vicary| Vicarin, sofomnarin B, teolin 7-0-5-D-glucopymnoside, |Seads are utilized as cooling agant to lower fever in
Banth. ed hamighriprasin{Calis st al. 2007). the Balochistan ofPakistan {Ajaib atal. 2014).
Hocok. £

E. baizsumensig

Barlerin, lamalbids, 3-decxysesamosids

(from  aerial part)

Not studisdmuch

OMe

Hexacosy|{ E)ferulate

Me
O

)

HO\
O

HO
Eremostachiin

Daucosterol

Popovw {Bobaev atal. 2015).
E Fattv acids from seads (Bagei atal. 2007) E_ lshmannianaBungs isnot studisd much.
lshmranniana

i) Di-terpenoids and Sterols:

Ve Me  Oleanolic acid

il) Acids and fatty acids;

HOOC OH 0 COOH
Set () 9 Vo T AAAAAAAALE
# o
: 0 HO . | Stearic acid
o -Coumaric acid & :
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The findings of the present study has shown that the genus
Eremostachys is very important with proven medicinal
impacts due to the presence of numerous secondary
metabolites and their known biological applications viz.
antibacterial, anti-inflammatory, antioxidant, painkilling,
antirheumatic, anti-poisonous. Further, it can be a potential
agent towards antimalarial, anti-Parkinson’s and anticancer
etc. as few reports are based on such studies. Therefore, in
this review, the important secondary metabolites extracted
from the genus Eremostachys viz., flavonoids, isoflavonoids,
iridoid glucosides (chemotaxonomic markers), phenyl-
ethanoid glycoside, acids, hydrocarbons, essential oils,
terpenes, diterpenoids and sterols etc. are summarized
along with chemical structure. The traditional uses and
pharmacological applications of this genus Eremostachys
reported in the literature are compiled in tabular form.
Unfortunately, only a few species (viz. E. laciniata, E.
azerbaijanica, E. glabra, and E. macrophylla) have been
majorly studied so far, however; most of the species of this
genus are still need to be explored. The genus Eremostachys
superba Royle ex Benth is an only endangered species in
India, having an ornamental value as very few studies on
their medicinal properties are reported in literature.
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