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ABSTRACT

Medicinal plants are native legacies with universal and global significance that are considered as one of the most
valuable assets of each country. To gain knowledge of these plants is one of the most important indicators of
development in any countries. Sudy of medicinal plants in any region is very important for different potentials of
these plants such as pharmacologic and industrial aspects. Regarding recent interest in and lack of information on
medicinal plants, their therapeutic properties, and the approaches to their preparation and extraction, native
information and traditional knowledge could contribute significantly to initiating scientific investigations on these
plants. Therefore, it is necessary to take significant measures to use and promote systematic methods of utilization
of these valuable resources by knowing these plants and obtaining necessary information about their habitats,
ecological characteristics, and therapeutic uses. In this article, the latest scientific information on Allium
hirtifolium, a medicinal, industrial and edible plant, is presented.
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INTRODUCTION

Human beings have long found that their lives, d@h wther animals, depend on the surrounding phemam
especially on the growth of plants. They found titegty could use plants and medicinal products reattment of
diseases and resulting complications. This requerdgrforced them to gain knowledge of medicinal fdaand learn
how to use them so that they could differentiatevben useful and detrimental plants [1,2]. Withestific
advances, novel utilizations of plants emerged me mysteries of plants’ wonderful world were dyed by
extensive and comprehensive researches [3,4]. Beadlemergence of diseases, human addressecthefidsing
plants to treat them, which was an introductionthi® term medicinal plants in different ethnics adtures [5].
Generally, medicinal plants are very important reltuiesources which humans have turned to uselitveepain
and treat many diseases [6,7]. This utilization imaseased with scientific advances, studies oniciel plants,
and extraction and identification of their chemipebperties and compounds. A variety of compounitls different
properties were found in plants [8,9]. There hasnbeonsiderable debate over dangerous side efiéctsemical
drugs in pharmacology and medicine during pastezts/[10,11]. The best way to evade the side sffbath acute
and long term, has been use of medicinal plantiate [12]. Historically, human has been dependanthedicinal
plants, and this dependency has not reduced, rattreased, despite today’s extensive and univegahtific and
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industrial advances [1,2]. Generally, medicinahplia referred to a plant with known effective salnees, which is
used to treat or prevent disease and has beeneregisn an international reliable pharmacopoefarfmaceutical
industries and research teams in many countrieg fiasused their attention to cultivation and prdihrc of
medicinal plants [13]. Iran, a vast country, enjaygremely favorable conditions for global develar of
knowledge of medicinal plants because of its glasipast in the science of medicinal plants, clinaaig ecological
diversity, as well as abundant genetic and spediesrsity of plants [14,15]. Currently, valuableesfes of
medicinal plants are at risk of extinction becaofpressures imposed on natural resources, andtunétely many
valuable species have gone already extinct. Ouategficinal plantAllium hirtifolium, as one of the most important
medicinal, industrial and edible plants, grows valtd naturally in highlands [16,17]. Regarding hagimsumption

of A. hirtifolium in Iran and likelihood of its extinction as a ritsef excessive exploitation of its natural hatstat
research on domestication process and mass produwaftA. hirtifolium is necessary. Therefore, useful studies on
cultivation, propagation, and medical uses/Aofhirtifolium have been recently conducted to domesticate and
extensively cultivate this valuable plant in aghiotal ecosystems [18]. This article seeks to offer latest data on
various aspects @&. hirtifolium.

A review of Alliaceae family highlighting A. hirtifolium

Alliaceae family is a big family of flowering plastwhich is significant from gardening and ornamkewi@vpoints.
Alliaceae family consists of approximately 250 geesi and 3500 species. Different species of Alliedaanily
occur most regions of the world (The plants of flaisiily are perennial, herbacious, and are rarahual). Most
plants of Alliaceae family have underground steprnt and bulb. Perianth parts are separate orrugos and
mostly petaloid (4,6,8). The seeds are round, gaéar or discoid. Overall, most plants of Alliacefzenily are
decoratively and aesthetically worthwhile. The kelsi of these plants, such Bstillaria imperialis, are mainly
located in Zagros Mountains, western Irddyacinthus spp andEremurus spp which have been recently
commercially available, ankidebourii andcolohicum spp are some beautiful flowers of Liliaceae famMosir,
garlic, onion, and leek are other commercially dé plants of this family, which are approximgteiublicly
known [19]. Table 1 shows some plants of Liliactamsily.

Tablel1. A list of Liliaceae family plants[20]

Row | Scientificname | Persian name Er?agrlrlfeh Geographical distribution in Iran
1 Alliumcepal. | Piazekhoraki | Onion Golestan, Mazandaran, Gilan, Azarbaijan, Khuzestanmozgan, Kerman,
Isfahan, Tehran, Southern Khorasan
AlliumporrumL. | Tarehfarangi Leek This species is grown in Iran.
. . . Golestan, Mazandaran, Gilan, Azarbaijan, HamadanzKstan, Fars, Isfahan,
AlliumsativumL. | Sr Garlic Tehran
Allium West Azarbaijan, Kurdistan, Kermanshah, Hamadaredtan, Isfahan,
4 e ’ Mosir Mosir Chaharmahal and Bakhtiari, Kohgiluyeh and Boyer-Atnfars, Arak,
hirtifolium Boiss . .
Nahavand, Yasouj, Borujerd, Khansar
5 Aspgrag_us Marchoubeh Asparagus Mazandaran, East Azarbaijan, West Azarbaijan, Kesimah, Arak, Tehran
officinalisL. (Karaj)
g | Colchicum Gol-ehasrat-e | Meadow Different regions except for tropical regions
speciosumsteven | ziba saffron 9 P P 9
Ruscus hyrcanus Butcher's Gorgan, Bandar-e Gaz, Mazandaran (Tonekabon), @andar-e Anzali),
7 Kole-Khas )
woron bromm Ardabil
Urg!r_\ea Shore sea In different regions, oak forests, Fars (Nouraliaeroun), Khuzestan
8 maritima Onsol onin (Izeh,Baghmalek)
(L.)Baker bag
9 Fritillaria Laley-e Crown Kermanshah, llam, Isfahan, Arak, Chaharmahal arkdh&i, Lorestan, Fars,
imperialisL. vajgoun imperial Kohgiluyeh and Boyer-Ahmad
10 Smilax excelsL. | Azmolk R_ough Gorgan, Mazandaran, Gilan
bindweet
11 Muscari spp. | Kalaghak E;l;sienlth East Azarbaijan, Kurdistan, Kermanshah, Lorestami&n, Tehran

Allium genus consists of approximately 120 specigswhich more than 30 occur only in Iran, spregdin
approximately all regions of Iran from agricultutahds and orchards, sandy desert areas to higmtaioupeaks,
except the southern coastal plain. Some of theiepere widely known for their therapeutic propestand have
been also cultivated, and some of them are gegers#id and eaten in vegetable rice or soup inrdifteregions of
Iran in early spring while their therapeutic prajes are not precisely known. Plants of Allium gemiearly have a
bulb[20]. Study findings indicate that the plant§ Allium genus have antibacterial, antifungal, sitl,
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antiprotozoal, and antihelmintic properties [21,ZHje plants of Allium genus are rich in organosulfompounds
and flavonoids and exhibit antioxidant and antibeat properties[23]. They also play a protectigieragainst free
radicals, which is attributed to allicin existing finost plants of Allium genus[24]. Table 2 classifion of Allium
spp in other among plants.

Tabhe 2: Clasification of Allium Spp

Classification
Kingdom Plantae
Divison | Magnoliophyta
Class M onocotyledon

Sub-class Lilioideae
Order Liliales
Family Liliaceae
Genus Allium
species Hirtifolium

Botanical featuresof Mosir

A hirtifolium Boiss, equivalent ta\lium stipitatum Regel, is a bulbous, perennial plant from Liliagewanhich is
native to Iran and grows in highlands and mountasncegions [25]. OccasionallA. hirtifolium is mistakenly
referred to as shallot in English vocabulary. Bltallot is equivalent té\llium ascalonicum L. which has been
called asMosir in some references. Howevek, ascalonicum does not occur in Iran ardosir is not a correct
equivalent for this plant in Persian vocabularye&@ly speakingMosir is the wild, mountainous type .
hirtifolium and hence it is occasionally referred tasigise kouhi (mountainous garlic) in Persiallosir is slightly
bitter and may be called aalkh-e piaz (bitter onion), as wellA. hirtifolium has cylindrical and hollow leaves
reaching 30 cm in length. The flowers are orang#/@npurple, and usually unproducti®e hirtifolium bulbs are
2.5-4 cm in diameter, with gray outer shell andebatightly streaky stems of 80-120 cm in heighb, kaves, with
a ciliated or rarely trichome-free edge, more aslglabrous or almost trichome-free in basal gzetiuncles are
3.5-5 cm in length and the perianth is star-likerpte and rarely white. In the first yedk, hirtifolium produces a
very small bulb, and in the fourth and/or fifth yesmultaneously with production of inflorescengeopduces a
daughter bulb, turning into mother bulb in the ngsdr. Therefore exploiting. hirtifolium bulb by seeding takes a
long time in order for the bulb to reach the dabsize.A. hirtifolium seed has dormancy and should be sown in the
autumn so that the dormancy period is broken undemal conditions [23,26]. The appropriate tempeeafor A.
hirtifolium growthis 6-27°C with pH 4.5-8.3 as the most appropriategfowthA. hirtifolium flowers are orange or
purple and usually unproductivé. hirtifolium bulb has the chromose number 16. The chromosoneemainly
metacentric (Out of eight chromosomes, seven atageetric and one is submetacentr)hirtifolium karyotype
is homogenous as the chromosomes are mainly metieceather submetacentric. The bulbs start to gesathe
weather gets cold, and in autumn the primary robtsulbs grow initially, while the growth speed aérial parts
including leaves increases and then inflorescenckeveloped depending on bulb's age and weighé iduthe end
of A. hirtifoliumlifetime and its bulb enters into summer dormarf&j

B.

Figure 1. Allium hirtifolium In Iran
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A. hirtifolium medicinal and therapeutic features

Medically, A. hirtifolium is an important medicinal plant whose edible partsleaves and bulbs. Bulbous plants are
rich sources of antioxidants and valuable substasoeh as vitamins A, B, C, and D, beta-carotend,essential
amino acids. These plants also contain considerabdeunts of potassium, phosphorus, calcium, sodium,
magnesium, iron, copper, and manganese [R8hirtifolium is also appetizing and contributes to strengttgenin
digestive system, and since water comprises ovét 80 vegetables weight. hirtifolium bulb with 30% dry
material is a very valuable vegetable for productaf dry products such a&. hirtifolium powder. The most
important fatty acids of. hirtifolium are linolenic acid, linoleic acid, palmitic acigalmitoleic acid, stearic acid,
and oleic acidA. hirtifolium has a special taste and its dried bulb slicesised as an additive to yogurt and pickles.
A. hirtifolium powder is used as a delicious additive or condtrf@rfoods in Iran [29,26].

A hirtifolium could cause decrease in the level of high denigibptotein (HDL) and low density lipoprotein, bt i
has no effect on triglyceride. In a study o& hirtifolium alcoholic extract and male rats, three - week
administration of the extract adversely decreas&l Hholesterol, mainly explained by incidence ofzgme
disorders in the synthesis of this substancevar liissue [30]. Studies have demonstrated thabfide hirtifolium
decreases the risk of coronary heart diseases.pldn$ has caused decrease in glycemia and hesistance to
insulin [21,31]. A study on healthy and diabetiacendemonstrated that steroid saponinsfofhirtifolium caused
increased appetite and hence weight gain in healtld diabetic mice through affecting circadianythms and
behaviors related to eating [32]. Many plants dfulh genus have a compound called allicin, argrantibiotic.
Antibiotic property of 1 g allicin is equivalenio 15 units of penicillin. The plant extract at 5800 pg/mL could
inhibit different steps of angiogenesis, which vedisibuted to flavonoids, particularly quercetaxisting inA.
hirtifolium ethyl acetate extract. Therefore might be usefutn angiogenesis is pathologic (tumors, met&stas
arthritis) [33,34]. hirtifolium chloroform extract and the allicin extracted frincan partially inhibit the spread of
tumor cells. Some saponins, which are abundantipdan A. hirtifolium, can reduce synthesis of cholesterol and
fatty acid in the liver tissuéA. hirtifolium bulb inhibits cancer cell proliferation and issed for treatment of
rheumatism, superficial wounds, kidney stones, dlpessure, and diarrhea [35,34,36]. Tables 3 asttb&v some
saponins inA. hirtifolium.A. hirtifolium exerts considerable antioxidant and antibactgriaperties because of
containing flavonoids such as quercetin and suldompounds including dialyl disulfide, inhiinigy the oral
transmission of significant bacteria includihgsteria monocytogenes, Staphylococcus aureus, Salmonella and
Escherichia coli [37,38]. Table 5 shows some antimicrobial progsrofA. hirtifolium

Table 3. Spirostane-type sapogeninsidentified in the Allium hirtifolium[39]

Common name Structure
Gitogenin (25R)-5 O -spirostane-2 @ ;3 3 -diol
Agapanthagenin (25R)-5 O -dpirostane2 ,3,3—,50' -triol
Alliogenin (25R)-5 O -spirostane-2Q 3 3,50 , O -tetrol

Table 4. Steroidal saponing/sapogeninsreported in Allium hirtifolium[39]

Glycoside common sapogenin Sugar residue

HIRTIFOLIOSIDE Al

HIRTIFOLIOSIDE A2

HIRTIFOLIOSIDE C1

HIRTIFOLIOSIDE Cc2

HIRTIFOLIOSIDE D Agigenin 3-0- ﬁ -D-Xyl-(1 — 3)-O- ﬁ -D-Glc- (1 — 4)-0- ﬁ-D-GEﬂ
Furostane2d' 3 3,22 -triol
26-0- 3 -D-Glc-3-0- 3 -D-Xy1-(1 — 3)- O- [3-D-Glec-
Furostane2 @' 3 3 22 3 -triol Furos-20(22)-
(1 — 4-0- 5-D-Ga

ene2d 3 [ triol Furostane2d 3 5 .22 -

HIRTIFOLIOSIDE B triol Fﬁostaneza 3 ,3 20 jﬁiol 20 IB DGl 0 IB O =30 IB el
(1 — 4-0- 5-D-Gal

26-0- 3 -D-Glc-3-0- 3 -D-Xy1-(1 — 3)-O- 3 -D-Glc-

(1 — 4-0- 5-D-Gal

26- 3 -D-Glc

26- 3 -D-Glc

Glucose(Glc), Galactose (Gal) ,Xylose(Xyl), Glucose(Glc)
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Table5.MIC and MBC (mg/ml or A g/mL) for antibacterial activity of Allium hirtifolium Boiss againts particular pathogen

A hirtifolium . . Extract
Collecting place Province Pathogense
Part used MIC | MBC Refrences

MRSA 1/88 | 7/50
M SSA 1/88 | 7/50
S.aureus 188 | 3/75
S.epider midis 1/88 | 15/00
S.pneumonia 3/75 | 15/00 | Mg/mL

Bulb Hlam - E.coli 7/50 | 30/00 [40]
E.colial57:H7 3/75 | 15/00
Styphimurium | 3/75 | 7/50
P.mirabilis 7/50 | 30/00
K.pneumonia 3/75 | 15/00
B.subtilis 715 -
E.faecalis 15 - Mg/mL

Bulb shahrekord Charmehabakh- teyari | S.aureus 15 - [23]
E.coli 15 -
K.pneumoniae 0 -
B.subtilis 15 -
E.faecalis 15 - Mg/mL

Bulb Mar ghemalek Charmehalba kheyari S.aureus 15 - [23]
E.coli 15 -
K.pneumoniae 0 -
B.subtilis 715 -
E.faecalis 15 - Mg/mL

Bulb Sahneh Kermanshah S.aureus 0 - [23]
E.coli 15 -
K.pneumoniae 0 -
B.subtilis 15 -
E.faecalis 15 - Mg/mL

Bulb Alashtar Lorestan S.aureus 15 - [23]
E.coli 15 -
K.pneumoniae 0 -
B.subtilis 37 -
E.faecalis 15 - Mg/mL

Bulb K horramabad Lorestan S.aureus 15 - [23]
E.coli 15 -
K.pneumoniae 0 -
B.subtilis mo-
E.faecalis 15 - Mg/mL

Bulb Divandareh Kurdestan S.aureus 15 - [23]
E.coli 0 -
K.pneumoniae -
B.subtilis 715 - [23]
E.faecalis 7/5 -

Bulb Asadabad Hamedan S.aureus 15 - Mg/mL
E.coli 7/5 -
K.pneumoniae 15 -
B.subtilis B (23]
E.faecalis -

Bulb Malayer Hamedan S.aureus ig - Mg/mL
E.coli -

. 0

K.pneumoniae -
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B.subtilis 15 - [23]
E.faecalis 15 - Mg/mL
Bulb | Nahavand Hamedan S.aureus 15 -
E.coli 15 -
K.pneumoniae 0 -
B.subtilis 15 [23]
E.faecalis 15 -
Bulb | Ave Qazvin S.aureus 15 - Mg/mL
E.coli 15 -
K.pneumoniae 15
B.subtilis 1/87 - [23]
E.faecalis 7/5 -
Bulb | Esfahan Esfahan S.aureus 715 - Mg/mL
E.coli 7/5 -
K.pneumoniae 15 -
B.cereus 62/5 -
. . | L.monocytogenes 125 -
Bulb | Samsami charmehalbakhteyari Pvulgaris 125 ) MG imL | [41]
S.typhimurium 125 -
B.cereus 125 -
. .| L.monocytogenes 250 -
Bulb | Khaki charmehalbakhteyari Pvulgaris 125 i MO imL | [41]
S.typhimurium 125 -
B.cereus 62/5 -
.| L.monocytogenes 125 -
Bulb | Dashte-Laleh | charmehalbakhteyari Pvulgaris 195 ) ,Ug /mL | [4]]
S.typhimurium 125 -
S.aureus 156-312 | -
S.epidermidis 19/5-78 | -
E.coli 78-156 | -
Bulb | - ) K .pneumoniae 156-312 | - HQ imL | (42
P.mirabilis 156-624 | -
P.aeruginosa 20-80 | -
CONCLUSION

The existence of 11 of 13 globally known climatg@) sunny days a year, and 40-50°C differencermpézature
between the coldest and hottest regions in Irare lmevided the conditions for utilization of unigqeeological
conditions in a vast country such as Iran [43-4%]ran, there are about 500 aromatic and mediqfeit species,
many of which are exclusively native to Iran. Irasig consumption of medicinal plants as raw maltefor the
production of herbal medicines without developmaiappropriate methods of planting and manageneadd to
destruction of nature. Easy access to habitatanitp] lack of knowledge about the rate and metoddsistainable
harvesting methods of medicinal plants, the prbféanarket, and no legal policies are some faatorgributing to
the excessive use of medicinal species and redtiogiggenetic diversity [46]. Medicinal plants dah@ught to be at
less risk than other crops because of growing @irthatural habitats. However, some factors ineigdurban
development in new areas, desertification and asmd toxins in the environment are seriously tlereag
ecological balance and ecosystems of these valyddats and also genetic diversity of many usefildl wpecies.
Therefore cultivation of these plants should beosisty consideredA. hirtifolium is a medicinal plant which is
collected from natural habitats In Iran and is @asly used by native people and also in traditionaticine [47].
However, excessive exploitation of natural areasologl communities has put this medicinal speciessi [48].
Therefore, sustainable utilization &f hirtifolium from natural areas alongside domestication seernsssary to
preserveA. hirtifolium. In addition, in case of codified planning and e monitoring of exploitation oA.
hirtifolium, its harvesting could be continued. Therefore, esgiants that could be cultivated and spread across
different regions of Iran and are at risk of extioe could be appropriately cultivated in any regiothrough
detailed and scientific works. Hence, support messware recommended to detect, preserve, and quedéf
medicinally valuable species in different regiorfsiran. Most of therapeutic effects of A. hirtifalin has been
attributed to its antioxidant activity. Antioxidantan scavenge free radicals which can cause a waidety of
diseases [49-88]. Therefore, other than mentiohethpeutic effects, A. hirtifolium may be effectiveall of these
oxidative stress induced diseases.
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