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ABSTRACT

Persian shallot (Allium hirtifolium), called as “bbseer” in Iran belongs to Alliaceae family anddae of the
important edible alliums in Iran. It is native amshdemic of Iran and grows as a wild plant across #agross
Mountains. In traditional medicine Persian shallatere recommended for the treatment of rheumatic and
inflammatory disorders, gout, arthritis, diarrheatomach pain, psoriasis and hemorrhoid. Moreoverpiodern
medicine, Persian shallot has been reported to hmwange of health benefits which include anticaagjenic,
hypoglycemic, hypolipidemic, antioxidant, antibiotiroperties, kidney and liver protective effeétsre we review
the medicinal properties of Persian shallot andcitenponents on recent data obtained from previtugies.
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INTRODUCTION

The use of Alliums by humans has a long history tzen be traced back to the Egyptians. Olympicettls| were

fed alliums to improve performance in track anddfievents and Europeans have treated blood cldtsrises for

centuries with alliums. The genddlium includes more than 700 species which grow wilthim temperate, semi-
arid and arid regions of the northern hemisphecetharefore, results a remarkable polymorphism [1].

The oldest citation of shallot (a cultivated vayiderived fromA. cepa is found in the work of Fattorusso et al.,
who described six different types of alliums wilteir therapeutic uses, indicating shallot as thetrimoportant one
[2]. Persian shallotAllium hirtifolium), sometimes mistakenly namédlium ascalonium(common shallot), called
as “Mooseer” in Iran belongs to Alliaceae faméyd is one of the important edible alliums in Irtins native and
endemic of Iran and grows as a wild plant acrossZagross Mountains at high elevations of diffeqamtvinces
from Northwestern to Southern of Iran (Sanandajndévar, Siakhdarengoon, Sahneh, Ashtian, Dashtearzh
Koohrang, Sepidan, Divandareh, Boroujerd, Khom¥asuj, Nahavand, Khansar, Harsin, Arak, Doshmaezad
Koohmaresorkhi) with the climate of very cold toderate cold [3]. This exhibit a great diversityfanm including
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color, shape, dry matter content and pungency. @hisrsity is also reflected in the success of shecies in
adapting to a very wide range of environmentshla field a study has investigated morphologidsdracteristics
of Persian shallot include, mean bulb weight, clouenber, plant height, leaf number, leaf widthf leagth, days-
to-emergence and days-to-flowering [4].

Persian shallot (A. hirtifolium) is different frocommon shallot (A. ascalonicum) for many charastes (Figure-

1). Persian shallot is a wild, perennial, herbasesmd aromatic plant. It consists of a naked aadtesxcape with 80
to 120 cm height. The green leaves are linear amckblate with 20 to 30 cm length and it floweiddoc are red or
violet [3]. Bulbs of common shallot are pear-shgpeddish-brown skinned and clustered at the béslkeeoplant

and its clusters may contain as many as 15 bulbsri%ersian shallot the storage tissue is b, lijellow, oval,

white skinned and usually consists of a single niwailb or rarely of two bulbs, the weight of eachiblieing 8-15
times of garlic clove. As mentioned Persian shafiairiginated from cold mountains of Iran, but eoon shallot is
originated from warm regions of west Asia [6]. Thmin difference in their propagation is that Persshallot

produces more seed than common shallot. Howevergehmination of Persian shallot seed faces cept@hblems

such as the low germination percentage and veledtyvell as the slow growth of the subsequent sge@uch

problems obstruct the use of seeds as a convemésnof propagation and prefer using bulbs [7].

g N

Figure-1. Morphological differences of Persian shédt (above figures) and common shallot (below figwes) in bulb, inflorescence and
bush (From : (Etemadi et al., 2011 [7])).

Roots and bulbs of Persian shallot use after dparticular actions, change them to very slim fibemg superpose
them in water way so take bitterness of bulb andtdem at sun and then use as nutritive condimenpowder

give good taste to foods used as a tasty additivepice for foods, particularly to souse’s thatrtiagood taste.

Also its dried bulb slices are used as an additiwogurt and also pickling mixtures [8].

Persian shallot production in Iran falls into thteead product segments; bulbs for fresh markétydieted Persian
shallot for food processing and green salad Pewsatiots for fresh consumption. Although able tovare low
moisture conditions, a good yield requires an adexgupply of water. A major advantage of Perstallats as a
crop is their storability. Plants, lifted at matyrand dried so that roots, shoots and skin areptetely dry, keep
well. The bulbs remain dormant at both low and higimperatures. Also its fresh or dried bulbs angoeted to
Persian Gulf (Khalij-e-Fars) countries [9].

In traditional medicine Persian shallot were recanded for the treatment of rheumatic and inflammyato
disorders, gout, arthritis, diarrhea, stomach gasoriasis and hemorrhoid [7].
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Since Persian shallot grows as a wild plant onlys@me mountains of Iran, there are some informatiorits
medicinal properties so current study try to gdtigerthe findings of previous investigation about dicenal
properties of Persian shallot in a categorizedtetus

Persian shallot components (Figure-2)

The constituents of Allium are divided into two magroups: sulfur containing compounds and non-sulfu
containing compounds. Most of the medicinal beadifit Allium such as reducing total plasma cholesteslood
pressure and platelet aggregation are attributedstadfur compound known as allicin [10]. By analagth garlic,
allicin is flavor of Persian shallot, formed by thkeavage of S-alk(en)yl- L-cysteine sulphoxidesatlin alkyl-
sulphenate-lyase (allinase) (Scheme-1). In intsstue the S-alk(en)yl- L-cysteine sulphoxides aliinase are
stored in separate cellular compartments [11]. upison of these compartments due to tissue damaben( the
cloves are cut or crushed) results in allinaserblyding the S-alk(en)yl- L-cysteine sulphoxides dive o-
iminopropionic acid and a S-alk(en)yl cysteine bglpic acid [12]. Simple correlation analysis showegignificant
positive correlation between bulb weight and allicontent of Persian shallot (r = 0.40). Therefare,ncrease in
allicin content usually occurred with an increaselbve weight [4].

Alliinase-substrate complex
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Sulfenic acid Pyruvic aci

S-Alk(en)yl-L- Pyridoxal Pyridoxal

cysteine sulfoxide phosphate phosphate

Secondary formed sulfur compounds
(thiosulfinates, thiols, disulfides, etc.)
Scheme -1. Cleavage reaction of S-alk(en)yl-L-cygte sulfoxide catalyzed by alliinase.(from:Manabeteal. Eur. J. Biochem. 1998).
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Figure-2. Some components found in Persian shallot.

Saponins, sapogenins, ajoene, sulphuric compoutidgsylfinates) and flavonoids, including quercetind
kaempferol, are other components found in diffespecies ofAllium genus and likely Persian shallot (by further
investigations) [13]. Flavonoids are potential axidlants found in a wide range of foods but capéxicularly rich

in alliums like Persian shallot [14]. QuercetinRersian shallot is other kind of flavonoids that t& absorbed in
humans from dietary sources to sufficient levelsiiorease the overall antioxidant activity of thé&agma.
Interestingly, the greatest loss of flavonoids tagkace when alliums are peeled. Cooking, fryingvarm-holding
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for up to 2 h had little effect on flavonoid contemd it was concluded that alliums in ready-madbeas and home
cooked food may be good dietary sources of thesgoands [15].

It observed that the mean dry matter of Persiatictlig higher than other alliums except garlics@dlPersian shallot
is rich in Cu as well as Zn and Mn elements. Aslénic acid and linoleic acid was higher in Persaallot than
common shallot and onion, so Persian shallot laoedrare important in mineral elements and essdatigl acids
content and are recommended for human nutrition f&lditionally Persian shallot overfilled of vitamiC,
potassium, fiber, folic acid, calcium and iron a@hdould consider as good source of protein, s@ itery good
vegetable for vegetarians [16].

Medicinal Properties (Figure-3)
Hypoglycemic and antioxidant properties

‘ Antioxidant }

Properties

Anticancer Hypoglycemic
properties Properties
Hypolipidemic Kldney protective
Pronerties \ / Properties
Antibiotic He patoprotective
Properties Medicinal Properties Properties

of Persian shallot

Figure-3. Medicinal Properties of Persian Shallot.

Recently there has been a growing interest in hiygeqiic agents from natural products, especialbs¢hderived
from plants, because plant sources are usuallyideresl to be safer, with fewer side effects thamthsgtic sources
[17]. During aerobic metabolism cells are pronexaative damage initiated by reactive oxygen sge¢ROS) or
free radicals. Plant cells contain a complex arodyantioxidant components such as vitamin C, vitarf,

glutathione and phenolics (including flavonoids)iethoffer protection against cellular damage [L1i&}dstion of
such compounds may also offer direct chemoproteatdles in animal cells and help reduce oxidativess. In

addition, many of these compounds may also initihte animal cells to produce their own chemicaldative

defense mechanisms such as induction of phaseudj oretabolizing enzymes like glutathione-S-trareferand
UDP-glucuronosyl transferase [19].

Our previous study has confirmed Persian shallpbblycemic effects [20]. The Persian shallot extima stronger
hypoglycemic agent compared to garlic extract ancbuld be a useful supplemental remedy in diabdtesur
previous study Persian shallot reduces signifigaRBS in diabetic rats (P<0.05). Different dosePefsian shallot
administration induced mRNA expression levels gidiee GCK and increase significantly GCK activitydiabetic
rats. In addition, blood insulin concentrations evarcreased in Persian shallot treated groups.eTtessilts suggest
that Persian shallot preserves and protects ther@as by its strong antioxidative capacity. So dyrbe useful for
preventing or delaying the development of diabeted its complications [21] . Also Persian shallat probably
ability to accelerate the hepatic glucose metabolisay be via down-regulating the expression offthestional
genes of PEPCK [20Hosseini-zijoud et al., 20)2The PEPCK is a key enzyme that control glucoraegis and
glucose output from the liver and recently constdesis a potential drug target in the treatmeniaifetes mellitus
[22].

In a study FBS was significantly lower (29.8% ar@286) in Persian shallot treated diabetic ratsthtafhd 8th
week as compared to untreated diabetics (p<0.01@.0®5) [23], so oral administration of Persian klaime-
dependently has a significant hypoglycemic effect.
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It was observed that Persian shallot extract rediliti®Alc level in diabetic rats too [20]. Increagggcation and
accumulation of tissue AGEPs (Advance Glycated Bratlucts) cause changes protein activity like hduaimg via
impairing its function and conformation. It also diftes protein half-life, immunogenicity and strucal cross-link
of protein structures. Considerable interests daise inhibitors of glycation for their therapeutjotential.
Antiglycation compounds may act as blockers carbgnyups on reducing sugars, amadori products,3adeoxy-
glucosones to inhibit formation of AGEPs. One carcsilate Persian shallot may probably cleave AGERse
links, thus, leading diabetes complications [24].

Probably some of these hypoglycemic and antioxigaoperties of Persian shallot are related to dstent of
phenolic and sulfur compounds [25]. Previous studéported that the total content of phenolic aiatiydi disulfide
compounds in shallot extract were higher than g8lj.

Treatment with Persian shallot extract can incredmemones T3 and insulin levels in diabetic rats we suppose
maybe shallot increased insulin level and thenlingaised the T3 level [26]. The impact of thyrdidrmones on
glucose metabolism has been known for a long tilfey up-regulate some of genes including GIUT-4 and
phosphoglycerate kinase, involving glucose trartsgod glycolysis, thus, acting synergistically wiitisulin [27].

It could probably be stated that the extract osRer shallot may provide a new therapeutic avemgaénat diabetes
and diabetes-related complications. Overall, fromdata obtained, treatment with Persian shallwaeixproduced

a significant hypoglycemic effect. Moreover, funtlveork is necessary to seek the active ingredipresent in this
extract having antidiabetic efficacy.

Kidney protective properties

The decrease in protein and albumin may be duei¢mproteinuria and albuminuria, which are impottalnical

markers of diabetic nephropathy and/or may be duedreased protein catabolism [28]. Treatment viAtrsian
shallot increased albumin and protein in diabe#its f20]. It has been established that insulin dites the
incorporation of amino acids into proteins and thisy reflect the albumin and total protein produetivhich was
happened in diabetic rats [29].

Also a significant elevation in serum creatiningc @acid and urea levels is indicative for impairedal function in
diabetic animals. It was shown Persian shallotagxtimproved renal function, which was evident friva lowered
serum uric acid, and creatinine levels in the tegated with Persian shallot extract. The preserfigeolyphenols
and flavonoids in Persian shallot extract mightdmponsible for the antioxidant nephroprotectiviiviies and the
reduction of serum uric acid and creatinine ley2.

Hepatoprotective properties
Aminotransferases are considered as indicatorgpétocellular health. Previous investigations iatéid that high
levels of these enzymes associated with later dpuatnt of diabetes.

Aspartate aminotransferase (AST), alanine aminsfesase (ALT), gamma-glutamyl transferase (GGTRalate
phosphatase (ALP) and lactate dehydrogenase (LD)nees are released into the circulation from thesxyl and
subcellular organelles of hepatocytes once livarjiged or damaged and their activities incredadalood [30].

It is revealed that treating of rats with hydrodlolic extract of Persian shallot could protect fivells against
oxidant effects of STZ, and it could consequentiyse a significant reduction (dose dependent fayliioserum
concentration of ALP, ALT, AST and LD as comparedhe diabetic control group [31]. Other study ieded that
treating rats with hydroalcoholic extract of Pemsi&hallot could protect liver cells against oxidaffects of alloxan,
and it could consequently cause a significant rédnén serum concentration of ALP, ALT, and ASTa@msnmpared
with the diabetic control group [32].

The beneficial effect of Persian shallot extracsreducing these enzymes in diabetic rats may leetduhe
antioxidant capacity of its antioxidant compoundlse | phenolic and sulfur compounds [31]. Polyphenoli
compounds and flavonoids can protect the cellsnag@mptying of reduced glutathione by increasingoaidant
enzymes capacity (such as catalase, superoxideuddisen and glutathione peroxidase). Furthermorejnbav
antioxidant properties, these compounds are abhewttralize free radicals existing in the environiand prevent
their destructive effects [25].
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Hypolipidemic properties

In some studies hypolipidemic effect of Persiarlleshaomponents has been reported [20]. Exposutauofan liver
HepG2 cells to allicin and ajoene resulted in thecentration-dependent inhibition of cholesteraslynthesis. At
low concentration, both compounds inhibited therbygimethylglutaryl-(HMG)-CoA reductase, the enzyatethe

start of the cholesterol biosynthetic pathway, @it higher concentration of both compounds, itioiti was

observed at later steps in the pathway resultingenaccumulation of lanosterol, indicating inhiit of lanosterol
14 a-demethylase [33]. Recently, quercetin has alsnshown to inhibit rat hepatic cholesterol biokgsis in

vitro [34]. Intake of dietary flavonols and flavanéias been reported to be inversely associated ngikhof

cardiovascular disease in several epidemiologitaliass. Thus the antiplatelet activity of Alliuns ¢onsidered to
be a property of the organosuphur compounds [35].

Persian shallot including active sulphur compouridswhich its hypolopidemic effects may be assedatSH
groups of sulphur compounds oxidize the lipid-sgsthing enzymes, and hence reduce or inhibit Igyicthesis.
Moreover, these compounds oxidize NADPH to NADR] simce NADPH provides the hydrogen necessary gurin
lipid synthesis stages, they inhibit lipid syntlsesBulphur compounds also increase the activity7-ofalpha
hydroxylase enzyme, and therefore increase theersion of cholesterol into bile acids [36].

Hyperlipidemia is associated with diabetic statd #is may possibly be due to uninhibited actiorijpdse [37].
Treatment of the induced-diabetic rats with Persiallot extract led to reduced plasma triglycesidad LDL-C,
while in presence of these extracts plasma HDL#@Bignificantly) level were increased. Since insdulihibits

adipose tissue hormone sensitive lipase and redipmgsis, the Persian shallot extract may corriaet above
mentioned disorders via mimicking insulin actiorlséthe decreasing levels of plasma triglycerided BDL-C

following the treatment with Persian shallot extraight be due to the stimulatory effects of Pershallot extract
on insulin secretion [20]. In other study there veasignificant lower level of triglyceride, totatholesterol and
LDL-cholesterol in Persian shallot treated diabetits (p<0.05). On the other hand, although Perstzailot

treatment did not cause a significant improvememiDL-cholesterol level in treated diabetic grogpcampared to
untreated diabetic group [23]. So oral administratdof Persian shallot time-dependently improved liprofile.

However, whether such a benefit translates to timeam diet in vivo awaits further study.

Anticancer properties

It is believed that the products resulting from kineakdown of alliin are responsible for the ardiiferative effects
of Alliaceae family [38]. Persian shallot contaiseme useful biological secondary metabolites, whiatiude
allicin, S-allyl-cysteine, diallyldisulphide andadliyltrisulphide. Allicin have been reported ireétment of cancer.
A study investigated the in vitro effects of chlfmanic extract of Persian shallot and its allicim the proliferation
of HelLa (cervical cancer), MCF7 (human, caucasibrgast, adenocarcinoma) and L929 (mouse, C3H/An,
connective) cell lines. While Hela and MCF-7 celNlere sensitive to Persian shallot, the cell suiviete was
almost unchanged in L929 cell line. It means thatsRn shallot did not affect the normal L-929 céllonly
decreased cancer cells population. The abilityersian shallot to preferentially suppress the ghoaftneoplastic
over non neoplastic cells provides interesting iilgges for the development of new anticancerastgies in
humans [11]. Several pieces of evidences suggésatallyl sulfides, found in processed Alliaceaeily, possess
anticancer properties as shown by their abilitystppress tumor proliferation in vitro [39]. Conamition and
duration of the exposure to Persian shallot in@éabe anti-proliferative effects. Also anti- canaffect was
greater for chloroform-soluble than for water-sd¢uBersian shallot.

Other study investigated anti-microtubules actdgtof Persian shallot. Microtubules are vital iaimtains of cell
shape and cell division. It confirmed that Pergshallot and allicin can inhibit microtubule polyrigation and also
it can bind to tubulin as a ligand, it means thatsiRn shallot and allicin interferes with microtile assembly by
modifying SH groups in bott andp subunits, so it is a good alternative for canberapy [11].

Many organosulfur compounds, the major active fpies in alliums, inhibit the proliferation of cagrccells, and
some of them cause apoptosis in tumor cells ofwdfft tissue origin [40]. Hence, apoptosis coulcakmotential
general mechanism providing a mechanistic basigHeranticarcinogenic activities of individual Hars shallot
components. So we are investigating it and ourtesull be published soon.
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Shrinkage, granulation of cytoplasm and detachmesre observed in treated cells with chloroformit¢raot of
Persian shallot and allicin. Particularly in higltencentrations of extract and allicin and longenigad of incubation
the number of colony forming cells was decreasédl [4

These findings provided important insights into tise of Persian shallot as an additive to foodsa drug without
any side effects. Further investigations were neé¢delucidate subcellular mechanisms involvedaguppression
of growth in tumor cell lines.

Antibiotic properties
Antimicrobial effects of three types of Persianlkita@xtract-fresh, dried and autoclaved extrastsre used and the
results showed that fungal species were more sengit shallot extract than bacteria [42].

Previous in vitro studies have shown that the cesdeact of the bulb of Persian shallot has antiob@l properties
against a variety of pathogenic bacteria [43]. Aftatoclaving, the crude aqueous extract of shallolike onion
and garlic, maintained its antimicrobial activitgadnst both gram-negative and gram-positive pathiageacteria
species Pseudomonas aeruginosa, Staphylococcus aureuserinistnonocytogenes, Bacillus cereus, Serratia
marcescens, Escherichia coli[44almonella typhi, S. paratyphi A, Proteus mirabiisd Shigella specigswith a
minimum inhibitory concentration (MIC) ranging fronto 20ug/mL [42].

Additionally, the crude extract showed fungistadind fungicidal activity against pathogenic funijligrosporum
gypseum, Aureobasidium pullulans, Trichophytanentagrophytes, T. rubrum, Fusarium oxysporum,
Saccharomyces cerevisiae, Aspergillus niger, AuiaA. fumigatusand Candida albicang with a MIC range of
0.15 to 20 mgg/mL [44]. The active compound responsible for éinémicrobial properties is a flavonoid with the
general formula gHgOg and the proposed name of shallomin [42]. Therefitie ancient plant is a potential source
for the treatment of bacterial and fungal infecioBince the fungal pathogens are eukaryotesrélagnent may
also affect the infected patients [45]. Hence aslgernative, cheap and affordable eco-friendlynpkxtracts may
possibly be used for the treatment [46].

Persian shallot inhibits growth of T. vaginalid@at concentrations and in short times, therefore plant has some
antitrichomonas component(s). Persian shallot noegain sulfide components including allicin, ajoearel other
organosulfides; accordingly antitrichomonas prdpserof this extract could be related to these carepts. It has
been suggested that microbial cells are more &ifletttan human cells because they do not have étikar thiol
content adequate to counterbalance the thiol deidaty allicin and allicin-derived products. Ajoeimas been
shown to inhibit phosphatidylcholine synthesisam® protozoan [47].

Interestingly, comparison between alcoholic extigdcPersian shallot and aqueous extract, showedattté€ungal
activity and anti-candidal activity of alcoholictexct was more than agueous extract. This indidhtgsthe active
ingredients of Persian shallot against fungal amddia strains, dissolved better in methanol thatery and for
prospective supplementary researches about antibi&@rmproperties of Persian shallot, it seem thadleolic extract
is more useful than aqueous extract [48].

Persian shallot killed larve of Rhabiditis sp. aghhconcentration. Therefore, this plant has sorematocide
components. Parasitic cells are more sensitive tleah cells to allicin and allicin-derived compotef#9]. Persian
shallot maybe decrease the oxygen uptake, redwearbwth of the organism, inhibit the synthesislipids,
proteins and nucleic acids and damage membrangs [50

The findings indicate that Persian shallot exteatrts antioxidant and antibacterial effects onuuac-packaged
rainbow trout during storage and increases itsf difiel Persian shallot extract delayed signifidar{p<0.05) lipid
oxidation in the treated sample, Furthermore, nhigicspoilage decreased significantly (p<0.05hia treated [51].
In other study significant increase in lactic ao#@tteria counts in ileum and cecum of broiler caickvas shown by
Persian shallot treated as compared to the confinolcomparison to the control, Persian shallot tiresmt
significantly decreased Enterobacteriaceae couniieum and cecum of broiler chicken. Moreover,teim, DNA
and RNA contents were not affected by Persian ahalb Persian shallot might be useful additive eadt of
antibiotic growth promoters such as virginiamycaonsidering performance and ileal microbial popatatof
broilers [52].
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In a study, inhibitory effect of Persian shallotdhyalcoholic extract on growth of Leishmania infant was
evaluated in vitro. The results prove inhibitoryeet of Persian shallot hydroalcoholic extract teaming allicin,
ajoene and other agents) losishmania infantumor exact evaluation of Persian shallot antileiahian properties,
it is necessary to evaluate inhibitory effect & tant hydroalcoholic extract in vivo [53].

Considering these findings about antimicrobial gries of Persian shallot, it looks promising timafuture, it can
obtain some effective antimicrobial agents with imial side effects from Persian shallot extract,ibutivo studies
for evaluation of pharmacokinetic effects of shiadlce required.

Other medicinal properties

Many foods like Persian shallot can be enricheth fvitctan dietary fibers without any negative imipaic the taste
of the product. With an additional uptake of 10-¢Lbf fructans per day the recommended daily uptdkdietary

fibers (30 g) could be reached. Fructans stimuthte growth of specific microorganisms in the col@g.

bifidobacteria, lactobacilli) with a general pogéihealth effect [54]. Inulin (a type of fructangtr in alliums like

Persian shallot also improved blood lipid profikesd altered the colonic environment in a beneficiahner [55].
Depression of cutaneous inflammation and edemadiom by topical application of alliums extractsvhaeen
reported and are likely to operate through suppess prostanoid metabolism [56].

CONCLUSION

It could probably be stated that the extract osRershallot may provide a new therapeutic aveigaiat different
diseases and their-related complications. Ovehalin the data obtained, treatment with Persianlahaltract
produced a significant useful medicinal effect. Btorer, further work is necessary to seek the adtigeedients
present in this extract having medicinal properties

Certainly a systematic approach to evaluating tifieces of various refinement practices on healthdfigs of
Persian shallot is required in order to draw firomdusions before policies on health issues anétadwo the public
can be formulated. Given the genetic diversity witfPersian shallot, a detailed chemical profilinf tbeir
compositions is required in order to understand rdrege of variation which may exist and to identifyther
components which may offer enhanced health benefite ability to produce defined sulphur metalegliin vitro
has exciting potential to aid in the systematideaton of their potential benefits to health.

REFERENCES

[1] Hanelt P, Schultze-Motel J, Fritsch R, KruseMhaf3 HI, Ohle H, Pistrick KThe Genus Allium Taxonomic
Problems and Genetic Resourc€atersleben1992 pp 107.

[2] Fattorusso E, lorizzi M, Lanzotti V, TaglialdeScafati O,) Agric Food Chen2002 50, 5686.

[3] Ghahreman AColor Atlas of Iranian Plantsinstitute of Forestries & Grasslands, Botany B, 1984 pp
512.

[4] Asili A, Behravan J, Naghavi m , Asili Journal of Medicinal and Aromatic Plant201Q 1, 1.

[5] Rubatzky V, Yamaguchi MWorld Vegetables, Principles, Production and Niudt Values Second ed,
Chapman & Hall/International Thompson PublishingWNYork, 1997 pp 843.

[6] Salunkhe D, Kadam $jandbook of Vegetable Science and Technoldtarcel Dekker, Inc, New York,998
pp 721.

[7] Etemadi N, Haghighi M, Zamani Mfrican Journal of Agricultural ResearcB011, 6, 5133.

[8] Ebrahimi R, Zamani Z, Kashi AScientia Horticulturag2009 119, 345.

[9] Mozaffarian V.Dictionary of Iranian Plants Names (Latin—EnglisterBian) Tehran, Farhange Moas&B96
[10] Schulz V, Hansel R, Tyler VRational Phytotherapy: A Physician’s Guide to Hdrlddedicing Berlin:
Springer—Verlag1998

[11] GhodratiAzadi H, Ghaffari SM, Riazi G, Ahmadi&, Vahedi FCytotechnology2008 56, 179.

[12] Jansen H, Muller B, Knobloch WRlanta Med 1989 55,434.

[13] Rose P, Whiteman M, Moore PK, Zhu YRiat Prod Rep2005 22, 351.

[14] Takahama U, Hirota $lant Cell Physigl200Q 41, 1021.

[15] Ewald C, Fjelkner S, Johansson K, Sjohilm ke&son BFood Chem1999 64, 231.

[16] Moghaddasi MAdvances in Environmental Biolog3011, 5, 1965.

[17] Sabu M, Smitha K, RamadasanXEthnopharmacol002, 83,109.

378
Pelagia Research Library



Seyed-Mostafa Hosseini-Zijouckt al Euro. J. Exp. Bio., 2013, 3(1):371-379

[18] Hodges DM, Delong JM, Forney CF, Prange RManta 1999 207, 604.

[19] Guyonnet D, Siess MH, Le Bon AM, SuschetetTdxicol Appl Pharmacoll 999154, 50.

[20] Hosseini-zijoud SM, Hosseini J, Mahmoodi M, ddanshahi G, Hashemi B , Hosseini-zijoud Siftjcan
Journal of Agricultural Resear¢i20127, 3308.

[21] Mahmoodi M, Hosseini-Zijoud SM, KazemiArabalhad, Khorramdelazad H, Moradi-Sardareh H, Moradi Y,
Hassanshahi G, Rezaean M, Hashemi B, Skandari khivized M, Ahangar-Parvin R, African Journal of
Pharmacy and Pharmacolog®012 [in press].

[22] Barthel A, Schmoll DAm J Physiol Endocrinol Meta@003285,685.

[23] Fallahi F, Roghani M, Bagheri A,Babol Univ Med S¢R01Q 12, 16.

[24] Ahmad MS , Ahmed NJ Nutr, 2006 136,796.

[25] Leelarungrayub N, Chanarat N, Rattanapanon@MJJ, 2004 3,225.

[26] Mahmoodi M, Hosseini-zijoud SM, Hosseini J,rikiee M, Mirzajani E, Pakistan journal of pharmaical
science2013 [In press].

[27] Clement K, Viguerie N, Diehn M, Alizadeh A, Bee P, Thalamas C, Storey J, Brown P, Barsh G amdjib
D, Genome Re200212,281.

[28] Mauer SM, Steffes MW, Brown DMAmM J Med 1981, 70, 63.

[29] Mansour HA, Newairy AA, J Med Res In200Q 21,115.

[30] Ramaiah SK, Food ChemTad007, 45, 1551.

[31] Hosseini J, Hosseini-zijoud SM, Oubari F, Maodi M, Abbasi Oshaghi E, Rajabi Gilan N, GhaserRi, S
Hashemi BJournal of Basic & Clinical Physiology & Pharmacaig 2012 23,1.

[32] Kazemi S, Asgary S, Moshtaghian J, RafieianAdelnia A, Shamsi FARYA Atherosclerosis Journa201Q
6, 11.

[33] Gebhardt R, Beck H, Wagner K8iochim Biophys Actal994 1213, 57.

[34] Glasser G, Graefe EU, Struck F, Veit M, Gelolh&, 2002 9, 33.

[35] Yochum L, Kushi LH, Meyer K, Folsom ARYm J Epidemiqgl 1999149, 943.

[36] Augusti KT,Indian J Exp Bial1977, 15, 489.

[37] Daisy P, Eliza J, Mohamed Farook KRhytomedicing2009 126, 339.

[38] Knowles LM, Milner JA,J Nutr, 2001,131,1061.

[39] Singh SV, Mohan RR, Agarwal Bjochem Biophys Res CommaA96 225, 660.

[40] Arditti FD, Rabinkov A, Mol Cancer Ther2005 4, 325.

[41] Ghodrati Azadi H, Riazi G, Ghaffari SM, Ahmadi S , Javdani Khalife TAfrican Journal of Biotechnology
2009 8, 5030.

[42] Amin M, Kapadnis BPindian J Exp Bial2005 43,751.

[43] Ashrafi F, Akhavan SA, Kazemzadeh Pharma Res2004 2, 7.

[44] Amin M, Kooshapur H, Kapadnis Bmit J For Usuf Mngt20056, 3.

[45] Klepser ME, Errist EJ, Pfaller MArends Microbiol, 1997, 5, 372.

[46] Mehmood Z, Ahmad S, MohammadIfdian J Natural Prg 1997, 13, 10.

[47] Wang HX, Ng TB Peptides2002 23, 1025.

[48] Fateh R, Nasiri Kashani M, Motevallian M, Haddi M, Yazdanparast A\Viedical Journal of the Islamic
Republic of Iran201Q 24, 17.

[49] Urbina JA, Marchan E, Lazardi K, Visbal G, ApiCastro R, Gil F, Aguirre T, Piras MM, Piras Biochem
Pharmaco] 1993 22,2381.

[50] Moriguchu T, Takasugi N, Itakura ¥,Nutr, 2001, 131,1016.

[51] Pezeshk S, Rezaei M, Hosseiniltdnian Journal of Nutrition Sciences & Food Teclogy, 20116, 11.

[52] Saki A, Nasseri Harcini R, Rahmatnejad E, 8algAfrican Journal of Biotechnologp012 11, 2139.

[53] Amanzadeh Y, Izadoost M, Soltanpour A, MahahiTaheri M, Khalifeh M,Kalantari N, Taran M, Sadat
Journal of medicinal plant2006 5,48.

[54] Mehrabian F, Fateh R, Sharifinial3PT, 2011, 10, 49.

[55] Causey JL, Feirtag JM, Gallaher DD, Tunglar@, Blavin JLNutr Res200Q 20, 191.

[56] Breu W, Dorsch WAIllium cepa L. (onion): chemistry, analysis and phacology. Economic and Medicinal
Plant Researciol 6, WagnerH, FarnsworthNR ,Academic Press, lomd994 pp 115.

379
Pelagia Research Library



