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ABSTRACT

A study was conducted to isolate and identify of endophytic fungi from Altheae rosea (medicina plant). Nine
hundred and thirteenth isolates were recovered from leaves and roots (old and young ) of Altheae rosea plants,
which belonging to 48 species of 25 genera, and deal with the effect of different organ extracts (fruits, leaves, roots
and stems) of Altheae rosea which extracted by (n-hexane) on Bacillus subtillus and Staphylococcus aureus. In
general the most sensitive bacteriawas Bacillus subtillus and the most active organswere fruit followed by stems,

roots and leaves. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Medicinal plantshave been used for centuriesas
remediesfor human diseasesbecausethey contain com-
ponentsof therapeutic vaue. Recently, the acceptance
of traditiona medicineasan aternativeform of health
careand thedevel opment of microbia resstancetothe
availableantibioticshasled authorstoinvestigate the
antimicrobid activity of medicina plantg®*2%1, More-
over, theincreasing use of plant extractsin thefood,
cosmetic and pharmaceutical industries suggeststhat,
inorder to find active compounds, asystematic study
of medicind plantsisvery important.

For thousand years, mankind has|earnt about the
benefitsof plant useto aleviaeor cureillnesses. The
plant kingdom constitutes asource of new chemical
compoundswhich may beimportant owingtotheir po-
tential usein medicineand other gpplications(e.g. food
and forage conservation). Plant extractswereregarded
by ancient civilizationsto be significant for thetreat-
ment of variousailments, and about 30% of theworld-
widedrug salesare based on natural products¥. Itis
estimated that there are about 2,500,000 species of
higher plantsthroughout theworld, and most of them
have not been examined in detail for their pharmaco-
logical activities?!. However, for somedecades, there

hasbeenincreasinginterest in plant usesand the detec-
tion of thelr congtituentswith antibacteria activity. The
most important reason for thelatter wasthat infections
represent one of themain causes of illnessand mortal-
ity around theworld“"*!, Endophytic fungi , thesein-
cludeawiderangeof fungi characterized by the ability
tolivefor certain period of their lifecycleinterndly and
asymptomeatically in plants, are recognized as one of
themost chemically promising groups of microorgan-
ismsintermsof diversity and pharmaceutical poten-
tial743103539 Theseendophytic microorganismsare
ubiquitous and may increasethe plant fitnessby im-
proving toleranceto heavy metalsand drought, reduc-
ing the herbivory or phytopathogen settling®, so that
the relation between plant and endophytic fungi de-
scribed as mutualism relation. Endophytic commonly
presentinamost dl plants, some speciesof endophytic
fungi have beenidentified as sourcesof anticancer, an-
tidiabetic, insecticidal and immunosuppressive com-
poundg 24339,

MATERIALSAND METHODS

I solation of endophytic fungi from Altheaerosea
Samplesof leavesand rootsof Altheaeroseawere
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collected from different locationsin South Valley Uni-
versity (Qena). They weretransported in plastic bags
and kept at 4°C until microbial tests. Plant specimens
were thoroughly washed in running tap water for 10
min®, Healthy leaves (distal, central and blade) sur-
facewere sterilized by immersionin 75% ethanol (1
min) followed by 0.93-1.3 M solution of sodium hy-
pochlorite (3 min) and finally 75% ethanol (0.5
min)iz3, While, healthy rootswerecut into 1 cm seg-
ments, surface sterilized by immersionin 75% ethanol
(2 min) and 3.4% of sodium hypochlorite (10 min) and
75% ethanol (0.5min)®2, Surface sterilized samples
werewashed with steriledistilled water (3 times) and
dried between sterilefilter paper. Plant ssgmentswere
then transferred to glucose-Czapek’s agar. Plates were
incubated at 28+2°C for 2-3 weekswith 12 h cycleof
dark and light. The growing edges of colonieswere
transfer to glucose-Czapek’s agar slants by hyphal tip-
ping“, for further investigation.

Antimicrobial activity

Ten samplesfrom each organs (fruits, leaves, roots
and stems) of Altheaerosea were collected, subjected
for washing in running tap water to removedirt and
weredlowedtoar and afterwardspul verizedin grinder.
Ten gof the pulverized materia sweresuccessively ex-
tracted with n- hexane (100 ml ) at room temperature
for 24 h on shaker [, The hexane extract dried with
anhydrousNa,SO,, concentrated in vacuor and trans-
ferredto aglassvid with small amounts of n-hexane
and evaporated under air.

Organismsand antibacterial assays

Two pathogenic bacteria (Bacillus subtillusand
Saphylococcus aureus) were used asthetest organ-
isms, kindly isolated, identified and employedin the
screening on nutrient agar medium at 30°C.

Modified agar diffusion method® was used to de-
termineantibacterial activities. Thebacteria cell sus-
pension was prepared from 24 h old culture and ad-
justed to 1x10°spore per ml. Sterile nutrient agar was
inocul ated with bacterid cells (200 Ml of bacteria cell
suspension in 20 ml medium) and poured into dishesto
giveasolid plate.

TheAltheae roseaextract (0.1mg) was eva uated
by paper disc diffusiontechniques(whatmanNo.3, 1cm)
according the method of Janssen & Scheffer!™® and
Janssen et a.[?%, the discs were placed on the plates

seeded with spore suspension of bacteriaand the plates
wereincubated at 37°C. The inhibition zone of bacte-
riagrowth, wasmeasured with Vernier caliper and cor-
related with the degree of antibacterid activity.

RESULTS

Fungal endophytesof Altheaerosea

Nine hundred and thirteenth i solateswereisol ated
fromleaves and roots (old or young) of Altheaerosea
plantswhich bel onging to 48 speciesof 25 genera, As-
pergillus, Chaetomium, Cirrenalia, Cladosporium,
Eurotium, Fusarium, Phoma, Tourla, sterile myce-
lium 1,2 and unidentified fungi werethe commonest
among thefunga endophytes, whichisolated fromtwo
organsintwo stages (TABLE 1). Fusariumsp. (7 spe-
cies), and Chaetomium sp (6 species) werethe most
common endophytic generaaccounting for 17.7% and
11.9% of the overdl tota isolates, respectively. Com-
paratively fungal endophytes of the other generaand
sterilemycelium wererecovered lessfrequently which
accounting 8.3% for Aspergillus (6 species) , 7.3%
for Cirrenalia (1 species), 5.04% for Cladosporium
(2 species), 8.3% for Eurotium (1 species), 4.1%for
Phoma (1 species) , 1.6% for Tourla (1 species), 3.9%
for serilemycdium (black), 8.4%for sterilemycelium
(whiteydlow), 2.4% for unidentified fungi of the over-
al tota isolates.

Fungal endophytes of the remaining generawere
isolated with high, moderate or low frequenciesbut not
indl organsor al stages. It can beseenfromtheresults
the number of isolatesfrom old leavesor rootswere
maj or than thenumber of isolatesfromyoung leavesor
roots(TABLE 1)

Endophytesof leaf samples

Into thecommon generaisolated fromleaf samples
in two stages, Alternaria, Aphanocladium,
Drechslera, Microascus, Monilia, Nigrospora,
Penicillum, Ulocladiumand serile mycelium (yellow)
wererecoverd intwo stageswith moderate or low fre-
quencies, comprising2.1,2.6,1.2,3.6,1.9,4.1, 4.3,
2.1and 0.96% of total leaf fungal countsintwo stages,
respectively. While, the other specieswereisolatedin
one stage of |eaf age. Acremonium, Emericella and
Myrotheciumwereisolated fromoldleavesonly which
comprising 6.7, 0.7% and 2.8% of total isolates, re-
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TABLE 1: Total counts(calculated per 150 young or old leavessegments), per centage counts(% C, calculated per total fungi)
of fungal genera and speciesrecovered from young and old leaves of Altheae rosea plants on glucose-Czapek’s agar at
28+2°C

Youngleaves Old leaves Youngroots Old roots
Overall

TC C% TC C% TC Cw TC cy overdl

Fungal genera and species

Acremonium Link 0 0 19 67 45 6 33 11 35 34
Alternaria alternata (Fr.) Keissler 4 2.9 5 18 25 0 0 0 0 0
A. phanocladium album(Preuss) W.Gams 3 2.2 8 28 2625 0 0 0 O 0
Aspergillus 12 8.9 21 74 7.9 16 87 27 87 87
A. flavus link 0 0 0 0 0 5 2.7 9 29 28
A. niger Van Tieghem 4 29 4 14 19 3 16 7 23 202
A ochraceus Wilhelm 5 37 6 21 2.6 0 0 2 06 041
A terreus thom 1 0.7 5 1.7 14 5 2.7 9 29 28
A.versicolor (Vuill.)Tiraboschi 2 15 3 11 12 3 16 0 0 061
A..ustus (Bain.) Thom & Church 0 0 3 11 0.7 0 0 0O O 0
Chaetomium 3 22 43 151 109 28 153 35 113 1238
Ch. atrobrunneum Ames 2 15 5 18 17 5 2.7 11 35 32
Ch. barilochense Calviello 0 0 0 0 0 17 9.3 10 32 55
Ch. dreyfussii V.Arx 0 0 7 24 17 0 0 0O O 0
Ch. hexagonosporium Carter& Malloch 1 0.7 5 18 14 0 0 0 0 0
Ch. globosum Kunze 0 0 25 88 5.9 6 33 14 45 405
Ch. variostiolatum Carter 0 0 1 0.3 0.24 0 0 0 0 0
Cirrenalia sp. 4 29 12 42 3.8 16 87 35 113 103
Cladosporium 10 74 19 67 6.9 13 7.1 4 13 34
Cla. cladosporioides (Fresen) de Vries 10 7.4 7 25 4.1 9 4.9 4 13 26
Cla. sphaerosperum Penzig 0 0 12 42 2.9 4 2.2 0 0 081
Domingella asterinarum Petrak& Ciferri 2 15 0 0 0.5 0 0 0 O 0
Drechslera halodes (Drechsler)Subeam.& jain 3 2.2 2 0.7 1.2 0 0 0 O 0
Emericella nidulans(Eidam) Vuillemin 0 0 2 0.7 0.48 0 0 5 16 101
Eurotium repens De Bary 18 133 26 9.2 105 7 3.8 25 804 65
Fusarium 38 2815 32 113 167 33 1803 59 189 186
F. anthophilium (A.Braun) Wollenw 2 15 4 14 14 0 0 0 O 0
F. dimerum (Corda) Sacc 3 2.25 0 0 0.72 0 0 0 0 0
F. merismoides Corda 0 0 0 0 0 0 0 2 064 041
F. moniliforme Sheldon 32 237 19 6.69 122 25 137 31 99 113
F. oxysporum Schlecht 0 0 1 035 024 0 0 3 097 061
F. sambucinum Fuckel 1 0.7 8 2.8 21 8 44 22 71 6.1
F. scripi Lambotte & Fautr 0 0 0 0 0 0 0 1 032 020
Microascus trigonosporus Emmons& Dodge 1 0.7 14 49 3.6 0 0 0O O 0
Moniliafructigena Pres. Ex Fr 2 15 6 21 19 0 0 0 0 0
Myrothecium roridium Tode 0 0 8 2.8 1.9 4 2.2 11 35 3.04
Nigrospora oryzae ( Berk.&Br.) 5 3.7 12 42 4.1 0 0 0 0 0
Penicillum 9 6.7 9 3.2 4.3 1 055 0 0 020
P. chrysogenum Thom 1 0.7 2 0.7 0.72 0 0 0O O 0
P. corylophilum Dierckx 2 15 0 0 0.48 0 0 0 0 0
P. jenseni Zaleski 4 29 0 0 0.96 0 0 0O O 0
P. verrucosum Peyronel 2 15 7 25 21 1 0.55 0 0 020
Paecilomyces variotii Bain 1 0.7 0 0 0.24 0 0 0O O 0
Phoma sp. 4 2.9 17 59 5.01 4 22 12 39 32
Rhizopus stolonifer 0 0 0 0 0 0 0 4 13 081
Saccharomyces sp 0 0 0 0 0 4 2.2 0 0 08
Tourla herbarum( Pres.) Link 3 2.2 3 11 14 7 3.8 2 064 18
Ulocladium botrytis Preuss 2 15 7 25 21 0 0 3 097 061
Verticillum lateritium Berkeley 0 0 0 0 0 2 11 6 19 162
Sterile mycelium ( black) 2 15 5 18 1.7 3 16 26 84 587
Sterile mycelium(white yellow) 4 2.9 11 39 0.96 33 1803 29 93 101
Sterile mycelium (yellow) 2 15 2 0.7 3.6 0 0 5 16 1255
Unidentified fungi 3 22 1 035 096 6 33 12 39 364
Gross total count 135 284 183 311

No. of Genus 20 20 15 16

No of Species 32 31 23 27
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spectively. Both Domingella and Paecilomyceswere
recovered fromyoung leaveswith low frequenciesac-
counting for 1.5 and 0.7 % of total |eaf isolates, re-

Spectively.
Endophytesof root samples

Acremonium, Myrotheciumand Verticilliumplus
Aspergillus, Chaetomium, Cirrenalia, Cladospo-
rium, Eurotium, Fusarium, Phoma, Tourla, sterile
mycdium (black, white& ydlow) and unidentified fung,
werethemost common endophytic fungi isolated from
Altheae rosea root samplesin two stages comprising
3.4, 3.04 and 1.6% of total root isolates, respectively.
In contrast, Emericella, Ulocladium, Rhizopus and
sterilemycelium (yellow) wereisolated from old roots
only. Rhizopus and Ulocladium accounting 1.3 and
0.96% of total root isolates, respectively , whileeach
of the other generacomprising 1.6% of total isolates.
Penicillumand Saccharomyceswererecovered from
young rootsonly comprising 0.5 and 2.2% of totd fungi,

respectively.
Antimicrobial activity of Altheaerosea organ ex-
tracts

Thestudy deal swith the effect of different organs
(fruits, leaves, rootsand stems) extracts (n-hexane) of
Altheaerosea (each, 10 samples) against two bacteria
species(Bacillus subtillus and Saphylococcus
aureus).Theinocul ated plateswereincubated at 30°C
for 1-2 days. It can beseen that fruit extractsof Altheae
rosea had the highest activity against the two species.
All extracts (10 extracts) had clear effect, onthegrowth
of Bacillussubtillus, which theactivity ranged between

TABLE 2: Effect of different Altheaerosea or gan extracts(n-
hexane) on somebacteriagrowth (mm)

Fruits Leaves Roots Stems
38 4 0 8 ” 8 0 8 o
= = g = 8 =z 8 = 8
§ 3 8 B3 ® B I B I

a 9 o Y9 g 9 p U
1 11 7 -
2 19 7 - 17
3 19 - 10 12
4 17 8 16
5 18 9 15
6 19 10 17
7 10 7 14
8 20 9 16
9 20 6 8 9
10 20 5 11 18

11-20 mm. But Saphylococcus aureus was less (4/
10extracts, 5-7 mm). Stem extracts occupied the sec-
ond placein activity, where 9/10 extractswere activity
against Bacillus subtillus (9-18 mm), while no effect
could bedetected of stem extractson Saphylococcus
aureusgrowth. Theroot extractsranked thethird place
of the activity, (7/10 extracts and 7-11 mm), on the
growth of Bacillussubtillus, while (1/10 extract) ap-
peared low activity. No clear effect on the growth of
Saphylococcusaureus. The leaf extracts do had not
any effectson the growth of two bacteriaspecies.

DISCUSSION

In thisstudy with deal with endophytic fungi and
medicina plants, becauseendophytic fungi are associ-
ated with livingtissues, and may in someway contrib-
utedto thewell being of theplant. That is, theplantis
thought to provide nutrientsto the microbe, whilethe
microbe may producefactorsthat protect the host plant
from attack by animal's, insects or microbeg 2362624241,
Whereas, medicina plants have been used as sources
of medicineinvirtually al cultures¥. And endophytic
fungi considered arich sourceof bioactive metabolites
which used as antibacterial, anticancer, antifungal or
antitumor®*0344 Theresultswerepresentedinthis
study showed that the number of fungal specieswere
isolated from old |eaves and roots(284, 311 isol ates,
respectively) aremorethan the number of fungal spe-
ciesthat isolated from young leaves and roots (135,
183, respectively). Many investigations showed that
foliar and stemsendophytesarethat overal infection
frequenciesincreasewith the age of host organsand
tissueg 1238293031 Hoff et al.[® explained that endo-
phytic fungi usually occur in aboveground plant tissue
but arealso found in root. Unlike mycorrhizal fungi,
fungal endophytesof rootslack extraradica (outside
theroot) hypha networksand mantles(sheathsaround
theroots).

Nine hundred and thirteenth i sol ates wererecov-
ered from leavesand roots (old and young) of Altheae
rosea plants bel onging 48 species of 25 genera, As-
pergillus, Chaetomium, Cirrenalia, Cladosporium,
Eurotium, Fusarium, Phoma, Tourla, sterile myce-
lium (black , white & yellow) and unidentified fungi were
the common generaamong thefungal endophyteswhich
isolated from two organsintwo stages. Theabovemen-
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tioned specieswere previoudly isolated by severa re-
searcher from different plants. 249, Ananda& Sridhart@
isolated Aspergillus, Cladosporium, Fusarium
oxysporum, Phomaand four sterilemycedium from root
segments of four mangrove plant specieson the west
coast of India, and isolated all theabove speciesplus
Cirrenalia sp.from root segments of Rhizophora
mucronata samples, while Wijeratne et al .[“?! recov-
ered Chaetomiumchiversii asendophytic fungi from
Sonoran desert plant, and al of these specieswerere-
covered as endophytic fungi from Amaranthus
hybridus, Theobroma cacao L., Quercuscerrisplants
by Ragazzi et d .1, Rubini et al., 20052, Bloodgett et
al., 2007, respectively.

Into thecommon generaisolated fromleavesintwo
stages, Alternaria, Aphanocladium,Drechslera,
Microascus, Monilia, Nigrospora, Penicillum,
Ulocladium, and sterilemycdium(yellow) wererecov-
ered from leavesin two stageswith moderate or low
frequencies, comprising 2.2, 2.6, 1.2, 3.6, 1.1, 4.1,
4.3, 2.2 and 0.96% of total fungal count intwo stages.
Fisher et d.¥isolated Alternaria, Nigrospora oryzae
and gterilemycelium with moderate or low countsfrom
leaves of Gynoxis deifolia. Caruso et a.® reported
that Alternariawasisolated from woody tissuesand
herbaceoustissues of different treesbelongingto the
genus Taxus, and can be considered aresident genus
of Taxustissues, in addition to Drechslera, Penicil-
lium and sterile mycelium were also isolated,
Ulocladium sp were also isolated from healthy and
declining trees of Quercus cerrig®. Acremonium,
Emericella, Myrothecium, Domingella and
Paecilomyceswererecovered from leaves of Altheae
roseain onestage, most of these specieswereisolated
by severd researchersfrom different plantg#-1349,

Of root samples

Acremonium, Myrotheciumand Verticilliumwere
isolated fromrootsinthetwo stages, which comprising
3.4,3.04 and 1.6% of total isolates. Acremoniumand
\erticilliumwereisolated asendophytic fungi by many
authorgd?:3228 jsplated Acremonium from Quercus
cerristreesfrom twigsand buds of healthy treesand
declining treescomprising 5.7,5.3and 7.1, 6.3% of
total fungi, respectively, while Rubini et a .2 isolated
Acremonium and Verticillium from branches of
Theobroma cacao. Theremaining generawhich were

= Regular Peper

isolated from Altheae rosea roots were reported a,
endophytic fungi by severa investigationg®%249,

Antimicrobial activity

Thestudy deal with the effect of different organs
extracts of Altheae rosea on Bacillus subtillus and
Saphylococcus aureus growth, Sarker et a.=¥ re-
ported that most of theantibioticsavail abletoday come
fromnaturd origin, espicaly frommedicind plantswhich
produce compoundsto protect themsalvefrom micro-
bid attack, Youssef“8 showed that the agueous extracts
of 55 kindsof medicina plantsand specieswere gen-
eraly moreeffectiveon bacteria(Gram +veand Gram
-ve) Shan et a . explain that from the 46 spiceand
medicina herb hydrophobic extractstested, twelve ex-
hibited high antibacterial activities against the five
foodborne bacteria, and showed that Gram postiveis
more sensitivethan Gram negative bacteriabecauseits
cell wall structureand outer membrang“®. Al-Fatimi et
a1 reported thet theresultsof theantibacterid screening
of total of 90 extractsof 30 speciesagainst five bacte-
riaspecies, showed 45 extractswere found to be ac-
tive against Saphylococcus aureus and 51 extracts
against Bacillussubtillus. In generd the most active
organswasfruit followed by stem, root and | eaf.
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