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Diversity and antioxidant activity of endophytic fungi isolated from
salam (Syzygium polyanthum)

HARY WEHMAJANTE, ELFITAS, MEA TIRT A SARE, NURLISA HIDAYATT,
FOEDT LOEKITOWATI HARIANE. ARUM SETLAWAN'
"Dy et ool Moy Paonliy o Moot s sl Mamnad Sownoe. Uair uias Sesigasd 1 Bive Palermbaigg -Fraavsib b Km 17 ladoaba . Ohpsi
Hir Wbate? . Seonf i S, i 1

“Perprmrapn ool Dlspreany  §ecuhy of Mokl o sl Moupad Seemce, Lnvorapas Seowijasa 1 Raya Pl nhag- Pk
Oigas By MWD, Soa b Sesia oin. Badentud. Tel. +A7 TI0 AR00E, "cvmail | ¢l Trm o lTom A1 preail oo
Thinhesic Skl il Cletrmiaiy , Fadalty of Msbemics sinl Naiil Sofmen. Dsinveiniis Sviadjayi Il Faloeg Sdom Mo 52&8 Pelenibing 301 50,

i e ualin Do wrnia

b Kom 7T bl

Sl vt R b wed: B hpnl 202D, Retveies aconpind. I8 ey 2021

Mbabract, Wiilviemn M S Sl WT, febovan Y. R ML Sesmsen 4. 350 Eversuy el i oo aonvey of ek fean
fanliynd framn walain | Syeygtiiim gl vanthiss |, Busbordise 24 AEE)- 06D Salam |’|'n;rml il vooaiby | Wighil Welph i & nuahosial
plat froen (b Barily Myrtmacas, The leaves me esmd se @ spice and sl disgmes sigh e diabetes mollile, kyporimmsion, oo,
iliarthen, pestritis, asl skin, Thes sinly el b0 deternise endophvtic Tanjss dversiy usd alioiden soiviey (o e 5, ped ety
jpland, In mldition the distridngion ol endoph st Beg fousd o8 5, poleisfus was comsparad o dia of piovdimly s éndophuic
g oo oiher spacies o Smvslen. The dismbulion patem of Wi fumg bs necdod so decermine the presence of posential
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INTRODUCTION

The lesves af salom {Syogisey ol iy (Wight)
Walp, | are coinimosdy wed i g spkier Becaiss they Bave s
distisciive aroma {Nondim el ol 0B Miweover, waier
holled with 5. pofvannbes & ofien used @6 o meditemal
mealime o e discses aech e dsbeies @dhine,
h}pcrl:lum pﬂrﬂn, and skin, In addibon. mhj
iitabnliics, sich m Berposids, Mavonoids, pecin,
tamnms, con reduce levels of wic add md fnglyoerides,
redige puim, and 861 @ nabural anthxdants (Dyiticooe-Del-
tiooe al, 021 Ale Hageh e o, X022 Michalak &1 &
2022; Octiansyuh o2l 2022,

Mataral anli eflectively whibs froe radicali =@
iremiing several diveases. such o8 canoer, hypenension , mnd
newndegenerative diseass (Forman ssd Ylang 2001,
Collizs o1 ol 20220 Theclore. cotsuming  fods  ar
subsaances conaimng anisiidnm componnids is impaonant.
There B ournemly & sirong deive 8o Al stsanbanl, reoidily
availablc, ad cficonl =mirces of miwal oioslasgs, o
replace syithelic satioxidants o radoce the demage o oo
cclly (Fchimselu and Outurk 200%. Fliegor o al. 2025

Mumeany and Apesrel X021 ), Medscimal plants culivios
m Indimesin laees mmny shatacls inerms of producen,
sich os e unprofessional img of redicinal
plant cultivaiion activities (ladid el sl 330 Salinendn-
Bl tparncs 6l R0 Wdowacs & al. 202 1 Va§Eal. 30315,
the formers' inabiliny 1o maointain de quality of medicimal
plants, and the maficing] plam indosry fack of amencion oo
apply  scientific  rescach  mowlbs 0 their  prodec
devaopments (Astik e &l 2000% Mohammsdi | aod
Saghakan 02T Thercfore, 1 ovoncome Dhese cha llongos,
endophatic fungl meiechealogy hes becomne the fooes ol
resmch w0 find mew stionbdant compouneds snd ther
hiversigy s balinc the aoosystom

Driversity = vinal for life on Beribs hecmuse i provides oll
m@mﬂmunﬂﬂﬁumhﬂ.ﬁﬂl ApeCEEE
plars s mmpartasd role i the coosystem (loan o al . X225,
The lose of key specss cen disrupt eonaysiems, negalively
mmpseting all living thinzgs sl desiroying these coosysams
iHrema o al A6 Shivanng X220 The déversty al
endophytic fengi B o6 planl con be very  inaportant
minrmatEn o idmtify spocios with gmoal polential in the
medacimal world (Mo & ol 322 Tnpahl er o, 2023
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‘Wang et &l X132} The same speoss: of endoplyeic fangl
different medicinad plasts can be usad as @ souree of new
raw malerials for the houlth secior g0 @ai dug needs can
be met aml become apents for prevemting discmse resisance
{ Adeleke and Habalola 2021 Silva et al. 20221 Thaehe,
information  on  the  diversity  of  endopliytic  fungad
hiitevhnolog y is meeded,

Endophatic fangi are o eritonl ool in oleckmology
because they produce v melabolies and can be
propapaied quickly (Elfta o al M3 Alam g s, 2020
Ulktismiyah o al 20230 Some esdophyiic fmgi produce
certan phytochemcal cosmpounds tha are alss produced
by thear bl |:||z|.|||'|d:.l|.'lu-1hr|r it st with hawd plan s
Ih'l:l.IH,:h processes (o et sl 200E Koot ol
Ak Secondary metabolies derival from endophitie
fungi are the most nelevent dsoomeries & onew dinag
subsemmces. Hesearchers have shown that the compounds
derivod From endophatic Sangi have comples andd amaguo
chemlcal simacizres, meanimg tan ey are eahfffHisuna
novel mslocubes o simiar g thess prodocad by Iheir Busil=
(Caruse o al, 4122 Onegs @ al. 20210, Fheng = al 03],
Elfits & al. 20233 The mebcing plants’ demend o the
wirld B progoctod §o nencase mgnificantly. piven the
growing function of medicisal planis and the paitern of
puldic awareiess of the more nawal medicess, The
malimal plam 5. prlamifess has o grod oppanuniy b
il new s Bron s endoplivic fuigl be enhance the
immune response. and prevent muli-doeg messtanco. This
snaily shmed 1 find apporunites o obin seoondary
meetabnliiey with high ansoxidam scuvity TR vorios
endophntic fimpi molsted from 5. peafyosthum. [n addison,
Tl chtr ibmsmiom oo e ophavtie Tungs Sl in X, oo
wes comnpared o e disribution of previewsly repesied
endophytic fung in oher species of Sroyeiae

MATERIALS AND METHODS

Flusi saiaplbe

Swovivey  pefprmdiom was collectod  from Laha
Disgrici. South Semat (16 Aepost 201%  Longitode
MR U365 Latioede 2094762 PMams have ben
identificd m the Plast Systemaiws Laborasory. Usivenigis
Sriwimia, mumber ERRAING EDLERA2Y leolabon  of
ondophetic fungs nsed hmliy and frosh plani Gasoes.

Lzslaibon of endophytie fungl

M orgamin (root Dark, slem bark, anil leaves) were
wimshial wilh rumitng wilesr, M, plas) ofgass were umkal
in 7% aleohol (=3 mies). rosed with sierile distiBad
wimer (x| minute), then bmmersed in 3% sodium
ypochiaiffR=0CT (el minuic). SveriBzed orgaes were
acptically cul o small pieves Eam orpans  Wire
Ittilased 1o o perri dish containisp Pt Devigss Agar
melium and them incubsied fir 3-04 days @i room
tenpermre (3O, Ohaervalums were made cveny day
until the fmgi wene seen. The colonics prowing aroond the
i with diflerenl  chascierisics foodar, akbe, and
lennEe] were (hen peesndeid. PaiDeanen v doas By
tramsderring e colonies w0 petn Sish comtaming POA
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mmeidia and then incohating them at room (empemnie for 3
g, Finally, the purified sohstees were irnnsierral w the
oalimre miesdiom {ERSs et al. 2225,

ldentification of endophytlc fongl merphologleally

Wlacroscopic mml michoscopic charcieristics wero asad
0 identify endophiytic fengi. Observaiions of macrosoopic
chimmacteristics. imchuded: #e oolor of the coliomy surface mmd
the roverse shie, the tevtime of the eoloay (conon. grain,
pomgder, shimy), the pressmoe of exudme  droplets, the
presoice of fwlinl lne, sl ciecmine oncles, The skl
walre methisl analyees microstopie charmcionsiss by
obasrving hyphoae. spores, odor, smd other  specific
propefics wodor A micreesooge up o 80 megnificsien
The appearel chamoers were then compared with relevant
references  for fungh ideniification (P& et al. 20013
Wiatamabe N110; Walsh ot al. 2018)
Slnlerular klentification of endophyile fungi

lscrlmten o endopbintic Daph willi the bos) mitioeidanl
actviy wore follieod dentifsation medocularky basal o
the (T4 DNA rDNAEE)e omplificioon process asel
IT31 and ITS4 prmiers, The weie then enlornd
into the Basic Lol Alignment Search Towd (BEAST) at
beipc\hlastnchi nfmonih gov/BlEst o, Nest,  sample
sgiomirs and dhtnbeses were alipnod using the TLLUST AL
W obn the MECAIL program md reomsiruced  the
phvbogenetic tree using the Efchbor- pinng with &
bewrisarig valise of [ENF {Tamara et . 30210,

The endaphitic Dungi isolatead from X, prdamibws wene
aaltivaéd by plicng 5 Bheks (5 nom Gamder) of pune
culbuire agwr imo 2 culnare bostkes comaining Polmo
Age mediim with o vwolome of 30 mL. Culvares were
meubated for 30 days al meem emperaure in skitic ooditions,
A ke (ncubmion, e mycelia and @) medis wers
separaied using ko paper. Purdsennore. ﬂ‘ﬁlﬁn
oilded 10 the rvedis (10 1) ansd exiracied. Fadly, the ethyl
wwtale pxtract winm separaicd @ be caporaicd using &
rtary evaprate, aml the exira wm concomraicd wing on
orvin @ 4570 (Hipicls @ al. 3000 CHolmniyal o ml. 125

Amtimddami activity test

The mtouidan acuvity snabvsis  wssfhe DPFPH
methesd, First, eoch endophytic fangl extesc) was dissodved
o methanol o o concoxirtion of 1000, 500, 250, 115,
trs, 5125, 13423 pe'ml (dhice repetitions), [ Bt coch
cemcenmuiles 10,2 ml) was adidal o I8 ml of 09wkl
I¥'PH schation. The mixtere was bonngenized and Lot im s
dawk whe for 30 pannes, The absoabanes level was
measined using o UV Wi spocef@burometer ai komx 517
mn, I ihis tes, msoorbic achl was usad @@ the sandand
milwoilam. Next, e antivaklen saivity was caloulmad
throegh the peroemiape of DFPH sbsoption inhabition and
thic value of 1y Ablas et &l 2020}

8 Inhikitim = A A

Ay = Absor bance of comtrol
A= Alwcabance of samples
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RESULTS AND DISCUSSHN

9]
Isalation and et ation of entaphyibe fangs

There were 1K juslates aof endoplivie fieg ol
from & palveardmm. consdng of seven isolaies from oot
hark {HSAL-HEAT), Timir psolates (e 91em hark (HSAR-
M50y, and seven legves pudaies (FESDN-HSDT). These
endophytsc fungal isolaies showed distnetive and diverse
s oped ol microsgoe chiseieristics (Figeres 1, 2,
and 33 The cokwmy colore oheerved were white, pray,
yellovw, procn, ssd bBlack, The sesults of obssromy the

choacioritics of endophytic ungsd isiloles T cach

Ernbeyrl i fargy Dualatad Fown Sy eygiom paolyani s

53

organ mecroscopically and muorosoopimlly are shouwn m
Tabdes |, E 4.5, 7, md %

Tohlzs | end 2 describe ihe chamcioristes of the
endophytic fungi <olonies from ihe noo bark of
faealvavadhioni in cach molate, Fudhemmord, a ksl 3 goaca al
mdophatic fungi were foand, mamely Frickhodenua (3
el HEAL HEAL, HSAG), Agerpiliuog (3 jsslaies
HSAZL MSAd, HSAS), md Peadeiliam (HSAT), Based om
the  oppmnnce  of  mwrphokgicsl) charscieristics
immirvesmpi  and microsopiel. T e ol dhe
emdophatic femgl from the root bark of 5. podamnbees were
adenarified

Figmre | Macrosorpesd ia: Bond view, b revemse viewo sl sl orosonpes () charsctonsiies of andopliytic Tungs e e rool bk ol

Fyewe i pod ol emm
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Figorw 2 Maruauopic (g freml verw, e ssenae view) sml micesampic 0 chamcierislics of esiophyeic fmg from he siem hak of
Bvrvginaie pod muril e

Figary J. Maswonpie (60 froml wigw, B edveires shewe ) aml micnosoapic (07 dharsciion e of sadegiiniie fungl fimim the Lanies ol

Bvove i il rriniL i
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Tabde } explains mms-ﬁ;ﬁﬂ: fumgd senlincd
Fram the noat bark of 5, polvanfnm, whads eahibic very
strownp mntioasdant activity (0w <30 gpimlk, equvalon o
host plapes smd ascorbic moidd, namely solae HSAL
scveral dther embopdntic fusg cilrscts shawel sinosg
(s 10 peml- inlmes HSA4, HSAS, HSAD. and
HEATE wsdorate (B WR1-3000 pgimb iasdaies HEAJ),
mod weuk (W > 300 pg'ml: iote HSATLG

Table 4 and Toble 5 dewmbe the morphobogics
chamaiermtics al the endopbytic fungl colotics fram the
stem bark of ¥ podwrfiom in each solate, There were 3
genera of endophyiic fungs found, namely  Preadodium i

M35

mllmies: HSBL). Mok (2 solaies: HSE2. HEBY), and
Trichudorma  (HSE4), Basd @ the  meephobogical
dhinmcteristics that sppenreil. 4 jsolates of the endophytic
fangi from the siem bark of 5. BJvastfmm were jdentified.

Table & showed culmcts of endopivtic Rings malsad
ffrom the wem Bark of 5. polveseinm, which exhiba very
wnng mnbosidmi activity (10 s <20 wpimlL apuivalon o
b ploeds and amoorbec ackd, mamely molse HSHI
Eeversl oiher endophytic fungn evrocs showed sirong
(Mt M000 pdml: HSED, HEEA) and wemk {10 =50
wpml isolate HSA ) antinxidant activity,

Tahle b Colimy chaceriosc of onfupbytic fang from th root ek of Sezupom poboostiue

Cle  Sasrface coleny Heverse cobey  Stroctare Elevation  Paiiern SR — - [‘-“I -kl
HEA 1 Wihile with vellowish pross nmt Whie  Cowny | Umbonaie | Kadise .
HEA T Wlsk greeneh with wiwsh iini Tan o loesn Welweiy  Umbowaie  Haslisie
HEA S Whike with velliseiod grevs linl Brosnish wiete  Colony Bugposs Tk 4
HEA 4 Hlak widh whilc henks Wi I Shoaihi Peridiry  LDlimboniale  Sjiced
HEAE Yellow Yelbrwish otan  Powdery  Umbmmaie  Spoesd
HEA & Whilish grey Carassls byosan Cotlipny  Umbimaie  Radiaip
HEA T Ciravish grocn Yalkrwish brown  Welwpy  Ulmbomaic  Zomiie : v
Tahbe 2. Microscipic dharacicraios of endophyne Rmgy from the ool hark of 5 oeyeism s s
iy Spoie st i jihsi Spcies of blennifcatlsi
HEA | Conidba  Subgubme  Sopioik mm'ﬂ. E-H..bl.--n Frirfulsrma pepskelnmvngu
apically o imegilarty Ssposed of phislides
ilarn short gl dluak
HEA D Comda Svhplubme  Sepuvie  Phislides medise aroond aniin: vedcles and o Besniate,  Aiperaille niger
BB the meiulag twics as bong an the phislisdes
HEA 3} Conida  Subglibse  Scpmie mwmmﬂfm Trir fusfirrma parsdkbnmneng i
v Wil o phialidles:
ke st el bk
HEAd Conska  Subplubiss  Sopme  Phislakey redets amusd anting vesiclys and g sprialy,  Agpergilivs niger
A wth fhe metuls v as b the phislides
HEA S Coinda  Ghiuse Sepmie The ctmldiophores are bong, ol when Rully aumre, e lpergilles fmas
walls are chemmnenisnoally rampspiny. especially of e
FSEA® Comda  Subgubme  Sepak m arve, bramchod, hesrng e Trirfustonme dnlngn
muﬁ
HEAT Coosks  Sublilobes  Scpmk nmnmmmm IR | T an—
ePect. slighaly nough
3 . -
Tahlr 3 Anson wlang Aoty (050 valoe | of BEndophytis lingd et st Trom e root ek of Syvoplem polnanie
Rumple Exlraai i Amirnidant wetivity 1 (pp'ml
Hosa plarg Methenod extrsct of the host plam bl 1 R
Esalinjdiitad Tuiigh HSA T Trirhaudeimn pavmkdremngi L°F S R
HSA D Aprerpyiay miger o 0.
HEAD Trvhnlrimn pembadird ngd | 2275 ==
fisad Agper pihe wiger 1IN s
HSA s Awpeergiiis e A1 e
HEA & Trchnadrrma bommptl AR e
HSAT Fenib T i i icaTis oL R
Py vy gumiipal Asgorte; sciil o 1 R

Mt Atmkoidanl sty Ko (ugmba; = Sycry sk = 20 pgrnl. **simng - 100 jygml; > e 10500 g ml. * we -

S0 g rmil
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Table 7 and Table & tmﬂtﬂﬂugm:itlt
endoplieg Tungl codonies from the kives af 5, polvmilun
in each isolate, There were & genen ol endophvtic fimgs
found, mnmmdy Mapulaspora (1 wolme:  HEDDE,
Frichoderma 17 madaies: HSDT, HSIMG, Prifiopeton 41
volaie: HST),  Clssomacines (0 soloie  HEDS),
Agperpillms {1 relie: HSDW) anid Pythiowe (] faslaie
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Tahle % showed several extracs d'.mﬁ:qi:]ﬂ:j.gg'
erduied Brewm the leaves ol 5, polventiom, which gahibil
wery  strong anboxkdont pctiviey  (1Cw <30 wpiml).
n.pl.'rll:nl o foomt planis and ascorbic acid, mamely aolstes
HED2. HSEE, HSDS, aml HEDT. Soveerad oiher cnidophytic
fungi extracis showed strong (B 20- 100 wpinad - HSD0 )
mail ket ase (FCw0 1UEL-5000 gl HESDONS e HSIMGH

HSI¥T) . the morphologsml chemoeegcs, 7
iwdaies of the edophytic gl drom leaves of &
ardvetinom were idemificd.

o Lo il 3 vty

Tahle 4. Colimy charmsariv: of endophytic fang friom the siem ark of Srompem poivaniam

Cmbe  Swrface muluny Reversecslony  Stroture Plevaties Patiers ""'"""! A
HER | Yl s hrosan ¥iellowsh himn Prmghers L mhomaie Spread

HER 2 ‘Whik wath yellus B iig Cadisny Umiomate daais W

HEH T ‘Whik Whiks Ui’y Hugoss Fasmis

HYH 4  Pale lvown Whidne wilh U] {:q.ﬂ:lll'l: Lininine Wsdiite W ¥

Tahle 3 Micrescopec haracimsies gmﬂ:ﬁ- iunp from the sy haek of Szoeen pohanshum

1l iy Spure  Shups Species of bdentification
HEB | Condda  Cylindnd 5=rm: th-.-ut. bramctied pencillety st e b corvdpilen
the agses with vertwiBale metula andd benreasl

HER 2 Spwmags Glaise Sojale mm termninal vr lescelary, raedy b i astanie
w-;m-*w;_dﬁ
HEBh Y Apormsgs Cybrdncd  Sepoie Biypled ofien e dendrosd renking, somssives Peeibedam nufigegroe
sl ofien direaly Conected wilh sl
Mo g dischatpnd
HEd  Consda  Sublghobee  Sepmie  Comidiophores hyiline, enecl, bmached, hearing spore Teirthanierm dosil i

s apically sl pheabiles; phidides taping sewan
ihe ageew,

5
Tahlke & Aais pmn sctivey | s vabiehof enaboplmic g corsc §salsied froms the stem ek of Svovamems pedvamium

Sample Exlrat Spaies Ao idand wctivity P dpfml, )
st plare Ehﬂirl.ﬂ.‘fl‘hphﬂ lani TR
Hﬂ; MeasblBum sovnleplibn 1 gy swen
Endlogdiiti HsE Phoakiamm ey FLR - R
fungt m 3 Peibnoee madigufrrar WHAT
HER4 Trirtusiermas doungi D 3 e
_Posnive comind Auoewhas sciid LIy =

"M anbesidem aciely BOSD (wpml ) = =yery strong < D pml, *Seivag < 00 pgemls " medlersdy |00 500 ppml. *

S0 g il

Tahle 7. Colimy crommtsnsdic of endophyiie lang Bvam the Raves of Svongoms pestrarfium

T =

fige et onluny Heverse ooy Siruclare Elevation  Pasiers ml ’:" """“-""‘i!
HELI | Cirsyinh broan White sl beirwn Cotiony | Mupose  Haddle v L
HEDZ  Whitke Whoie Commy  Umbimate  Famail ;
HED®  Whik Whiie Cotmny  Umnbimate  Zonaie "
HEDA  Whike with vl liresl grows inl Bnsamish whes Cotmny  Rugess Favsia

HED S  Crayish W e Cotmny  Umbmae  Hadisie W
HEDE  Whik Whiti Comy © Umbnaie  Radisie "
HEDT  Crsyish Whae Comony  Uimbonate  Foneale




WM AIANT er al. - Embysliativ fangd Dusiand fFom Syeygiom poliyoni hus ET
Tabike B Microscigae danaciesiaion of cndophiyis fings fom the kaves of Svonme podron dae
Iadade Spare  SBupt Hyphse [harscierisie s cies ol Idesfvatlis
HED | Smempe Glishera fope Cenidiophoses Tor pluakconila hyslme, cend, simple, P iy nes e godniroans
radte]y hwaidhied .
HED 2 Sporengs Cilodose Sepime l.'-:nai.:ﬂm Inpabme. phadides short and thick, ghobwse  Tracimivrm dorsasum
HED Y Spormpis (lobhose S Smmwhﬂ.iﬂmdw.WMH Purtigevan Fivewm iy
s
HED A Cokfia  Subglubose Sepae  onkdiophoss pline. eoscr. bemiched, o= Trida Vet ian) ivvmbeidi i g 4
(T8 wqﬂﬂrdm-hm*_ al ks,
short el ihck
HED S Spwmpis  Sulylob L m wmmn Chrrwersion e Fve
HAD G Consfia  Gloleee Kepuric 1‘htun|in|inrﬂ-rrlnn!,_-dﬂ:hnﬂlj:_n.h Aupergifion wp
war charcierisicaly mephispny
HED'T  Lohaie luhise Lo Bohale. termingl was intercalary, ol nvspores Sk perisbe o

Tahle ¥ Aation e sciiviy (B value) of eximsts gwhﬂthhm-ﬂ Srrypdaan poliisne

e i e Antlusidail arililly o brgiul)
“Flom plare “Methaid extract of the hest plam . Y
Enddnphytac funp [ K1 ' (o ey au NN A5 men

HED2 Vv e e D i el

HSA Pedfu g sy 1 R4 =

HEE Trivtuiikerriii o rakbnnsgii I7 | remen

HSDS C oy vl | |

HEDn Aol . D1 A e

HEOT Pelatium preriribcan Ry (LTE
Prowitivg grmimd At sciil N[ == @

My aetanidam mavite B (ppiel i * ¥ S ugr stnmg < 30 pgiml. *Fginoag < 100 pgonl s *freederde (0050 ppial. ® sk

S0 gl mil

Antbmddant sctivity of endephytic fmgl extract from 5,
rdveeaif s

Endophytis Tungd daslated Trom 5. podvontise cumaoiod
usimg ethyl moeime had the podesginl ds antoidanis, lis
unbenihind actnay shivwed an 10s nduded in the very
sironng. sirong. medm, and weak cmegionies, b addiiion,
sy endoplivtic  funpi  eatraon  showed  very  alroeg
mntion il activity, o soen in Figure 4,

Prpare 4 shivws several endophytic hengl extmco that
euhbn very srong anmiadany -n.1i'|.1.||:|| L] [ Sl T S
rejuivalonl t hest plangs and ascorbee scid, namely esoltes
HaAd, HSRT, HADZ, HSD, HSA mnd HSDT, HSDA was
sehoctod as the meed. podential ondophigic fmgi bocause i
hail mvsn bdant aotivicy equivalant i gscorbi scid end hesd
ihee highest ewtran weight, Furheamore, HSDS was
Fallovived by mudecular ident fcw o,

Mdecilar dentiBeathm of cndophyiic fung
HRDS  solaied froaw 5 podumsless wes kleaifisd
meodecularty. I aetioxidant actyvity showed dhe best resulis

compared 10 other extraces. The resslis cun be seen
Figure 5 as & phylopenstic iree. The seijuence of ITS DA
Ellale HS0S was as [ollows

S GEOA T T TAC TGAT T IEA GG TCACC T IEEAG
TTEEGEETTTRA DGO AGECTOFICCCTCTOOGATGE
OEAAT R TR TACT T R AGEEGEAEIC CACGROEGSTCC
GoCACTAGA T T TG GG C T CC TG TE
COCCGRATCCCCART AT RCBCCCT MIGGEE A TGAGEETT
G T A GO T AR AR A TGO DGO AGANT NETGE
COGEOECARTUTGOOTTCRARGATTCGATOATTCACTTEA
AT oA T T A AT TACY VAT EOCAT I TG T ETY
CITCATGATOCCAGAR TAAGALGATC U OTIGT DEAAAG
TTITTITATTITATT IO TAAARNACTACTCAGRAGATTOCRAA
NEARRACRAGAG TTARTTTTCCTARGCOGODGOCTGATC
GGG ARG CUGEGEC AR TOC OO CRRAGES
ACAGTAGETATGTTCAC A TGEETT TOGEAG TTETARACT
LG T AR TCA T T O TG TTCAC CAR COORATRCTTT
CITACGACTTTTTACTTCRAN .

Bawed on the molocular es, HSDE solme was
wlentilied 2= Tt o rokeg,
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Dstributing of emdophytic fungl solated from the geaus
of Sycygium

Bersed am o Iorature stecdy on endophytic fangi solsed
o ecversl plmmts of the g Svivpies (Fipee 4,
wrvieral perera of ondophyix langi are scabered m o several
plants of e pmos Sropimn In this sbedy, the genus
Climiotactne, which had very sirong mnniexidant acriviny
mnd the highest cxtaa yickd, wos o endophyie Rmgus
mly Foumd in §, podyemiees. Tha mdicated 8. pedvomideem
ags @ specifle hist i aedophytic fusgi of the genus
CTomoeraciy. 5]

Figme & shivas the disibution ol endopbnale Sangl
mololed from planis of the goan Syorgiwm. & genus aff
adophytic fimpi wan found o severnl phnis from the

us Syoygium. The gemin of Aspergitlus foand in
BE.  Evmglon s (Hens G Alaos, asd 8

podvemthum; genus of  Peauciliiae (Toend o Svoegiem
mrharcrmee (L Mer, & L MPery, & orvlanicam, 5,
coggorervnt, anl %, pasiyeinarorr i pee off Tracloelrrms [l
in 5. cevlanives, 5. aguruny, and §. podvestiuam; genos of
Mialemosion { foumd i 5. modeorense ond 3. sevlanram s
g ol Acrewesslon (Bl o 8, ewles pml 5
ar vinmncmm); genus of Chaeiomim (found = 5. crvhanicas
il 5 aquewn); genis of P (R in 5, sabur e,
&, arviomioum. and 5 pof vanthom; and geaus of Modurelia
av well as Poavevromm (B in 8, ssalscernse and 5,
osiinlies |
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Fipare &, Thamibation of codophnlic heg wodied o the gems of Siorgise, A, S medoroness (Hapuls & g, 2000 B,
Syeve e jovsbos [Aini e al. 2023 © Syowplem selisbom (Syantsh e sl 31217 1. Sieppiem oy {Hibsskan e sl 30207 B

K g vt iharn

Ui msing

Is s shady, 1% codophyis hing (solees e
iskaniniliced fromn 5, povom s belongieg 107 gonen {ie,,
Frichferima,  Peniciiton,  Aspergitlig,
Fumilager, Pdiyege fow, e £ lvwsiomribr o),
Farthermore, Tricfodermir was foumd in theee organs off §.
pelvtium, Basd on the merphological idastification. ihe
cnidophatie fingl fousd o the oo and stem bl were
ideneified oy Yrichaderma Losingld, and the endophyise
Fungs Fouml in ghe ool bark sl baaves were idemtifiod o
Frichoderma houmares anid Trcloderess porsdilosingil,
Thia findmg revenls tkat the codophylac Gepn of the penos
Frichmderma do mot have sie specificiiy for lving m plant
Phosess, i foamsd by several resesrchers (Famg et ol 300%;
Mordn-Dice of al. 1021 Amdrecjak mal Janowska 200075
Tywikeewics & al. ME; Oknansyah a al. N2k However,
previois studies have reponed s endophytic fungi of e
prnus Trichaderwa are gl in specific ongans of their
hos plonis. Figare f oosilems thal endophoase fungs Trom
1he s Tn&d'rmnllmﬁ.n.lnd i 5, celaniney aned
S aquewm. The! Bndinge’ ol K sudy mdicme sl

Prkiaan,

comilition s i Meremoss,

O the other hosd, the penos Clonsmaciny |5 & genus
that v omby Found in 5 prtwmtien (Figare 00, namely
Clomondactnys rosear, whach was isolaied from the beaves af

b g . 2023; ﬁmptﬂ :nm\-munmnd
1'I1.|.|:I:|d1.nv|.:r &mrd:n]hhﬂll‘.lﬂﬂ




icwctive compounds, and source of hioeergy (San e Al
KX El-Gendh @ ol 3022 Geiger o ol X022; Kinsha snd
Saeld N22; Kapeun-Midenos et ul. 20231 The Andings in
his study complament the bnefils proveded by O rovew
Ihal were previslisly sbnlisl In akhilim, the mmiiiyscdant
activity shomm by ihe endoplyioc fungs of C rosea extrec
was very strong (00w < 30 pphnl) with s exract woight
of | & grams.

The fiwar genera slentified from 5. pedwennts ., namely
Trichosferma (HEALL Awergittus (HRAS), Peaiviilas
(HSHI Y, and Padiom (HSDT7 ), are ale fond om0 other
species of the genus Syovpinn These peners's aminxdant
activity Talls i the very strong ond strong citepory, Conern
Frivhonternu, Pandcillien, and Pooban have very siromg
mntieniadmyl aialy (s c‘l‘l}ﬁpﬁnl.,l with eatrsct wesghis
i 1.0, Lomnd 1 g, respectively, snd the genus Asperpiliees
shame stmng antlonddant aoniviny (10 < 100 wgiml. b with
m exlrect weight of 1.2 g Samalr anioaidant pctivity i
shamn by the foar penerz fonnd m & svlimicnm. In
adaigion. Svarfuh o0 al. (2020 repotted thad Trichodprm
Lomlepll {£T2h Aapergdflas sidufons (F19), Praicdias
diginim (LA end Poliiews sp. (L1 dsoliated frism 5.
aevlomicnm Bave wory  strong ambicabdiml sctivity with
extract weights of 6.8, 46, &T and 4.7 g, respeciively.
Thal walicsies endophyiic fungl of e sape gemm of
spockes show' dilfferent levels of antioukdest soiEvites and
evtract welyhils e, This lesding reveals flist it is posaiise
to iwirile mdophvtic langl Fnom plands of dhe same gonues
{0 imscrense chear overall vield and sassfy ithe mw muenials
demanils with very sirony e o bdant sctivity, The highe
yicld valoe mdicases bt the resshing exiract is preater.
Therefore, obininmg veeld in lorpe quontices roguines
severil prramncicra, aich gk eutisction methods, anounl of
hicemass, @¥ironmentsl  conditions (pH. sempeniture,
hernidiy ), and exraceion dnfgl e o ol H122: Monagss e
al. 20X2; Mortje of o 3002 'l'huhﬂ-qlpw
wnid pricesisg methids affocrs e redaction time b
cxiractin, an Iscreise n vicld, dic ¥ ol
compounds. md merpy reduction | el al MbEE;
Sarho & @l 2020; Paren Bal. 20270 Flﬂ.-'h GE
.m:[nd.i the rrrrl.lhd.ll.m thuu.I ll:mu:n:: CrangKELeTiiy .
e proscess ean o iEnpreving  the

al bhm m-d- agensl oaidaEn,
enzymatic nctivity, i putrefactive hacterd and allows
vell desiruction, Furthermaone, this drying process cun @831
e resalis af (e buonctiviny of dee extead (Capocka o &,
2030: Benjamim eb ol 2022 Fuba el al WYy,

The antosidant activity of e methasd extruas of 5,
@ st poue, bark, and beaf hark showedd strong (10, <
M gl il very serong (B0s <20 pptmil) meivinies,
almaed  ciivulenl 1o Wlandanl  apbicxidan®s  puisitive
oomird . The strong hiosctivity of this mefhomol extract s
whrsely relaed wn s chanal compaositien. 8 polerwtlious
coniain ierpenoids, Mevonoids, miscin, o nnioe (lamad

il Wan Ahimead 2HE, Cktimisyah @ sl 20230 That
ticn s thene is & synergy hetwoes the compounds in the 5,
Jordvisathium extract, which causes is antiocdant acrivay in
he very string. Stadies have revedled thal these seoomdary
e have astimidail activity (e et al. 2007
Illjutﬂﬂ.,m:_ M, Komw &8l 200 Sdeiman o ol
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HX2p. Thevefore, this siudy recommenids ihai e leaves of
&, pedvermtiyin are better jised @ traditsaiial mahane thas
olher parts because it shiws the best antoxidnn sctiviny. Im
middition. this very soromg mwics klan sctivity is also shoun
By it emdhgdh i Dingl ek,

The endophyis funpus extracts  sodated  from 5.
pealvoethun alwy hail sctivity egaivalenmi 1 thit of s hasi
Endophiytic fongi extracts HSAT1, HSHI, MSDE, HSDY,
HSDE. and HSDT have very strong smiomidant scriviry
(s € 20 wplmby ompared 15 olher aslophvte (@
enirmcts, The HSOS Jn!:ﬂ.nu: eximmct shorwed the closest B
walue i the positive conirol (sseorhee acld) W value,
Basex] o moleular gests, The HSDS ssdule was slentilind
T

This stiely Towend that the evtes prichued By e
fungus C rewd hod wery sooog estion wdam activiey
Vorumis snelies have shown thal € FPeied ooiimins
clonmstslaciam, ghoporarine, vorticilling beosnic scid, amd
severdl monoierpenck] groups (Hes er al, 50X Maeanin
ot al. 20275, These seconilary metuflYies show o vardy of
snstoes, sch = the presence, mamber, aned posicion of
aibstinnion: hydroayl grosps and the length of saurated
side chains ikt pive this oumpofE) ies ability a4 an
a1 Miklassaks-Majdunik et 5l 3008, Bousrsb-
Chibese o sl MR Kanse md Gosl 3000 Pers X102,
Furdsermom. benzoic scid con reduce and wathstand [ree
radical  puidavive siresa throughoul  physiological  amsd
Bochemecul macthn  serkes (Ahkd Elhamid et al 202
Kupsik et sl 202% Sarveni ¢ al. 30250, According o lis
Endigical effect. o i fuiggs €. e slased
fromm 5. p-ll'm.l.lflum lenves emn be used a5 & o sing
stiroe of slienl pricucs for medicinal papise.
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