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Abstract

Falonk bark exiract has sntbacierial, anticxidani and apticancer poteniial bul no aplmpl solwne has
|=c||_||-||! Fir mxbrossl rI‘-un Jll'h.l.!g;umpln.ln.‘lu ol Fu]luh |u|r|i Thllﬂlll:l:rl;l! il ae Aeoeaaary Boooplimse ||-||| un|w'lrl.l
ngiingt the fuloak bark This siudy wims to determine Lhe opiimum sedvent of methonel, ethyl poedate,
potruleum ethor, and water in arder to produce on optimal response vahlee in the extroct, lodnl phenclic,
nndl imhibiiory resulis in andifungol tests, Extrasts ohibaned throogh eeflux extiraction for 2 hours ond
extract vield caleulated. The extract resalts teated to dotermine the tetal phenolio content ond inkibiton of
nntifurnignl lesf The determinatnn of the aptimum solvent compesition earried ot using Hetade v 522
softwore with ANOYA porometrie st or Kroskal-Wallis nonsgarometeie test wnd wusing Design Expert
v L1 softwore with Simplex Lattes Degign (5SLEY) motbhed. The results showed that the solvent compogiticn
of faleak bork extract iSterculin quadrifids B Brp in goang the vield of extesct, total phanolic, snd opiimal
||.||.L”H:|||:||| ki ko o waon methanalb water 0 4085:00, 5452

Eeywords: Stevenlie gueadrifida (.5 Cpdimizataon Tobel Menelic; Saifumn g

Introduction

Folosk {(Stevenfio querdrificee B Bry is an
Indonesia’s pative plant as been wsed o
treal hepatitie, gastroenteritis, diabeios, and
rhvwmatoid  arthritis 0 Nusa Tenggars
Timue (HTTh [1] Seicmtifically, a stwly was
wutaddvcted by Rollande (2006) showed that the
ethanolic  exivact il foloak bark  has
antibacterial activities on Boeillug aubiilis,
Escherichia  wli, Stophylocoecis  auvens,
Eerdwavelles by phi, and Candide allicans.

Mareover, the coxieact  alse  showed  an
anticidant activity as high as the ascorhic
arid [2]. Meverthelees, the oxtraction thal was
done Llrough macerstion with etharl gave a
emall vield caveing an ineffectne use of plant
material [3], Exiraction 18 separation prooess
of aome targeied subsiances from a mixtare
b usligg an dppropriate solyend.

ER00M-2070, IGPT AR Raghis Resersad

The effectveness af an exiracion prooess is
determined by sevoral [nctors, mainly the
particle size of the plant material [4], A fine
pulvarizad plont matorial allows an exion sneos
confoct with the solvent producing o more
effective separation prooess |5

The presence of heal alse plays a mle
determining the separation prooess [60]. Roflus
i= an-extraction melthod thol can he done by
heating (he mixture of plant material pnd
selvent on its boiling point inside o Aask that
ia enfinectad to g condopnase. The method ean
peduce a0 higher vield of exiraet in oA
celatively shoet time |71 The exteact contains
i lob of actove subetances, including phaemelic
subsianes. Phenol 12 one o rhe plant’s
secomndary metabolite that has a functiion as a
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pelf-protection agent throngh  antimicesbial
activity [2].

Phensl  dererntive AHITARHAEN ds cnn  inderoct
with fungal coll through o hydragen band
mediated ad=sorpiion causing o ditferent offoct
based on the  spplicd  ociive  substanee
enpcontvation, Thora 15 6 E‘H.‘nFﬂﬂl‘il'irJ.' thit e
active suhstane comtant in the extract ean be
affectad by the chosen extraction method and
the polavity of the solvent [8), Thus, a stady
am tha effoct of solvent polasity to e yickd of
active subatanee nesds o be done 10 onder o
fingd the sptimal salvent composition for a
beiter exlraciion process [9).

Method

Ther research was conducted  through an
experimental labovatory activity by using &
comphde randomized design, The research
activithos consisl of an exteaction process,
dererminarion  of  the  extraction  yield
detormination of total phenolic content, and
screening on antifumgal aclivily.

Materials

The vesearch was done by using oven. hlonder,

micrapipetbe (Sacorex), paper dics, waterhath
fabo-tech,  Hecocews),  analytical  balano:
(BP2215, Bealiec SBC 22, B 16005, Laminor
Air Flow cabinet (1FAKKo), reflux extractor
potary  vacium  evaporator  (Junke dan
Funkely,  Aubeclalt  {(AC-300AE.  Tivoeada
Muanufacturing Co. Lad}, N-VIS
specirophotometer,  den severnl  kimds  of
glassware  {Pyrex). Faloak {&rerendio
geeadrifide BBr) bark was collected  from
lupang, NTT. The solvent wscd in extenction
praceas i mwsthanol  (Merck,  Gormany),
oihyl moetate (Merck, Germanylk potreleam
wlher (derck, Germany).

Chembeal reagents used (o ddentily the ol
phenclic content conmst of Folin: Ciocaltow
remgrent, sodium earbanate, gallic wed, don
sodiwim chlorbde. Mwrebinl activiiy test was
condusend by wsing . Comdidln oalfrecans
culture, Sobourand  Dedvose Agae (S0A),
Soborcoe! Thdeose Heodh (5085 and
Ketoronazole (Dexal as n positive mntrol

Frocedures

Preparation of Plant Moterial

Pl hmlr.ri.rll sl i Lhia research was
tuken from Falook tree heviog o minimum
mize ol W ren i dinmcter,

20082019, 16T AN fghts Resereed

The barks were washed 0 wemove  the
impuritios, then deod on room fomporann,
The drsed barks were pubverized by wsing
hammer mill snd sieved by A0-60 mesh sieves.
Alter that, the aoguired powder was deied on
S0PC wntil the mossture content of the powder
18 loss than 1%

Extraction

The extraction presess of fuleak baek was
disne throngh reflug mothed by using several
combinations of  water,  methamol,  ethyl
aretate. and petroleum sther,

The =alvent composition ol cach fermula 1=
shown in tnble 1, For coch Germula, as much
ns 25 grams |'|is.||'|r renterial was oxtrmcted h:,-
n=ing 250k m L salvant ander reflux condibion
for £ howrs. The pefllux product was Gltered to
srparate the Olieate An evaporation process
wag eniducted by rotary evapoerator on $07C
under varunm condition untl o thick exieact
was formed.

Determination  of Total  Phenolie

Content

Tatal phenaolic cmntent of each exteact was
determined by nsing Folin-Ciocalien ressent
wnd gallic sl a: the siandard. The 1ese
gelutione were modo by digeolving 1 mg
exteact in 8 mixturs of 2 ml of methanal, 1
ml of Folin-Ciocalteu reagent (50%), and 1
ml of NapChs 20%. Then, destillated water
wi= ndded (o the test solution untild 10s volwme

reach 1 ml..

The final snlution was ineahated on the roam
temperatura for 20 minutes and folkeed by
on absorbance measurement gt 765 mm, The
same procedure was done o e standaod
with a series concentration of 30, 43, &0 75,
and #0 po'ml. The egouation froen standard
curve was ussd o caloulate the tidal phenclic
aonfent on every exbroot (Rollando of af,

2017

Antifungal Activity Teat
FPreparation of Cualture Media

Agar modivem was made by mixing B, 5 grams
af SDA powder and 116 ml of destiled water,
Meamwhile, beoth mwsdium  was  amade Dy
adding 3 grams of SDE powder to 100 ml. of
destiled water, Beith mixtures wore hoalad 1o
thear boilivg peoinl s that o homcge nous
aplution was Mrmed SterlizEtion of cultaees

meedin was done through sutocboece method on
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12170 temperature and 2 atim peessae oy 15
minutes

Fungal Culiure Rejuvenation of Candida
alhicans

SDA peedivm was being melied ond poured an
i glass tubes, Then, the tubes were tilied on
e temaperature to lei the medis o bhe
eolidified. Asepticallv, a colony of Candida
albicans wis inoculatd on the suefecee of the
meeadion, The insculoted medin were ineubated
ann AT for 24 hours.,

Preparntion of Fungal Broth Culture

The fermed colomies on SDA medin were
taken  with  inoculating  loop  ond  arc
tnnculnted 1n 25 ml of frech SDE medinm.
The inocnlated mediom was ineabated an
A7°C for 4 howres o ogel a broch culoare
puponaiim, Then, the susponsicn waa diluted
b0 et an abeorbamcee  of R 3 on
gpectiophotometer that 15 aqual to 1, 25 107
il L mierobial conceniration.

Antifungal Activity Test on Coandida
albicans

Antifuneal mesivity tesi of the natwreal exiract
was done through sgar diffusion mesthod by
using @ paper disc {7 mn diameter} as the
earper, Uulbues media waps |m|1.m'n:| h‘u
mixing 10 gl of Candida albicang beath

eulture and 10wl of melted SDA medinm
indide a potei dise, The paper discs wore
simibied in the extract selution (& | gfml} for
A0 minutes, The seaked paper discs were
applicdd omn the suarface of solidified ouliwre
mesdin, then it was inruboted on 37°C for 21
hoasrs. A HS ketmeonazale solation was used
g the positive control, while s DMSO wos
uscd as the negative contrel. Afier o 24 hours
incubalion periodd, 0 cbear zone around the
paper disc indicnles nn |m||l'||ng'n'| artivity,

Data Analysis

Data analvals was done by wesing Ratuwdee
w322 seflwore. Soelvenl  oplimizaton  Tor
ablmming oplimal sobenl combinafion was
determined  throngh  statizticn]  parametrio
tesd thit was ANOVA method. The response
I']I.E;Dm:l'l.m hﬂ'“’l’lﬂn mcl.:rnt!.n = T!-ﬂ'tl.'lr'mlll'lﬂd
with Tukey S0 method, I the data showed
pn  asvmmelric  distribution medel  on
normality test, Kruskal- Walliz and Do fest
et hod was done as an alternative method for
the previons paramedeic fost

Honfesroni method was wsed to prescend o
Firla:  positive  error during the  data
interpredation m Tonn test meibaod. The
responza  datn weed for the oplimoxetion
proenss were extract vield, datal phenelic
content. snd aptifumgal petivity from each
selvent combination thos is shown in Table 1

Table Ni Salveint Cosbinatbon Foroila foF Extsasiboii Procesics

Weler
Feariuli 1 s
Pells thn | W nilar
Formula 2 _HiHre L]
Fermulud I ]
Exhy| fdeviats Whirr
Forinulud NI (K5 ]
Formulal A% S
P tpubesin Eibeer Wil
Fermmulat 11K Py
FesipulaT 1L rRg

The masl eptimal solvent combinatin was
nnalyzed wath 2 facter 2 lovel simplox lattioe
dosign methad  on Desigan Expert w11
goftware. The combination of solvent was
done o dnceease e solubility of targeded
substonee nnd s moeazing the extemetion
promess afficieney. The sabvent misiure was
made by adding o fraction of secend salvent
52 b o fraction of fivsd sobvent (500 so thal X

£ Ko ogunld 4o 1,

The respones data were procecsd  through
wquation [Y =a (X1) + b (ke + ab (X)) (X))
from the optimization process. Twa solveni
cuaibinations gave 3 equatiens thal were wsed

20082019, 16T AN fghts Resereed

to calewlate extrect conceptration feom each
sirlvonl throush antifureal activity fesl,

Discussion

Extraction prooesses worn done by reflus
masthad with several sedvent combinmtions of
meet hanad, ethel acetnte, petroleum ether, snd
wober  for 2 howrs, While the  plant
material-snbent mizieee was being heated,
the solvent vaper wie condensad (o s liguid
phise i prevent tlee solvent lozs during thes
extraction precess, The lew boiling point of
il selected sobvent, such as: methanal G400,
ethyl weetate (TTC), and petrelewm  eiher
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(367, caused Fasler evaporation and betfer
condemsation procoes. The appliod heating
proceas increased the yield of sxirac sinoe a
high temperature of sobvent desteey the cell of
plant material = inereasing the desorpiaem of
the active substono: from he coll [10]. Dunng
the (iltratun process. the NDowing rates al’ Che
waler-amilaining combinntions were sbow due
to the relotively high viscosily of water.
Therclore, a white flior doth was used io
mecalerais tha fltration rraciss |11,

The: filtration processes were done 3 fimes for

ach frmula to make suee thar Oleaie
4.5 41614
i 3 HOWD 1AIGT
15
3
! 1%
- 2
L5
b
0,k
I
SWater Pl S mnal
(HLete el LI (L1 18]

gt hanol Cihyl Acmiate Ciy] Aceisie  Priredaum

contained me particle. Hotary evaporator was
used to thicken the extract se that it could be
deied Faster by usang waterhath, The dried
extract was weightod o determine the yield of
extraction for ewch emula, Figure 1 shows
that water [(100%) methanol (D04 and
methaned 5% prodoced  higher  yedd o
extenct, The high vislue of standard devingion
for the formulas was cnased by o higher yield
af exteact in the frsl veplication. The higher
yiedd of exiract was due o the differont plant
material used in the first replication of
extraction prodoeas,

d.azay
1.m3pry

Gak2
|

o TaRE
—

Petroleum

FET) Lo Erfier [T00%:] Erheer {504

ERTF3T

[t

Flgure 1 Viald of Falaak Rask Exivact for Eash Helvend Coshination

Tabls 3 Ylubd of Frdonh Iach Babenct foy Bk Boleond Conubluatinn, —

Humple Extraet Weaghit {g) Wisdl ') Etandard
Dirviaticn

Waler 11KRE | LE R | L 10

Wethumad (R0 CUBES] AR Ee N ]

_Medhonsd |5 [ LR AL

Evhyl Aovduls (10408 ninTEn LY 1] 40115

I T VT LAY LETIT T

Futpzkoen Eibir (LLES) RE e 1h.1427 00T

Padrolimum Edhr 031%) (L4747 IL&HT TR

Tuble % shows thad (losk bark (5 cueadengficde
LBr)  econtaine  highor pn!nr Erennidary
melakalites The yviald of extract for each
formuln was calculated by comparing the
wright of the exivact with the weight of the
plant  material  that s oxpressed 0
percentage. Wator as the moest polar sobeend
gave the higher vield of extract (L IGE3%)
than purs mwsthaool (3, S08F%) As the
polarity  of the sodvent deceesse (waters
et hanol = ethyl aosfate = petrobsam ether,
this lisss '_|."i|1|n|.l of exlrmel was ]:rll-l,iu-.tu-::] dain viee
WEErHA.

This resulf i= jdentic o the provieus =tudy
thai aquesus extract of fnloak bark has £ GH%
vield of exteact [1]. The water sontaining
formuln produssl & higher yield of extract
vomipare] to others, I is caused by the high
content of polor subslonee naide the plant
materin]l thal s easier 1o be extracied by

ERP05-3039. IGPT. &N Rights Reseresi

wabter. Petroleum r.-thr.-r. hn= lowesi |:I-:ﬂm'H:r.
axtractod the non-polar substituent producang
a Dikile vield of exteaet (01427 %) Meanwhila,
#thyl acetate exiracted polar and non-polor
sabetanes . having  less yield of exirect
(03125 compared (o polor  eobeont  like
methaned. The wield of axtract shows  fhe
amount of substanc: that could be extracted.
The resull shows thal bbsak bark has a
disminant amount of polar subetance,

Determination af Total FPhenolic

Contend

Fhenolic compound  works  sn antifungal
agent by dostroving  the cell membrans,
denaturating the protein, shrinking the cell
wall, and distrubting the metabaolie pathw sy
af the fupgi. Phenol = oan oxygesated
hvdrocarbon derivative thot has 6 strang

antibacterinl - activity.  Phenol  denivative
aubatapee can  interoel with fungal  eell
E
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through sn adsorplion process by hydeogon
bl

Al low coneenirntion, phﬂnﬂ] forms n nnm'plrm
with proicin theough o wesk  bond  thai
degradates  immwsdiately, The free phenol
penetrates o inbrscellulor  environmensi
causing o proboin procipitation and
denaturation. At kigh concenteation, phenol
inducog protein coagulation and Iyeis of ool
meitbeame, Thies, toral phonelic content mseds
Eor b b aminedd,

The qualitntive bost was done nmt frab by
Folin-Crocalten  veagent 1o ulnbify  the
preseace ol phenolic compeund in the [laak
hiark extract . Folin:Cioealivu rengent consisis
ol phophomalibdato neiil and
molvhdenum-tungston, It detocts the

presencs  of  phesolic compound  through
reduetion and oxidation reaction undoe acidic
condition, The reaction will produce a blue
srlution whose imlensicy is proporfional te
with ile phenolic content,

The tatal phenolic content wos determined Ly
spoctraphotometry st o with
Falin-Cioralten resgent 1| was cxpressed as
gnllic acdd eguivalent. Table 3 showe  the
resuit of pbeorbance measuroment of gallic
aoid  eolutien  after  beoing  roacted  with
Falin-Ciornlfeu reagent The abrorbanee data
were  plotted 0 the concentraion  serles
vesuliing an egguation v = LOT03x + (L35
with o eorrelabion coslfument of OT0. The
anrrelation eoellcienl value s kigher thon the
requirement that s 0UET b = 3 and p =
01} [12]

Table 3: Gallie Acied Coscenirstivn auod [ Absorbapce Vilue aler Eecacling with Folin-Cr=alten Beapenl oo TR o

Wavelengih
Gaalto Aoid Como. (pahesl) b rhmnines Yolas
T |l
il | {41R
Ah g
L] ]
™ LA

The provieus equation wod weod to cabealato
the tatal phenolic esontent fie sach exteact
[L13]. Table 4 showe that pure ethyl acetate
was able o prodocs exiced wilh  higher
phenolic copiont, thal was eguivalent o 206

Table di Twial Phicoobe Condeniof Fobsak Bark Estrecl foc Eacl Bolveni Cumsbinsiisn

g of gallic acid por grom of exteocd,
Moanwhile, petealenm ether 5% prodossd
extract with lowest total phenolic confent that
wias espuavalenl o 8, 27 mg of galls: scud por
gram of extract,

Eneaple | Tuinl Phenclic Content mg ol gallio soid per graom of szirsci) @ Sl Deviaison |
Waser 10015 112 (K &41 A1)
Meibancl 100% 1 2% i 5 0.T7
Methanol 307 L4288 2057
Eithyl Aceinte 100% M5 06 20l 5
Bihyl Acavnie 39% dRAY &L
Petreleins Fither [HN Lip7h =1l =]
Patrolews Eber A0 B R

The data of total phenolic comtont was
wviswalized in figura £ T showes that pure ethyl
aretate solvent prodoced an exivact whose
tatal phenolie content was higher tham athers.
Standard deviatisn value of the pure waler,
e mwethanol, dan 50% methanol were high

| ILERFE
e
e L
ap |
] o |
i
P T Ny r e T T T LT IR ILL] b s sk
FRETE STIL

due o higher yicld of extract in the first
replication. The high vield of extwact was
panssd by the ueed plant materal variation
The firet planl material was wsed up on the
fived replicatien, se that o mew plant material
was waed for the ot her extraction proesss

F
i BEE P
T
-
i —
W iy i A mmies PiFig s faaremien Sgrenimoes P oainom
LEIET & g Rrhar LU R Wi

Figmre & Totsl Pheoolic Content of Faloak Bark Extraet Chart

ERP05-3039. IGPT. &N Rights Reseresi
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Result of Antifungal Activity Test

Antifungal activity test was done by ging
dige diffusion method. The samples were
prepared by making & series conconiration of
Falonk burk estrsct sclution thai conesteted of
H0 mg'ml, 10 mpdml, 3.0 mefml. and 2.0
mg/ml. exiract solutions. A NaCl 0, 9%
solution was usel as pegalive contmol, while
the positive conteal was monde by using
leetarannenle 1%

hetoonazole was chossn since it 13 a
distictive aezole antibiotic agent that inhibirs
cylochrome  pd50  ensyvme  sctidily by
convarfing lonoaterol bo segestorsl (the mamn
eomponenl ol fingal eell walll an Condfic
afbiegnse. Woler waos used s the symphe's
sobvenl dwe to dis absence of antifungal
aetivity. The tost was dono in ) roplications.

The grawth of Condide olbicans  was
examined by comparving the SDA mediam
eontrol  and  culiure mediom of ol
aflicans. The fungl were inoculated o SDA
meslivm by using o cobbonbud. The coftonbuad
wis mnked in ineculum, then beang deoined
by pushing thie cotlonbod hend to the reaction
tube wall, The deaioed  coftonbud - wes
swabhed to the surfoce of STEA meediam,

The inocilation process was done 3 times e
ok sure thot the fungi hed beon epread all
ovier the medimnm  surfacs. Both of conieol
mvehivm and culiuve mediom wers Inewbaied
For 24 hours, The growth of O afbicoons was
showed by the presenos of white colony on e
sunelwee of Thes coltore mediam. Fagore $§ shows
the comparntion of mniml  mediom and
culture medinm afler 24 hours of incalaition

(a)

(b)

Fipgura i Examibnsticn Resul on Condida albicmns Groedbh (s} Comtred Mediwmg dan k) Calivrs Mediom oF Camdido

mfidcane

The antifongal scoviey can be dassilied s
(1} stromg. i the imhibiteey wone ds 15-20 mm
in  diameter; (& intermedsate, i the
inhihitary wone 12 W = 15 mm in dismeter:
nnd G4 weak, if the inhibitory zone is less
than 10 mm in dismetor mwani, 20047, Dased
on those classifications, laloak hark extencd
has a woak anbifungnl setiviey on Candids
albicans ws ehown in tohle 5. The weak
antifungal activity was possibly caused by the
presanen of water @8 the soebvent of the
workimg solubinns,

20092019, 1GPT AN fghts Resersed

Water 13 o good  growth  mediem  for
muberporganismes, dncluding . albleans, so that
ceducing the antifungal potency dorimg the
iest, Besmdes dhe bow anbfungal aetivity was
suspected due (o the low concontration or the
low poteney of the secondaey medobolifes in
the extract that ean dnhikit T albicans's
growth The mininoam smount of the offecbve
ammunt of the socondary metabolite fo inhibic
Tungal growih s sl unkmown, =0 that 1o
could not bo detormined i the ameunt of
secondary  merabolite in each fabeak  bavk
exiract was enough

T
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Figure b The Reawli of Antifungal Aetividy Test through Dise Diffasson Methosd

The pntifumgal octvily  incressed o e
concentration of  the  extract  selufion
tnepoased. The ﬂHITIiIA]i.'I vxtracted from prure
methanol showed the mlistionship betwoan
extract coneentratizn and antifungal activity,
The most concentrate solution (5.0 mgml)
had o bigwer inhibitory zone (@63 cm) than
the 4 hmg'ml eoluteon that had an inkhibatory
wong diameter of 0G16 e and e inhibitoey
gone wioild be smaller az the comeentration
diecreased

Fthanolie cxtract of bay leaf olso had o low
antifungal activity with the inhibitory zone
diameters of 7,8, and 1L mm [14]. ¥eanwhile.
thie  metbanslic amd  ethapolic extract  of
hanans peeudostem had a broad inhibitors
wong indicating a strong antifungal sctivity
15

Even if it wiss low, floak bark exiroct still hos
an antifengal sctivity, The activity was due o
the prosonen of phonclic. torponoid.  end
flavonoid compounds, The amaunt of hydrosyl
group on phenolie compounds gave a polative
toxieaty on the micromganiem  theeugh an
ineveasing  in hvdeoxvlation  eeaction The
haglser ifs coneetration, the higher antifungal
activity detected.

Phesnndic eompound that has o a3 side chain
on the lower axidation level ond has oo
axygen 15 cinssified as essentinl o1l or he
hetter ko as antimiereshial Flavonmid
compounds have nn antifungal activity by
inlaibatisag the growily off fungd. [ ialibies the
diffusion prooesa of amivient thal causes &
stoppage on fungal geowth or even death. The
Maven  contaliing  leolate showa thal  the
hyvdrexy] groups on ring-A hove an impertand
ride in its antifungal activiiy [16].

Eesult of Data Analysis
Falonl boark axtrocts weps lested o dotermine

20082019, 16T AN fghts Resereed

their vield of extrme, olsl phenelic ontend,
and antifungnl activity on Cendide albioars.
The chtnined dutn then |1-nl'ng unnlygnﬂ h:.-'
AMOYVA  as  parameirie test oand
Bruskal-Walli= a5 non-parometric test in
Hestudic vA22 moftworeBased on the
nomality fest, one of the respon in vield of
extract ghowed an asymmeirical distribuiion
(p-value < 0.05) a0 that the data could ot be
procead thraugzh parameieie Barest,
Bruskal-Walli= amalyaiz, as the alternative
For AMNCA A showed that the vield of exoract
fur emch sample was statstieally different
(provalue = L05). Dhunn test wos doene o
apmpare one semple esponse e others o
order w0 defermine  thedr  diferenee
sinificancy,

Hased vn the Dunn test table, sample Fom
pure waler selvent wes statistically different
from the response of the semple from pure
petrakram cther. Besides the vesponse in the
pure peiroleum sample was ool statistieally
different with the other samples implying
that the sptimal vield of extead was obdained
lrom pure wisler formuls,

The noemality test, was donse ia toral phenclic
cnbent responses, showved that the data were
diedvibnted asymmetrically {p-valew = 0,05 1§
mades the ANOVA mothed could ool be
applicd.  TKruskal-Wallis  analvads, ns e
al termulive e AMOYA, showed that the (olal
phenalic. content for ench sample  waos
stantisiamlly cilferent (povalue = 005)

The farther amalveis was done by Dunm test
showed  that  each  extract contained
atatistically ool diferent phenolic content.
Thua, the extractsen salhvend aclection did not
o significant  influenee in tolal  phenolio
cirnbent of the extriet. The nl’!-r!'n.illlll.' sl (i
anlifungal meivily respenses showed thai the
dote distributed asyvmmetocally (pvalue =
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05, Thevefors, the futher analysis prooss
was done by Keuskal Wallis mothod  and
Do teat. Brnskal-Wallis test rosalt showed
that there was g difference betwesn the
detected antifungal activaiies {pevakue =< (006,
while the Dunn lest resull indicoted Chat

I I'II'FH." dJﬂII'I.'I'DI:I‘"!l- o H.F'Eﬂ iﬁi.'ll nl.

Esspd om the Dunn fest tahle, the both
samples  that wers  extracted by using
moethanol hacd the most optisssl ancifungal
activity, Tho omtifungal activity  of  both
extimcts was significantly diffeeent from the
ane that was  extvacted by wsing  pure
petrodeum ether (pevale < (L),

Meanwhile, the ether extrocts showed no
eignificant difforence fo cach othor. Hasod on
thoee roeponees, it could bo conclisded that
methano]l was the mest optimal selvent for
wxtracting the active substanees from Toloak
bark, Both of pure methanol and mothanol
O were said fo be the most  opdimal
exiraction solvent due o the siatisteally
difforence betweon thoir extrods and the
wther extiriscis, The antifungel actiaily was
possbily affeeted by he phenalic wesudue from
thie waead aplvent.

Tahle §: Baunlt of Antafungsl Aotivily Tant on C@bdido odb i ms

e water was the mest optimal selvent in
peodusing highost viold of exteact, Howavor,
the yield of extract fom agquecss exieaebion
and methanolic extraction  procesg did  not
show o staistically different resulic The dofa
Prom pure methane] and methono] 50% wers
nrnlyeed by ussng 2 fetors 2 bevels Simplex
Lattioe Design method in Design Experd v, 11
arfltwore to determine  the most eptamal
srlvenl formula; The s=olvenl combinalions
that wers wsml in the SLD consizted of
mathansd and water with o composition of [0
(pure methanol), 05ALG (methanol 5096 and
0.1 fpwre water), The vesponses that were
being used az the iput fo the 511 et of
yield of extract, (otal plenolic content. and
potifungal petiviiy,

The most eplimal sample had the dosest
desienbility value to 1. Figure 5 shows thal o
mixture of methanolwater with o ratio of
D30 G62 was the mo=t optimal oxirsetion
solvent. Pased on that solvent eombination, it
could prediod a poind prediction where the
vield of exteact woold he 395480% (wiw). the
tobal phemelic conrent would be sguivalent o
120.2 mg of gallic acid per gram of exteac,
afd  the inhibitery  fone  diameter i
antifungal activity woulbd be (06T cim.
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1 3 i ]
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Figire 3 lespouse Deabrability of Metaocd- Water Solvent Combdnatisn
Conclusion heghest desirabulity value wath o predicl e

The aptimal sabvent combinstion fermulas
for fnbeak barh that resuliing the higher
vield of sxtract, toeal E;llwunnljt' content, and
amdifunzal sctivity were methanol (100%)
andd methamol (50%:).

The resull of 2 lnetor 2 level Simplex Lot
Design on methanol-waler  combination
showed thal a rato of 4880562 gives
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