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ABSTRACT

Biological activity of crude extract from leaves of Strobilanthes cusia (Nees)
Kuntze was performed during 2018 - 2019 at Postharvest and Processing Research
and Development Division. The objective of this study was to investigate antioxidant
activity and antibacterial activity of the extracts of Strobilanthes cusia (Nees) Kuntze
leaves by three solvent, water, ethanol and ethyl acetate. The result found that
antioxidant activity by scavenging of the stable radical DPPH and ABTS assay of the
leaves of Strobilanthes cusia (Nees) Kuntze extract was lower than vitamin C. The
highest antioxidant activity was the ethanol extract. The ethanol and ethyl acetate
extract exhibited antibacterial activity against S. aureus, S. epidermidis, B. subtilis,
C. albicans and P. acnes. While the water extract exhibited antibacterial activity
against S. aureus, S. epidermidis and P.acnes. The minimum inhibitory concentration
of ethanol and ethyl acetate extracts to against S. epidermidis were 15.62 mg/ml.
Thus, the extract from ethanol of leaves of Strobilanthes cusia (Nees) Kuntze was
the most appropriate extract to apply in cosmetic product and medicine because the
ethanol extract had lower minimum inhibitory concentration to against skin pathogen
than the water extract and higher yield than the ethyl acetate extract. Moreover,
Cytotoxicity of human fibroblast cell, anti-inflammatory activity, anti-tyrosinase
activity and wound healing potential of ethanol extract were studied. The result
found that the extract was very safe for human fibroblast cell and had wound healing

potential without anti-tyrosinase activity and anti-inflammatory activity.
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1.2.1 DPPH radical scavenging assay

n1sAnwIANaINIIaR1ueULadaTElaedS DPPH radical scavenging assay ¥84813
afiaviaunAsaniameivnazane 3 wia Wiguiguivansiueuyadasy Inniu 3 Ussand
A5n1931ATI89 Adedapo, et al. (2009) Insnaua1Taraty DPPH A1nadudw 0.135 mM Tu
wuea Usuns 2 Haddns fuansadareuiithunavarsluumuea anududuresansadia
Faus 0 — 1000 lalasnsuredadans USunns 2 fadans naslmdniu Aelufidadunan 30
U9 ﬁmﬁ’mmmi@@ﬂﬁuLLaQﬁﬂaﬂuawaﬂﬁu 517 WlWluAS AUIAT % radical scavenging
activity P9@ENNTT

DPPH radical scavenging activity (%) = {(Ag-A1)/Aol x 100

Tedl A= AINIIAANTULAIAIUAL

A = AINIYANTULAIYBIRIDENY

1171 % radical scavenging activity 7 52AUAIITUTUA 1T 9 WraTIInTINLTe
AUIIIAT 1Cso 30 AR Ut uYBIanTaTaTivilY 9% radical scavenging activity anas
Souaz 50

1.2.1 ABTS radical scavenging assay

mﬁﬂmmmmmsaéﬁuaum@asﬂmsﬁ% ABTS radical scavenging assay U84&19
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aUn1g

% Inhibition ABTS = {(Ag-A1)/As] x 100

Toedl A= AINIAANTULAIATUAL

Al = ANSRANGULAIYDIFIBENS
1A % Inhibition ABTS fisfuAaududusiig ‘ @319 ORI LIIMIAN 1Csp

NIDANAMULVUTUVDIENTANATYINIA % radical scavenging activity anasiosag 50
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1.3.1 msnagauaMusIsalunsiiutinsaSyvesuuniiSedae3s agar disc
diffusion
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6) Yranuemsluunfigumall 37 ssaneaidoa uian 24 $alug sniiy
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msAnwnsatateudeivharats 3 v leud laun 1 arsezansiomusanududu
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SnvazJuvostuniindiinans 3 fvhazans TneUSunmuansadailduanssa Table 1 audiu
11 nsaffavondaeinaglduTmumsatngian wde 47.410 ndu osannisadadaedah
avaneiilanninunnsafuagynlildasadnitdosdusznounanseiu (Sultana, et al, 2009)
TnsaAdoves 436 uazane (2543) sseuinansussnoundniilidunuresieudu
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(indigo) Trdiniiu wazdudsiy (Indirubin) Huansdunadadulolowesveduflnuasiiviuna
1INNTIBUALN



Table 1 Averge extract yield weight of solvent extraction of Strobilanthes cusia (Nees)

Kuntze
Solvent Extract yield weight (g)
water 47.410 a
95 %v/v ethanol 13.944 b
95 %v/v ethyl acetate 5.401 c

Means within the same column followed by different letter are significantly different (P<0.05) by DMRT test.
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nsANwIANENNIAIURLLABATEYRtAsanA YAl asTued fuaseeAUsENaU
wazan1¥luNIMAEoy NMaMAdauAAAITad ueyyadaTsiuenIgnIuNILAINIATY 9
a3 Fomlwlianunsoesuisldannismageuiesdsiies fuiusssuiudomaany
mmmmsaﬁﬂuaumaﬁaivmmdmﬁﬁ% (Li, et al., 2008) 135 DPPH radical scavenging
assay Wag ABTS radlcaL scavengmg assay Juisuuzihlumsveaeuluansadafiviliesania
ANIgANALLAsTAINEIAAY 515 uaz 730 Wlumns MudFu FreannssunIuIINdves
miaﬂmwsﬂm (Awika, Rooney, Wu, Prior, & Cisneros-Zevallos, 2003) Han15ANEIAIILENTE
AueuLABaTE YesEsanaieNIINMsainaledinaraty 3 ¥ila Wiguiguivansitueyya
ATy INU Y LARIng table 2 ImEJmmmmmmsaéﬁua%aﬁaszLLaﬂﬂugUmaﬁﬂ'w ICsp %150
mmLsﬁ’wﬁmamiﬁamﬁaﬁﬂﬁuﬁ’ua%aﬁawlﬁ%aaz 50 lngfn ICso vesansanaladiags
wansindAnNansaiueyyadasi ssiuldin mnuamsafusuyadaszuesansain
Weunndavhazanei 3 suﬁmﬁ?uﬁmmmuwsaﬁmaumaﬁas“ DPPH snindandiu @ lagans
aﬂwammamsavmaLamuaammwmu 95 Tnen3uns ammmmmaamuauuaaaiv
DPPH aqmwmiaﬂwawaﬂmmmmavawaﬂ 2 vl wazansafarenandivhazaed 3
vinfinnuanunsafueyyadasy ABTS Mnidmiiud lnsansadavieusmeasazaioieniuoa
ANNNTY 95 lagUIung danuanunsanueyladasyaininainieundvinazaiedn 2
yiln aenAReIiuAINEINITARIUBYLadAT DPPH A1NaMI0A UL aBaTEYveansaia
euseiwhazates 3 silafadoraiounanaisatad oudusinaansussnouiiueas
WuReIiUTIBnue L, et al. (2008) Feld@nwianuannsafiueyyadasy wazuIuim
asUsznouilueatianue (total phenolic compound) Guaaa']iaﬁ’mwmaaﬁﬁuqmuim 45
wiln 1neA8 FRAP Way scavenge ABTS™ radical assays wuaasannavies (Baphicacanthus
cusia (Nees) Brem) ﬁmmmmmﬁma%aﬁawﬁw warduTanuansUsenoufiueanamuac
Tawansuseneuiiueaidu ialauesd nsafluedn uazunuiy uaiseengninsdaniniia
awduiusiuAansaiueyyadasy 1wy lqvidunssniay fuasionsds funs
9ARuTBIMARALEBALAY (anti-atherosclerotic) tUusiu



Table 2 DPPH and ABTS radical scavenging assay of Strobilanthes cusia (Nees) Kuntze

extract by solvent extrction

Solvent DPPH radical scavenging assay ABTS radical scavenging assay
ICs0 (pg/ml) ICs0 (ug/mU)
water 457.09 c 329.29 c
ethanol 104.23 a 65.06 a
ethyl acetate 277.76 b 101.04 b
Vitamin C 5.86 5.51

Means within the same column followed by different letter are significantly different (P<0.05) by DMRT test.

1.3 mamageuntsdudaderduvidnalsafamisvasansadaton
1.3.1 mMsnagauasansalunmsiusinsssyvesuuaiiiede3s agar disc
diffusion

dlethansasnfeusnadeunisfudud ’eJQﬁ‘H‘VIiEJﬂ@IiﬂN 1113 Taunan1svaaa
Auansavesansatavenlunssudinsasyresdouuaiiiouazdan swau 5 adialdun
S. aureus, B. subtilis, S. epidermidis, P. acnes uae C. albicans LAnIAg Table 3 Wu3I1@s
afaeumstimuansadufimsasyiivinvendeuvaiisels 3 vila ldun S. aureus S.
epidermidis 8% P.acnes @1Ua1TaNANDUAI8E1TAZAELONIUDAAIUITUTUS DAY 95 1nY
Usuas uay tefiaer@an mnudududosas 95 lneusunas annsadudinsesyivinves
FouuafiSonasidedadlane 4 v l8un S. aureus S, epidermidis B. subtilis C. albicans
wag P.acnes LLazLﬁaLU%ULﬁsueuu'mLﬁumuquéﬂmmﬂa (inhibition zone) Wulnasana
Foudpiiuazansazarsieniuea innududu 500 fadnsuredadans aunsadudinis
Wiaivinveade S. epidermidis laaieuwinduenudiusgentamicin dau S. Aureus B.
subtilis wag P.acnes ansafaviouia 3 ia annsadudininaigdulaldvesnin enfiue
gentamicin denndasfusiesues Chiang, et al(2013) Fafnwmssudimsasaiivinves
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Table 3 Inhibition Zone of Strobilanthes cusia (Nees) Kuntze extracts at difference
solvent extraction and antimicrobial (gentamicin and ketoconaazole) on some
microornisms by agar disc diffusion.

Inhibition Zone (mm)

ethyl
microorganisms  Water ethanol Y 2.5 mg/ml 20 mg/ml
acetate
extracts extracts gentamicin  ketoconazole
extracts
S. aureus 11.8+0.1 15.6+0.1 14.7+0.2 18.5+0.3 Not tested
S. epidermidis ~ 22.0+0.2 19.6+0.2 14.3+0.2 19.9+0.2 Not tested
B. subtilis 0.0+0.0 11.5+0.1 14.2+0.2 29.1+0.5 Not tested
C. albicans 0.0+£0.0 8.7+0.1 12.8+0.2 Not tested 15.4+0.2
P. acenes 5.5+0.0 5.2+0.0 6.3£0.1 28.8+0.4 Not tested

The diameters of the inhibition zones (diameter of inhibition zone minus diameter of
disc) were measured in mm after incubation for 24 h at the optimal temperature for

the individual strains tested.

1.3.2 nafnwaramudududigavesssatafeuiisunsadudnnaiyvesuaiiGe
falsA (Minimal Inhibitory Concentration, MIC) 1835 agar disc diffusion
nsnageummAnduduiga (MIO) Tunssudsnisaiauesdonuaiienslse
2 yilade 1o S. epidermidis Fadudefinuusnaiml nieSue vilhAsRnd ey
annsandniionuaziinduldfisuszasild waz C. albicans FefenldJusiunudmSunagsy
Frerlunissuds P, orbiculare Lﬂuﬁaw‘?fwﬂawuaqﬁﬂwﬁ’qLLawﬁ’qﬁiwiumﬁm%’um e
Vi’ﬂwu?qwﬂmﬂaumwm AL HBINITOINTINNZIA B9 TiANT LN (vaann, 2546) Tay
WU ansataeudieionuea way ofiaesdan A1 MIC lumsdudade s. epidermidis i
flan Fauanslu Table 4 asuiulddndr MIC lunssudado S epidermidis was arsariniion
et Aefimnududu 125 Tednsuseliadans druansataieudisenuea waziefiaeyiian
fidn MIC Tumsdudaie S. epidermidis Winiu 15.62 fadnSusefiaddns geilmnandudusn
nansatareudietn daudt MIC Tun1sdududie C albicans ansafnoudiseniuea way
Wwiaasden Wity 500 way 250 Haansureladans wandlmiuindesldasainieunieieni
uaaLLazLaﬁaaz%mﬂummvﬁmﬁuqﬁa%éj”ué’?mm,ﬁfwmﬁa C. albicans 1o yinlwansanin
woulimnzandwduduasataiiedudinsiinfunuundirdurld fufunsatnioudioe
muea sellaumnzanlunisiluldvselevilunsduassudinisesyivinvende
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Table 4 Minimum inhibitory concentration of selected solvent Strobilanthes cusia

(Nees) Kuntze extracts against S. epidermidis and C. albicans.

MIC (mg/ml)
, . Water 95 %v/v ethanol 95 %vV/v ethyl acetate
microorganisms
extracts extracts extracts
S. epidermidis 125 15.62 15.62
C. albicans - 500 250
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Table 5 Percentage of live human fibroblast cell with vary concentration of

Strobilanthes cusia (Nees) Kuntze extracts.

Sample % Viability of human fibroblast cell

oncentration 0.0001 0.001 0.01 0.1 1

(mg/ml)

Strobilanthes cusia
111.47+4.17 110.62+2.49 105.90+2.38 101.38+0.19 102.33+3.70
(Nees) Kuntze extracts

sodium lauryl sulfate | 105.33+4.31  103.33+4.31 98.05+1.01 12.03+1.82 9.13+0.23




1.4.2 Msnadaugnagunisenaulunasanaass (In vitro anti-inflammatory
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(A) Strobilanthes cusia (Nees) Kuntze extract (B) diclofenac diethylammonium

Figure 1 Percentage of albumin denaturation inhibition at different concentration of
Strobilanthes cusia (Nees) Kuntze extract and diclofenac diethylammonium
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Table 6 Inhibition of tyrosinase by Strobilanthes cusia (Nees) Kuntze extracts as ICsg

and Kojic acid is reported as standard inhibitor

Sample ICs0 (Mg/ml)
Strobilanthes cusia NA
(Nees) Kuntze extract
Kojic acid 0.02+0.00
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Figure 2 The effect of Strobilanthes cusia (Nees) Kuntze extract on human dermal

fibroblast migration in a wound scratch test assay.

A3UNAaNIINAADY

asanavieudanuansaiueyNadasy DPPH uag ABTS fnin3enfiug lnpansans
WousetanIuea xilAuauIsafuayyadase DPPH wag ABTS geninaisanaviouni
\eiiaesdian wavi asatnieudisienuea wavefiaosdinn awisadudsnisasyivle
v0u.d ouuniiSouazid adadlasie ¢ wia ldun S aureus, S. epidermidis, B. subtilis, C
albicans uay P.acnes Tasfienanududusiianlunisdudade s. epidermidis ity 15.62
fadnsureiiadans asanaeunivansazatgleniuea danumunzdmsuinlulgussleailu
nswaundundadueied osdeely il osnliusunuasatauinniinisansatadae
asazansiefiaesdinn wenand arsadateudisionueailaddaulasndeseivad
Iflusuanaviiandsvesangsd uasfignslunisauuusaimdanguddnde

nsialulduselovd
anunsainanddeluldusslevundudtvinisiesiesennaanuide was Ussanald
eNmuNanfnIaTesd e wsee e wlsadwinnweluaisels suavasiayaniiy

waziduendnvalvesiesdiuliiunguinemsnsiugnieuneniamilevedive

AYBUAN



LaNE1581989

YAaAN WWIATATYT. 2546, MINAUWEASUTRTLYHALLEN IR TanmasldvagnanT Ty
21913, Ineinusinermansudadio avmealulagdinm,
UNTINGIRUNYATAIENT. NTUNN.

Fugns suAilad, 35115500 gUAAIDT3 way Fns Aines. 2554, qm‘ﬁ“mﬁ'gmwuas
AuanTAGmihiivesasaing1ung insevantes uazsade. 91801U3d. unineds
wialuladasuns. 53 v,

439 Weszne avdnm walvewus quad Feda ousd Fsdlantine g1 yasiws

q 9
o

Sonl 9231 enevign AT e wavasnsny Junuiades. 2543, nswLIa1sgey

9
o w U

dossurdluwanamilonauuy. dinnunesuaiuauun1sidy. 199 wih.

Adedapo, A. A, Jimoh, F. O., Afolayan, A. J., and Masika, P. J. 2009. Antioxidant properties
of the methanol extracts of the leaves and stems of Celtis africana. Records of
Natural Products, 3(1), 23-31.

Awika, J. M., Rooney, L. W., Wu, X., Prior, R. L., and Cisneros-Zevallos, L. 2003. Screening
Methods to Measure Antioxidant Activity of Sorghum (Sorghum bicolor) and
Sorghum Products. Journal of Agricultural and Food Chemistry, 51(23), 6657—
6662.

Chandra, S., Chatterjee, P., Dey, P., and Bhattacharya, S. 2012. Evaluation of in vitro anti-
inflamsmatory activity of coffee against the denaturation of protein. Asian Pacific
Journal of Tropical Biomedicine, 2(1 SUPPL.), S178-S180.

Chiang, Y. R, Li, A, Leu, Y. L., Fang, J. Y., and Lin, Y. K. 2013. An in vitro study of the
antimicrobial effects of indigo naturalis prepared from strobilanthes formosanus
moore. Molecules, 18(11), 14381-14396.

Lee, K. H., Farida, F. H., Syahida, A., Abas, F., Shaari, K, Israf, D. A., and Lajis, N. H. 2009.
Synthesis and biological evaluation of curcumin-like diarylpentanoid analogues
for anti-inflammatory, antioxidant and anti-tyrosinase activities. European Journal
of Medicinal Chemistry, 44(8), 3195-3200.

Li, H. Bin, Wong, C. C,, Cheng, K. W., and Chen, F. 2008. Antioxidant properties in vitro
and total phenolic contents in methanol extracts from medicinal plants. LWT -
Food Science and Technology, 41(3), 385-390.

Muhammad, A. A, Pauzi, N. A. S., Arulselvan, P., Abas, F., and Fakurazi, S. 2013. In vitro
wound healing potential and identification of bioactive compounds from Moringa
oleifera Lam. BioMed Research International, 2013, 1-10.

Vichai, V., and Kirtikara, K. 2006. Sulforhodamine B colorimetric assay for cytotoxicity
screening. Nature Protocols, 1(3), 1112-1116.

Shahni, R. and P J Handique. 2013. Antibacterail Properties of leaf extracts of

Strobilanthes cusia (Nees) Kuntze, a rare ethno-medicinal plant of Manipur,
India. Int. J.Pharm Tech Res. 5(3): 1281-1285.



Sultana, B., Anwar, F., Ashraf, M. 2009. Effect of Extraction Solvent/Technique on the
Antioxidant Activity of Selected Medicinal Plant Extracts. Molecules, 14(6), 2167-
2180.



