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mAfelingusrasdiiionsnaeugniduuueiidenelse isFUBYYadaTY qUsHIAdLziSe
YaeUn uazwaausissonvesuywdvasdrsatauniueaarnun s (Caesalpinia sappan Linn.)
nsAnwgsiuuuaiiFonelsald3s agar well diffusion qvsfiueyyadasznnaeul3s DPPH radical
scavenging assay LLazqw%‘ﬁmmaa‘mL%dﬁdaﬂmmazwaa‘mL%fwam’“glm’]w%aﬁaqﬂﬁﬁaﬂ”ﬁmqa%ﬁa
waluladninens®inm audiugimnssuiasinalulag¥innuiand nan1idenuinasaiauniuea
mﬂLLduc\INa’]ﬁ,ﬂiaE“J'Ut"?ﬂﬂ’]'ﬁl,ﬁﬁy%m Staphylococcus aureus (ATCC25923), Salmonella Typhimurium
(ATCC13311) waz Vibrio cholera (non 01, non 0139, DMST2873) lagila1 MIC 0.313, 0.500 taz 0.625
fiadnfudefiadans mudiu dmsunmslinsgivsiueyyadassnuinasaiadiquiiueyyadaszq
NINEsuInsgIL BHT tngansadnuviueaainununieiian 1Cs, = 35.26+2.08 lulasniuseiiadans Fation
NI1E5UIATEIU BHT (ICso = 463.70+34.20 pg/mL) Useanad 13.15 1 wenaniiffmuinansasaumuea
MnuAursTieuduty 50 pg/mL fgvissudinmsaigrenvaduniwenuaruzdcenadiin 78.08

waz 80.75 Wasidus suday
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Abstract
The purposes of this research were to investigate antibacterial activity, antioxidant activity

and anti- cancer activities against human cell lines, KB oral cavity cancer and NCI-H187 small lung
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cancer of the methanolic extract of Caesalpinia sappan Linn. heartwood. The antibacterial activity
was examined by using agar well diffusion method. The antioxidant activity was determined using
DPPH radical scavenging assay. The anti-cancer activities against KB oral cavity cancer and NCI-H187
small lung cancer were analyzed by the Bio-resources Technology Unit (BTU), National Center for
Genetic Engineering and Biotechnology (BIOTEC). The research results were that the methanolic
extract of C. sappan heartwood exhibited strong antibacterial activities against Staphylococcus
aureus (ATCC25923), Salmonella Typhimurium (ATCC13311) and Vibrio cholera (non 01, non 0139,
DMST2873) with MIC values of 0.313, 0.500 and 0.625 mg/mL, respectively. For analyzing the
antioxidant activity, it was found that the methanolic extract was about 13.15 times higher
antioxidant activity (ICso=35.26+2.08 pug/mL) than that of BHT (butylated hydroxytoluene) standard
(ICso = 463.70+£34.20 pg/mL). Moreover, the methanolic extract at a concentration of 50 pg/ mL
exhibited anti-cancer activities against human cell lines, KB oral cavity cancer and NCI-H187 small

lung cancer with inhibition activities of 78.08 and 80.75 %, respectively.
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1. unin grvngladin Tuiaume Tuseg uild uaseulu ud

199 negluled Caesalpiniaecaea ide nszane Jesdulsaiin Jeadunisvaindees
Fned1ans 31 Caesalpinia sappan Linn. e n&nile (anticonvulsant) funisiinda (anti-
aley fie Sappan drudeiudedifesandis q acne) [2] drunisiinlsalian (gout) [3] Auns
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=~

2anNd 1Ly JoaAUsenauvoIaNswnuidy 99l gl [6] srvauTRkasAnenIngananid avinled
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L3R UILUATILTE methicillin-resistant S. aureus
(MRSA) G wu S. aureus aoWug 74 osoen
U¥uenau B-lactams wudnarsanaluniuea
neaflgnilunsdudinisiaTaues MRSA findn
ansatadamuea raslsvlesy wazi Tnganal
ddusanuesmsatarisfianunsadudininaty
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Ao 20-80 pg/mL [7] wenaniasatnaindieds
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Pseudomonas

S. aureus, Escherichia coli,

aeruginosa,  Bacillus  cereus, Klebsiella
pneumoniae, Proteus mirabilis, Salmonella
enterica enterica

subspecies serovar
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Bacillus subtilis, Lactobacillus plantarum e
ﬁqwﬁ‘fﬁ"mﬁ lawn Candida albicans, Crypto-
coccus albidus 1Jugiu [9]
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2. gUnsaluazasnIg
2.1 Fnsaieansanfey

ﬁﬂLLduNNmaULLﬁﬂug’TaUﬁqmmﬁ 42
oC wu 72 43l udrualidunseusieiades
un Faunuefiuauda 20 n§u Wiadavinazaiy
wnuea 200 mL dldatadaens osweandiian
(Soxhlet extractor) lngarafl gaumail 60-70 °C
i eliumusaszmeaduloudufnnisaiuniy
Hurveaman ansatngnludes q Wunaium
Uszanad 15 92l thansadalussmemniuea
aaﬂﬁ'wLﬂ%anﬁm&%ﬁﬂﬂ%%g‘iA (rotary
evaporator) Auldansataveuiiwieadn Liud
gaunndl 4 °C dwmsuldlunismaaessisly

n1sAuaes IS usna nd el
NN5ANA (% yield) AUINIINGAT % yield

v
°

+ UK

o

(w/w) = (mihansatametu () x 100) n
POIAURTIUALE (9)
2.2 ﬂ']i‘l/lﬂﬁE)Uq%én’]iﬁﬁuL%@LLUﬂﬁﬁEl

folsa

U1d158N ALUNIUDAIINLA UNIINA
naaeugnssuLuaTiFenelsa deuuafi3aunsy
uqn (Gram positive bacteria) la'wn Staphylo-
coccus aureus (ATCC25923) LaglhuATLIgwnIa
au (Gram negative bacteria) laun Escherichia
coli (ATCC25922), Salmonella Typhimurium
(ATCC13311) way Vibrio cholera (non 01, non
0139, DMST2873) n1snadauldis agar well
diffusion Taevwuafiisens 4 vila undoelu

911134187 nutrient broth Uui gaumg i 37 °C
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Wuan 16 $2lue udathandsuraueu T
wirfuA1uIAgIL McFarland 0.5 Wi olatldide
Uszana 1x 10° lwad/dadans

2.2.1 manadeugrsnssuduuaiise
nolyAn2835 agar well diffusion (AAKUa21N
38n15904 Parekh Uag Chanda) [13]

thifoustazaiin Usinms 500 Tulas
an9 (L) inaslue1m1s Mueller-Hinton agar
(MHA) 20 mL Airinunisaindeuds uagndlusns
thguftgumgivszanas 50-60 °C waulidniulae
ALV 9 wildanumizide (Petri dish) v
Tiusenidouds selifuudaneisluguaonde
el mndutivarewianestide
(Pasteur pipette) YWIALFUNIUAUENAT 6 aF
wing Adssindoudn U311194 (well) YuaImIg
w99 uay 6 man wdmeaasadiadie A
Wty 20 dadnsu/daddng (mg/mL) asluvgy
viauar 50 pL aglausunuansania 1.0 fadinduse
nau (mg/well) Ingldasujdrusuaundadu
AILUNTY 1 me/mL Way ofloxacin (5 ug/disc)
\Ju positive control @3 negative control 14
1 % DMSO mmfuﬁﬂlﬂﬂmﬁqmmﬁ 37 °C uu
16 F2las grunalaeinvuiaidurtugudnans
vimaslad iAnd useunauo i sade
(inhibition zone) niaetdudiadiuns naaeou 3
ada afsay 3 61 uazsenuuanadoiavade
(®) + drudsauuinsgiu (SD)

2.2.2 mammanuitutusigavesas
aﬁ’mﬁmmsa%gﬂﬁaﬂaﬁw (MIC) #8733 agar
well diffusion

nsmAIALLNTUAEAYDIENS
afauAuafianssadudinsasyvewuaiised

ldnaaouna838 agar well diffusion Taginans
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afprsniensuuulianududuanasndaay 2
win (serial two-fold dilution) neaansafinasly
viguitanzliuuevnauds nauaz 50 uL Tagldans
UTruzueufidadu anududu 1 me/mL 1Ju
positive control Lag 1 % DMSO Wu negative
control mm‘fmjﬂﬂﬁuﬁqquﬁ 37 °C U 16

FU9 NAFBU 3 ASI ATIAY 3 ¥ BIUAIAIY

v v o

Lﬁumumqmﬂuaamiaﬁ’mﬁmmsaé’uéy’nﬂﬁl,ﬁﬁm;uaﬂ
WUATILTE
2.3 ManadaUgNENsEUBYLaBaTEAY

75 DPPH radical scavenging assay

AMSVAADUMIEN1SAUDBNTIATUTDS
arsanmanunud1eldIs I neyya DPPH
(2,2-diphenyl-1-picryl hydrazyl) anLuasa1ns
VDY Sana ez [14]

LS ENAITANALUNIUDAIINLAU1SIAE
A3 ueUYadATENINTEIN BHT Tvllmnadudu
A o Mulpeldumusadudvhavate wuans
afnanuausiirududusiig q fu aduvaen
FDU1UARLNADA AIUNADAAITALANENINTFIY
Wuans BHT fiannududusing o fu Usuins 500
pL wauiva1sazany DPPH Anulduty 0.3 dad
Tuand (mM) U339 500 L Usdigaungil Tusies
fista WHuan 30 undl ﬁwmi’ﬂﬁhmi@jmﬂﬁuﬂﬁu
wasfinueandy 517 wiluwns (hm) Inenaaeu
3 adq adtay 3 91 udaFaMes gy
oyyadasvyesansainiianududusiag 9 910
dUNn19 % DPPH radical scavenging activity =
[(A-B)+ Al x 100 lag A Lﬂummi@mﬂﬁmmwaa

aaa

Ufsemuau (FeUsenaunigansnauagniiy
Areganadeu) waz B uAnN1sganiunasain
fhagramaaay NnTuleunssenInalasidud

miﬁmm«g;ﬂaﬁais (% DPPH radical scavenging
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activity) wazanududuvesansadin Wemen ICs,
(concentration of sample required to scavenge
50 % of DPPH radical) #38A1A 300 UY0 975
afndivinl¥ansouyadaszanas 50 %
2.4 MInaseUgVsEuaduzSwasUN
uaziwasuzITIanvaIuywd
daiegeansannainunuislunageu
andRn1saulwaduziSavealn (anti-cancer, KB
oral cavity cancer) waruziSeiven (anti-cancer,
NCI-H187-small cell lung cancer) ﬁlquacwuuﬁq
Arnssusazmalulagyannuiesnd d11neu
WauIneransuazaluladuisnd (amnes.)
Fan15nnaeuld3s resazurin microplate assay
(REMA) wad i ldnaaou o cell line vouaad
uzi5elunyud @1smuANNaaU (negative control)
Ao 1% DMSO kaza15AIUANNAUIN (positive
control) Aa ellipticine wag doxorubicine
2.5 Mmylnsgidayadleisnimneain
3Lﬂiwzﬁ%’a;ﬂaimamsmmLa?{ma%mﬁm

X) wagn1smaulesuunnsgiu (S.D.)

3. NAN1599Y

o

3.1 N1SENAENTANAR

v

a

ﬁ’]LLriur;mﬁr;huﬂﬁaUﬁqmmm 42 °C
w72 Falus suuisadn (U7 1a) wnadnse
iw3nswenitan Ingldumuealudvhazane e
a1y 15 $alus azldansadnduncendu (U7
1b) Wrluseineiuniueanen lagld rotary
evaporator Ll Usuraansana 170 Jadnfu
(mg)/ﬂfmﬂ’ﬂLLﬁwaaﬁméTaasm 1 n3u (g) w30An
W % yield (w/w) = 17 \Avansaianenu (crude
extract) figaumadl -20 °C auniragihluldlunis

neaosall
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Figure 1 (a) Caesalpinia sappan heartwood was dried in hot air oven at 42 °C for 72 hours. (b) The

methanolic extract of C. sappan was evaporated to dryness under vacuum using a rotary

evaporator.

Table 1 The antibacterial activity of the methanolic extract of Caesalpinia sappan Linn. heartwood

against the human pathogenic bacteria.

Samples

Zone of inhibition (mm)

S. aureus E. coli |S. Typhimurium | V. cholera

The methanolic extract of Caesalpinia

sappan L. heartwood (20 mg/mL)

21.00+£1.73 ND 18.00+1.24 15.67+0.58

Ampicillin (1 mg/mL) (positive control)

16.00+2.83 | 9.33+0.58 13.50+2.12 10.00+1.25

Ofloxacin (5 pg/disc) (positive control)

23.80+1.94 | 22.60+0.49 25.20£1.33 | 24.60+1.36

DMSO (negative control)

ND ND ND ND

Values are expressed as means +S5.D.; ND = not detected

s 4
Table 2 The minimum inhibition concentration 3.2 msmaaqusmiﬁ"mtﬁmmﬂﬁﬁa

(MIC) of the methanolic extract of falsA

Caesalpinia sappan Linn. heartwood

against pathogenic bacteria.

NUIATANRAINWAUNIEgNEIUTINIS
wSguesuuaiiise 3 vl wuaduwuaiiSounsy

UIN A S. aureus wWarkUATILSELNSUAU taWA S.

Typhimurium wag V. cholera U§ L2048 U3

(inhibition zone) Tvu1ALd UK 1A UL NAY

21.00+1.73, 18.00+1.24 wag 15.67+0.58 4 a7

Microorganisms MIC (mg/mL)
S. aureus 0.313
S. Typhimurium 0.500
V. cholera 0.625

LIRS AIUAINU WA LUNUNISEUGINIT195 QY8
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E. coli (51971 1) TngArmandudusiiganesans
afavianunsadudinmsialauesuniize (MIC) s
S. aureus, S. Typhimurium wag V. cholera @
0.313, 0.500 WAz 0.625 mg/mL AUAIGU (11519
2
3.3 manasauquENIIiusyLadasEiae

35 DPPH radical scavenging sssay

nan13AnwIUszansanlunienidn
oyxa DPPH vasansafaainunusafiaindae
LUNIUDA WUIIH AT ICs, = 35.2622.08 pg/mL
Usgansnmlunismdneyya DPPH vasfianIuAy
U BHT A1 ICyy =463.70+34.20 pg/mL 210
namsIseiiuandlifiuiansaamusanuiu
Wsiquisueyyadasgendn BHT 9 13.15 uh
(M54 3)

3.4 nsNAFUNE MIRUTadNZS 1T

Unuaziwasuziselan

nInAARUgVE IFuTaduzIE T 09
U1nuaruzi5sUenvesansantnlunIueaaInKAUANg
o8 negative control @® 1 % DMSO @au positive
control A9 ellipticine wag doxorubicine Taen1s
neseUddansatnfinrududy 50 pg/mL nanns
nngeukandlunsail 4

nsudananisvadaulyal % inhibition
activity laen1uunlin % inhibition activity Uae
171 50 % nunede ludqns druwadueise
(inactive) % inhibition activity 1101171 50 %
winefis fovsFumadusise (active)

m15797 4 wanslifiugnansadamma
wpaINLAuENaTiALY 50 pg/mL Slgsu
wasuziSsosinuaziwaauziseslonls (active)
Taadla1 % inhibition A® 78.08 Lag 80.75 A1y

anu

313

Table 3 The antioxidant activity of the
methanolic extract of Caesalpinia sappan L.
heartwood determined using DPPH radical

scavenging assay.

Samples ICs¢° (ug/mL)
The methanolic extract of
Caesalpinia sappan Linn. 35.26+2.08
heartwood
BHT 463.70+34.20

? Each value represents the mean +SD (n=9);
°BHT was used as standards for DPPH radical

scavenging.

4. J1salnan1sIveuazasy
naaINNITanAa AR nLAURlagld
wimusaldudvhavats wuinliusunuaisann
W 170 me/hmednusis 1 %4 (g) Anwdlu % vield
(w/w) flo 17 Tneansiiazanglidluaniveadadu
FvhazangBunigfiftgainifuansddnia
amﬁﬁﬁ%ﬁau%wqa asuszani eraiduans
Usznaufluedn (phenolic compound) e a
Wa1liueen (flavonoid) nsafluadn (phenolic
acid) Auednlamesiud (phenolic diterpene)
Hudu [5] Feansiananiinnuanunsalunisdiu
nsLasyvesuAiissLavA1usendindulan i
iwmummaﬂmiaaﬂqﬁ (active compound)
YOIATANALUNIUDAIINUAUNIIA 8T T ADANT
TAasu1 1N (column chromatography) way
lasurlnnsifvesivataussausras (high-
performance liquid chromatography, HPLC) GE
wudﬂ@’faﬁﬁ’wﬁzy f® brazilin, protosappanin A
ILey sappanone B Tngianizeg1363a1s brazilin

Jauifaukuafiselan dusunisneasvautn
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N13AUBULADATEYREIS brazilin luasaninaes
1¢An 1C., = 8.8 LM fatiuans brazilin Seiidnean
a9 anunsounldiduansdveuyadase waxdl
F18UNAINTOAIUNISIAAGL (anti-acne agent)
o8 [2]

AT ldnadevandAnisiuuuaiise
nolsa 4 wila LUATILSIWNTNUIN AB S. aureus
(ATCC25923) uaghuafitsounsuay lawn £ coli
(ATCC25922), S. Typhimurium (ATCC13311) wag
V. cholera (non 01, non 0139, DMST2873) Wuin
A15aAUNIUAINLALE T At udy 20
me/mL ausadudinmsadyivlnvesuuaiise
nelsn S. aureus Afian yhlAnUIINSUS IR
21.00%1.73 fiadtuns 9998911 A S. Typhimu-
fum waz V. cholera vnliiAnusnadud wunn
18.00%1.24 wag 15.6740.58 Hadluns ANEI9U
wililanunsadudsnsiasyvesuuniiie £ coli
W eFeuiiouiuansufdaug ampicillin (1
mg/mL) wag ofloxacin (5 pg/disc) Wu11a17

a

UfTueiia 2 vila anansadudainisasaiulaves

wuaiSenelsans 4 3a (osannidueiainde
wuAfiSeioongns 3191913 @nansavanet
WUATILSELNTUUINLAZLATUAY NANISNAROUENS
afAunIueasInLA U1 eInSA N1 B
aenndastunimaaeunnidunuaiiieludld
E. coli foansannaini1a danuitansadanslal
mmmé’uégamﬁw%‘zyﬁumL%yaﬂf (8] mLW;ﬁLﬂu
WuileradumsizuuaiiSounsuau Wy £ coli,

Klebsiella pneumoniae $InTANUNUNIURDAT

a

anmanig Lﬁmmﬂﬁﬂﬁa%fmmﬂsga (capsule) %
yunann Stulefutnaquniiaeadly vilvansare
anulnslianunsoruuadganietuluiuiivnagu
fAuenueirgneluwad vinluuafisednsd
nssqiule Seililidiinslaseunquildas
arfn [16,17) nan1533ed wansliiiudnansade
wvueadnuareignilunsdiunuaiie S
aureus, S. Typhimurium wag V. cholera laf R
denndeiunIsnaaeunin1sAtuuuAiS e e
ansarinreoite MRSA ﬁQﬂiﬂ human mucosal

fibroblast (HMF) lagnuinasannainaaslsvasy

Table 4 The anticancer activities against human cell lines, KB oral cavity cancer and NCI-H187 small

lung cancer of the methanolic extract of Caesalpinia sappan Linn. heartwood.

KB-oral cavity cancer NCI-H187-small cell lung cancer
Samples
IC5, | % inhibition | Activity | 1Cs, | % inhibition | Activity
The methanolic extract of
Caesalpinia sappan Linn. - 78.08 active - 80.75 active
heartwood
Ellipticine® 0.553 active | 1.390 - active
Doxorubicine® 0.222 active | 0.073 - active
1 % DMSO® - 0 inactive | - 0 inactive

? Ellipticine and Doxorubicine as positive control; ®1 % DMSO as negative control.
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Jwuea uavvueadnwENTRfUTD MRSA
19 wavansanaumueadsiuwuaiiselaaninans
afndvusauazeaslswedy [7] Snvidamuingns
afnaniioliingld 70 % e fudinisadey
YouUALSY Shigella flexneri, V. Cholerae, V.
parahaemolyticus Wag S. Aureus 161 [18]
dnsihansanaumueaainisnannse
AINAINUA LA 1Y auLantgu AaolsHosy
lfiaevdvn J1uea wavtn antunhansadn
Tunaaounstiudinsiasyuesuniisenelsaly
uywd 21 vila nudansadaleficosdnadqns

o
LYY =

gUEIwUAILIY Streptococcus, Staphylococcus,

Eschelichea, Pseudomonase, Salmonella,
Klebsiella wag Enterobacter 1A 1 MIC = 0.2
mg/mL wagnisiansanaefiassdinaainadiely
wenliu3avslag 'H-NMR, “C-NMR uag MS wui
ansfdussdusenauddey fe brazilin [19] @13
annnEegsivsglevudnualeeds 1wy asanie
wvueaiignsdunisiinga (anti-acne activity)
[1] @158 m 50 % LonusaaInwueIe day
aunsadudenisial yuenuaiiise Propioni-
bacterium acnes wWag@1N1TAA1UBUN AT AT
(antioxidant activity) uaﬂ%ﬂﬂﬁé’ﬂﬁﬁﬂaﬂﬁuﬁﬂaﬁi
afmwmueaanuAudigrsiumssniauluny
(rat) Hi I iAnn1s8nauaInn1sinms13diu
(carrageenin) ¥u19 10 nSustothmdng 1 Alandu
[20] wasiianududunesansaaud 10 pg/ml i
Qvisueneviaemden aorta YeseIRNYY [21]
Badami kazAdg [11] ﬁﬂmmsﬁma%a
Saszvesansannanuniunsfiatadiedvhazae
YUARI 9 WUAIAITANALNNIUDAAINITOANIYN

a

auyadaseAnian AANututuYeansaianyinli

a

a15euyadaTzanas 50 % (ICs,) Ae 1.44+0.12

315

pg/mL @A ICs, VDIAITAAALNNIUDAAINLAY

a

N19UDIN15I

o

piidiAn 35.26+2.08ug/mL wansld
Windausgdngamanuaiunsalunisdiueuya
Saszimauiu ureAn ICy 019819y Wt 819
\Hesanvilaaneiitug anmuandoulunisugn
Bn1sainans qama’[,umilﬁmﬁ'm FrafiAv
feeneity Wudu [11]
uenniansataanuiuredafigniduds
A154An malondialdehyde (MDA) Ssansiinuléily
sssumpuazduansiedulumsiduasnenside
(carcinogen) kaga13nen1snNaleRug (mutagen)
[22] wazdanuinansatnainuiuliafiadad e
¥hazans 3 ¥iia fo Wvuea wWvuea : 11 (1: 1)
Wavn @unsadusenisiiusiuaues human
HT-1080 fibrosarcoma cell laglian ECy, = 15.8,
13.8 @y 17.8 yg/mL a1ua1au [23] d1uTu
mAseinuhasataumusasnuiureiieg
Wty 50 pg/mL figuisiusadueSeosnn (kB
oral cavity cancer) uagiwaaugi3slon (NCI-H187
small lung cancer) Fadu cell tine ‘anqwﬁ
(human cell line) AreLuLAeIiU Tnadin %
inhibition A 78.08 way 80.75 ANNARU
wan53seduanslmiuindaduanlned
ffnennge asannanuiuleiidnentnvaney
Uszns wu Squslunisiudauaiisedelse ns
FupULADATE WagN13AULL5IeY human cell
line ﬁdﬁuﬁ’ﬁﬂﬁlﬂmﬂLLﬁuI&J’]ﬁﬂgﬂﬁ’]ﬂ,ﬂUiSQﬂmﬂli’f
Uszlosidluniunig 9 laun Tolunisvesiunag

Fnwilsadnide Tyiduersnulsaunueufdue
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