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Abstract Antimicrobial activity of an aqueous extract from
Caesalpinia sappan L. was investigated against skin flora such as
Escherichia coli, Staphylococcus aureus, Cutibacterium acnes,
and Malassezia furfur. The yield and polyphenol content of the
aqueous extract were 14.01+0.81% and 487.5+19.69 pg/mg-
extract, respectively. The minimum inhibitory concentration of the
aqueous extract against E. coli, S. aureus, C. acnes, and M. furfur
was 0.875, 1.750, 1.750, and 1.750 mg/mL, respectively. In disc
diffusion test, the aqueous extract of C. sappan L. increased the
clear zone in a dose-dependent manner. The aqueous extract
inhibited the microbial growth in a concentration-dependent manner.

Keywords Antimicrobial activity - Aqueous extract - Caesalpinia
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=5 §UH#R Propionibacterium acnes® T3A 0.5 mg/mL
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AT 25 WEE FEES E coli 2 S aureusdl U3
St A4S B3 vl AT MIC 2 ASA S gl o
25 ATH11-13]. £ AFoMs 25 AF 3 sPE A
oXe] FEEE Eo)7] A3l AES EFE FESl] MIC &
ek oLz} Frd wE ASAEE S, AN T
To} A7k mE 3F AgAEe] S vXE 9 ERIgt
S=2H Ak FEES
3] = Sl C acnesst HlE

i3t 7 THE ERIFge TN AE FE2E
g FHO= 3= g & ¢ AFE A
22X &8 JsdS HESA KT

As R P
ddA=

2R uUopte R trggA] FgAelM 1z 2T
S Y3k 200 mesh sieve® HE § AEE ARSISATH
Folin Al sodium carbonate, gallic acidE Sigma Aldrich
(St. Louis, MO, USA) AEF& AMEsIth 28442
Escherichia coli= S\A3L71914 2] & A3t ARSI,
BT Staphylococcus aureus ATCC 29213, Cutibacterium
acnes ATCC 69199} X%l Malassezia furfur ATCC 14521
2 American Type Culture Collection (Manassas, VA, USA)
oA EFEth wAE wigF wiAE2 BD bioscience
(Franklin Lakes, NJ, USA)S] A|FL AM-SI=H, E. coli ¥l
%2 Luria-Bertani broth/agarE:, S. aureus®}t C. acnes BN
tryptic soy broth/agarS, M. furfur Wi%- yeast mold broth/
agars AH&-3FATE.
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AE GFFEEY ZEElE e AR sva &
7 TE kg AES HREIE W, 5 FEE(64.1 pg/mg)
[20], ARAPERRE 2251069 pg/mg) [21], BAIE FZE(105.0
pg/mg) 22190 Bl w9 =2 Aoz et EeElE 3}
e tsl, A9, FutEElol, B3k oA % W 2d F
o] AEEe Uelie ZoE HAEITH23,24]. E2jsE 3}
e 5% gt G442 VIS AN AEAdol U= vt
glo} #AE skt 2 tijte = AAA Yrh25]. 53l
ZgHE I9HE 5 flavonoide $573F it &35 7R Q)
3, 2 g 7IFe 2 wHglold] Ay AR, dAAe g
2 @43t 9 dhEote] Y oA Fol ¢EA dth2e6).
- Azt agell tigh a5 d5FE=2] MICE Table 2
of JeRiSIth &5 E5FEEC] E colid] gk MICE 0.875
mg/mLOISIL, S aureus, C. acnes 2 M. furfurdl] t$+ MIC
E 175 mgmLelfith &% E5FFEL I ARy ofy
g ol gEeiME 5% g EH4E HAFAY. Lee9t
Min 2712 &5 HeE FE259 E coli®t S aureus| Wt

Table 1 Yield and polyphenol content of Caesalpinia sappan L. extract
Yield (%)
14.0+0.8"

"Data represented means and SD of triplicate measurements
DPolyphenol content was expressed as gallic acid equivalents (GAE)

polyphenol content® (ug GAE/mg-extract)
487.5+19.7Y
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Table 2 Minimum inhibitory concentration of Caesalpinia sappan L. extract
Minimum inhibitory concentration (mg/mL)
Sample
E. coli S. aureus C. acnes M. furfur
C. sappan extract 0.875 1.750 1.750 1.750
Table 3 Antimicrobial activities of Caesalpinia sappan L. extract against skin flora
Clear zone size" (mm)
Treatment agents
E. coli S. aureus C. acnes M. furfur
Control 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
4% 1,2-Hexanediol 13.00+0.57 12.00+0.47 11.00+0.57 10.67+0.57
0.438 mg/mL 8.00+0.00 9.00:£0.00 8.00+0.00 8.00+0.00
0.875 mg/mL 9.34+0.57 9.00£0.00 8.00+0.00 10.66+0.57
C. sappan extract 1.750 mg/mL 12.00+1.00 12.00+1.00 9.344+0.57 11.33+£0.57
3.500 mg/mL 15.34+0.57 15.34+0.57 13.33+0.57 15.66+0.57
7.000 mg/mL 18.00+0.82 17.66+0.47 17.66+0.47 19.33+0.57
DData represented means and SD of triplicate measurements
(A) 16 (B) 16
—&— 1,2-Hexanediol —e— 1,2-Hexanediol
—0— 0 mg/mL (control) —o— 0 mg/mL (control)
—¥— 0.055 mg/mL —w— 0.055 mg/mL
B 12 { —= 0.109 mg/mL % 12 4 —— 0109mgmL
S —=— 0.219 mg/mL 3 —=— 0.219 mg/mL
< —o— 0.438 mg/mL < —o— 0.438 mg/mL
- —&— 0.875 mg/mL A - —4— 0.875 mg/mL
E 0.8 | —o— 1750 mgimL g E B8 —o— 1.750 mg/mL
S s =
(=] (=]
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Ly 124 = 0.109 mg/mL oy 12 4 —& 0.109mgimL
o —w— 0.219mg/mL 8 —=— 0.219 mg/mL
< —o— 0.438 mg/mL < —O— 0.438 mg/mL
= —e&— 0.875mg/mL ) = —&— 0.875 mg/mL
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Fig. 1 Effect of concentrations of Caesalpinia sappan L. extract on growth inhibition against Escherichia coli (A), Staphylococcus aureus (B),
Cutibacterium acnes (C), and Malassezia furfur (D). 4% 1,2-hexanediol was used as a positive control. Data were means and SD of triplicate

measurements
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MICE Z}7} 3.125 2 1.563 mg/mLE ¥ 7&13[27],
28] &5 HWEs FE2E9 S aweusol U MICE 1.6
mg/mLE Bste] B el & o7t fIgith wEhA AE
< Hghgo] ofd ER FEdlx it A= & A
7] wiol| AEe] A FEEE Eo|] 3 EF FE©
v o7 AlgE

B B5FEEY E coli, S. aureus, C. acnes, M. furfur
of gk g+t EHE AT Ao R IIg AF= Table
30 JefiSleh &% I4FEES 3.5mgmly] sXoA E
coli, S. aureus, C. acnes 2 M. furfuro] tax 2+ 1534,
1534, 1333 B! 15.66 mm®] BEA18hS HoAFrh. T
Z70 2 AREE 1 2-hexanediol 4% (ww)e] F=oA E
coli, S. aureus, C. acnes 2 M. furfur®] taA 2+ 13.00,
12.00, 11.00 ¥ 10.67 mm2] LA &S HoAFUr) 48 &
TIFEES I, 2FFEE B Kol dis =
oj]EAoR o] AES AL, 3.5mgmL o] Frko|
Me xR 73 g G4 HAFS
Madhubala 5291 45 HgE FEE°] 5.0mgmlLe] =
oA S aureus?ll THE 15.0 mme] ASASES vehdtiy B
THAT[9], LeeSt Min [27]& 2 HlEke FZEo] 500
mg/mLe] F=oAAM E coli®t S. aureus®| W3l 2zt 13.0 &
26.0 mme] AgAee-S Yepdnkal Bagh v gloy B A
9] &E EFFEES E coli®t S aureus ¥R oY} o=F
& AFA C acnesSt ¥lw 2 J4A M furfroll tislix
E B RN e dir ES UERS o AITh
2E AFFEE] ujY Al wE e 3+ &9E I
gt AFE Fig. 19 YT 283348+ E coli, 1%
G S aureus®t C. acnes, A M. firfurs B5F F&
ES HUBHA o2 AUERTA Wl A7 o] FAsH
o] Z2o] VR, FET2 4% (wiw) 1,2-hexanediol
A7F Aol 24X7F B3F 9] S0l A dojuA] Tt
E. coli®] 735, &% EF5FEES 0875 mgmle] = ol
2 H7F Aelle A8 F28A] (AL, 2R 2 FEeA
= FroEFog F2o] JAEUKFig. 1A). S. aureus, C.
acnes B M. furfur?] 735, 2% S4FEES 1.750 mg/mLe]
FTE oo R U Alole A F2o] doluA] %,
Ho} W2 sRoMs TROEFH R #9] F2o] A=At
(Fig. 1B~D). &% EF5FEEL A3 aYM= E colig} S.
aureus Y oPUZ} C. acnes®t M. furfrdl] WlEIM = 53
FAA 2L 2= Ao= IRIFA) 7|ES Aol &
T ovge FEE dEe FE=2 100ppm o] Fkel
A S aureus®] T2 $AT] AAIBIIFL[18], 25 75%
EHe FEEE 100 ppme] F=NA S aureus®] 548 AT
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SI7IEA] AL A IRE tdeR s EF dE=Es
ARgo] TheRHl, A aE FEEE AT Tl v= 4
ollM= =40 fle ZB21es vt &5 dd A g B
< 395 R AF ATHE &8 F IS slelth
opdel AN axe] EeFE=S IR E coli,

S. aureus, C. acnes, M. furfurol| thalx] 43+ &g AL
HAFTh by &5 d55EEe vt AF oA of
Uzt F5dgte] o gsls HAoR st 2A AF
of &87tsde] =2 AR AlEHh

x =

A% (Caesalpinia sappan L) BFFEEY IRFAH
(Escherichia coli, Staphylococcus aureus, Cutibacterium acnes,
Malassezia furfur)*] 1St &<+ & ERISIATE &F EF
FEEY T} ZHds FHFS 44 14.012081%%
487.5£19.69 yg/mg-FEE = YEIRTH &% IFFEES] E
coli, S. aureus, C. acnes R M. furfur?] S2]ol Tt 1A
sF=e 22 0.875, 1.750, 1.750 2 1.750 mg/mLo]A}. Y
23 GrhHolA Ak GEFEE] ARl Hgste] 4S54
Fgo] ST A8 IFFEES o gl I
Aol ASE AT
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