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Antimicrobial activity of fraction mixture of ethanol extracts from
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This study was carried out to evaluate antimicrobial effects of
a mixture of resin fractionated ethanol extract of Eucalyptus
globulus, Yucca recurvifolia, and tea tree (Melaleuca alternifolia).
The plant fraction mixture showed low minimum inhibitory
concentration (0.24~3.32 mg/ml) against several bacteria and
yeast that usually used as the target skin microbes in a cosmetic
industry, and it was more effective than antibiotics, triclosan
and ampicillin. In a time-kill assay the plant fraction mixture
reduced more than 92% of microbial populations during 4 h,
and significantly increased leakage of nucleotides from all
microorganisms tested. Antimicrobial effect of the plant fraction
mixture was not affected by divalent cation (Mg2+ and Ca2+).
These results suggest that the fraction mixture of ethanol extracts
of E. globulus, Y. recurvifolia, and M. alternifolia may be utilized
as an efficient preservative in cosmetics to prevent contamination
by human skin microbes.
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(Zubair et al., 2013) 9 Alot 2} X+t 5 52 P2 HAE
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o7} ol 2 Q7 : & g el S S
U o7 Fol9] S 2AKH] 8l = w52 7N
422 10" CFU/MIZ B A3} 2253 331220.5,1,29}
4 MICZ 7F2F 100 mM 2] Mg™ (MgCly) 2} Ca®(CaCly) ol 4-3)
A|A H|5E T 96 wellof TSB #iA] 160 pl, =252 E3=

Korean Journal of Microbiology, Vol. 55, No. 1



48 - Leeetal
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AlE FEES| =889 FAXSsE

5F9] Xt ) RAA ol it AlE FEEY £ &
2 t2t0] BvHE Bl wskgith A2l = A
Al C. albicans ]| )3t triclosan 2] MIC+= 10 mg/ml, Z12] 3L
ampicillin®] MIC= B. subtilis, S. aureus, P. aeruginosa 2 E.
coliol thaf| Z+2}+0.312, 0.0002, 5.0} 0.156 mg/mlE LER ¢
CHTable 1). A& 3578 E¢=2 4559 o5 A+
]| 0.24~3.32 mg/ml ] MICE UEN =4, S. aureus©]| Tt
A} vhE Al QJstar s 9ol A AL} B wste] w2
St 8 7= YEF It Table 1). ©] A= Euphorbia hirta
o] Z2&50]| C. albicans°| H5}0] 25 mg/ml 2] MICE veld
Z(Jackson et al., 2009) 2 T} 9-<=3}, Aegopodium podagraria
019] ethanol =&5-9] B. subtilis®} S. aureus©l) WA 2+t
2.5 712]31 5.0 mg/ml 2] MICE- LERH 2 I(Stefanovic et al.,
2009) R} gupA o)At S Bacillus amyloliquefaciens Anb
7} A AYSH= 3AE-21 ¢l bacteriocin©] E. coli ATCC25922, S.
aureus ATCC25923 9| tfj3fj MIC7} 2+2} 1.25%} 5.00 mg/ml,
Z12]31 P. aeruginosa ATCC278539) &4 e ] &35t
A Ayed et al.,2015)2} H]wsto] B] S T4 F-2] w57} o
EANHAE 528 EFE0] Table 104 Hzo| o thefst
U] o] iR O S MICEES Wejo 2 4] o Ff
ol PR e A ek ek

Pereira $(2014)-& SL4HE A7} quercetin®} luteolin -2
iz slehEol ofsf /g vERd 4= 9lom, o] gk A=
S FARS] A s, e Y AR A Ees &
= lear Basglek 1712 79wl 2= flavonoids,

saponins 5-& ThF Easto] Arale} A S ek 4

rlo

Q1 O W(Zubair ef al., 2013), AF}F+= terpinen®} 1,8-cineole
A8 VSl ekt T3k QAT 8 Aol B RakE
yeld 4= qlokar B 1% QleK(Carson ef al., 2006).

Time kill assay
0| A 32 82N (10°~10° cell/ml) o]l 1 MIC =2 A&
FEEY EES A ske w wiF3AIF 4R R o C.
albicans=7Y7+ 63%2}92% 71 AFESF 2. W, B. subtilis= 7}t
7 83%2} 99% 2] APEE-2 LEFU QA TH(Fig. 1). S. aureus 2] 73
Q- v ok 2 A 7k} 3A)I R o] 242 98% 2} 99%, P. aeruginosa
= HiSF 1A o] 99% 2] APEE, 3AIXHAH B = 27 AL
& B, E coli®] 735 vieF A} 4A1 kR o] 212k
88%%}99% 0] APEE-S UEl o] 550 w5 A+t B
AlE FEEY =0l =2 P+ AE e SiTh 1 MIC
Fe O] A B3 = AFE ATE U QAR N B. subtilis
S} P. geruginosa®l thall A= Al FE5EE S3ERT 8t
7HERL O S, aureus R} E. coliol 3| A= AL} A= =
=28 TE0] AR APE ATE YER SITKFig. 1). A4
0| ot=0]l e MICT} 33 A of vl s} A& =&
o] 27| wfjzof FYAHT AL sere STt A
= Uebdlithar & = qlok o] 23t A k= Zou 5(2012)0] B
I3} actic acid bacteria”} A AFst bacteriocin ] nisin ) 2F-8-4]
=9 g2 AEQ] allyl isothiocyanate S Z}ZF TH=0 2 S.
aureus || A28} & o) 212} vl F AATE A BT TRA] S
7¥ohe e HRl AT v|aLsto] B S5l ie). EE rhefgt
aAIA| e} A e]&A] 22 9] sulfamethoxazole, protocatechuic
acid9} ellagic acid S-0] H[oF 4A)7F T = 10° cell/ml2] P.
aeruginosa w5 34 A7) 4] S5 AabE ot g4

ol 3}Fa =} g 4= Qlti(Jayaraman et al., 2010).
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Table 1. Minimum inhibitory concentration of antibiotics and plant fraction mixture against several human skin microbes

Target organisim

Antibiotics (MIC, mg/ml)

Plant fractioon mixture (MIC, mg/ml)

C. albican ATCC10231 Triclosan (10.0000) 3.3200
B. subtilis ATCC19659 Ampicillin (0.3120) 0.2700
S. aureus ATCC6538 Ampicillin (0.0002) 0.2400
P. aeruginosa KCTC2513 Ampicillin (5) 3.1600
E. coli ATCC8739 Ampicillin (0.1560) 2.1500
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Fig. 1. Growth of C. albicans ATCC10231 (A) B. subtilis ATCC19659 (B) S. aureus ATCC6538 (C) P. aeruginosa KCTC2513 (D) and E. coli ATCC8739
(E) in the presence of plant fraction mixture (Yucca, Eucalyptus, tea tree) and antibiotics (<, control; X, plant fraction mixture; A, triclosan or ampicillin).

C. albicans+10.003, B. subtilis~=0.0006, S. aureus~=0.001, P. A

ke
1o
2
o
oL
Jo

2] o] 7]ogtcK(Saharan ef al., 2013). o] & oF

aeruginosa=0.003, E. coli>=0.001& YER} gl o, = E n| ol2-o0] gFo 2 ZA 1 A o] A 8| AL MIC
A& w2 LB = &5 time kill assay of| 4] €F o] A] 7} 7H4~9 4= 9)tiHanckock et al., 1991). 7| 5 AR -2 A
Zro] Aol whetk 57 POPh Fd= UEr A eh(Fig. 2). o] 2 Sh= AlE FE5EE =2 MICEL| gt divalent salt®] <
= Gallesia integrifolia 25(200 pg/ml)-2 S. aureus©l #| S 2 ARSI W] B. subtiliso|) H|$EMIC7}Ca™ of] Q]3| 4] =
S wf AR dol| whet 2 L E = frEel SR 7¥et Z& Al &Jstale thE A g ol A GRS Al Rttt

YK Arunachalam ef al., 2010) & t}oFgt n| & Oﬂ chlorogenic (Table 2). Alhanout 5(2010)2] ¥1-of| A squalamine 2} colistin
acidE A 2|5} 9 S o] A2t w2 L & S-ETFo] vhy| 2 P. aeruginosa, E. coli®} S. aureus©| tjs}o] 2421 2~8 18]
A Q] oFAFS L ERH B al(Louet al., 2011)2} ?___!x] 3t om, 310.5~128 mg/L ] MICE LFehf ik 1L}t 10 mM 2] Mg™
oA 2 AE SE2EY iR dii o F Ade-S 5t 9} Ca®" ) Stol| MIC7} Z|tf 328l] 71810 0] 7} QFo] 20
2o 7 Aolstal Qg5 et O3t e O] Aali7}F LrebiTh I 2 ALY A E =

Y EFEE o)7F Fol o] EAsto A = A o T ] 7
0|7t Yol=2e| Het © MIC7} -2 |91 31, MIC7} 27138+ <90 = Alhanout 5

Aol MEEe Mg, Ca®', Na' AK' S v et e 22 (2010)2] bt F71Eo0] 2x] 97| wjito] S84 9] ot
o] ol &G 7HA L gl o] B a4 KE, AL RA LA HAo] $piha & 4 Qlrk
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Fig. 2. Nucleotide leakage of C. albicans ATCC10231 (A) B. subtilis ATCC19659 (B) S. aureus ATCC6538 (C) P. aeruginosa KCTC2513 (D) and E. coli
ATCC8739 (E) in the presence of plant fraction mixture (Yucca, Eucalyptus, tea tree) and antibiotics (<, control; A, plant fraction; X, triclosan or ampicillin).

Table 2. Effect of divalent cation on the antimicrobial activity of plant fraction mixture

MIC with cation (mg/ml)
Target organism Control MIC (mg/ml) o o
Ca Mg
C. albican ATCC10231 3.32 3.32 3.32
B. subtilis ATCC19659 0.27 0.54 0.27
S. aureus ATCC6538 0.24 0.24 0.24
P. aeruginosa KCTC2513 3.16 3.16 3.16
E. coli ATCC8739 2.15 2.15 2.15
H Q SH A4S e Qick Time kill assay ol A] A& &85 &
L= 4xR ool A& =] FHAIE 92% o1 A4
o] Qo A= SR EL, G710} AL ethanol 5 AAL BE 0 E F50) F28 L E =2 YT §E 47

o) A5 ol 5 28 59120 vl S B
e ofe] 22 s Aol ke A2 Ao 02432
mg/ml)E YEM 131 FAYA| triclosan ) ampicillin 2 o} $-

u 2383 2] A55H AlS

%‘K & ‘E
ou, g m}% 0|7} ofol2Mg” 7 Ca”)oll FFS
2 = Eucalyptus sp., Yucca sp., L tea tree 2
o

ethanol F&=2] #2128 EghEo] T3 AE 77 A
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