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Antimicrobial Effects of Tea Tree (Melaleuca alternifolia) Extracts
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aureus, Klebsiella pneumoniae, Escherichia coli, Salmonella typhimurium, Pseudomonas aeruginosa,
Vibrio parahaemolyticus)S HATO2 AHA|5t 0, ﬁJCrI- g4 AZo)| gutd o g AMREE disc diffusion< ©]
85lo] 2259 I AL oIttt FFEA BZL E51Y ethyl acetate £EFEET} methanol £IF=ZE
oA V. parahemolyticus®}, S. aureus°l ‘:Hﬁ g 1_%}*32 glstAct. 3, FHdg 42 JEiddE V.
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Abstract Melaleuca alternifolia contains terpineol-4, cineol, sesquiterpenes etc., and has a germicidal
effect and skin moisturizing effect. It also has the characteristics of relieving acne inflammation, treating
dandruff, relieving pain, and relieving depression. In this study, an antimicrobial substance extracted
from tea tree using an organic solvent (methanol, dichloromethane, ethyl acetate) and hydrothermal
extraction method. And confirmed the antimicrobial activity of each extract. In order to verify the
antimicrobial activity, nine pathogenic bacteria (Bacillus cereus, Bacillus subtilis, Listeria monocytogenes,
Enterococcus faecalis, Staphylococcus aureus, Klebsiella pneumoniae, FEscherichia coli, Salmonella
typhimurium, Pseudomonas aeruginosa and Vibrio parahaemolyticus) were used. The antimicrobial
activity of each extracts were confirmed by the commonly used disc diffusion method. The results
showed that the fraction extracts of ethyl acetate and methanol had antimicrobial effects against V.
parahaemolyticus and 8. aureus. Using these results, we confirmed the antimicrobial activity of each
fraction extracts and hot water extracts against V. parahaemolyticus. After the treat of samples, we
confirmed at over 99.9 % of antimicrobial activity. In case of antifungal activities, we confirmed of
preservation effect during over 45 hours. Based on the results of this research, further studies will be

conducted to confirm the possibility of development as a new antimicrobial agent.
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Fig. 1. The procedure for each extraction from
Melaleuca alternifolia.
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pneumoniae KCCM 11418, Fscherichia coli
KCTC 1116, Salmonella typhimurium KCCM
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Vibrio parahaemolyticus KCCM 11965)2 $H=u|Aj
EREZAME oA EF Ho} ARE-5ITt.
]ﬂE{ﬂ Zz‘:’_,] oLJ—uJ-O] i]—kLQ_ Z-_Z‘] o]—7]
B0 BHo|

fl5to] 3
(Aspergillus niger KCCM 11239,
Chaetomium globosum KCCM 31212, Penicillium

pinophilum KCCM 60085)% S| JEREAE
A EeF dhol A8ttt

vAEE o5 Wi 24 (Table 1)
% NB (Nutrient broth) #iZ]]
7 C, 150 rpm 2004 24A17E AufF
to] #5E 6.4x10° CFU/mL7t H&
] AR5t

£ PDA (Potato Dextrose Agar)

Apu o] % Aol g3t

=
O

o3 Sl 7

Table 1. Growth conditions of pathogenic bacteria

Strain Conditions
B. cereus KCCM 11204 NA, 30T
B. subtilis KCCM 11779 NA, 30T
E. faecalis KCCM 12448 BHI Agar, 37C
8. aureus KCCM 11593 NA, 37T
K. pneumoniae KCCM 11418 NA, 37T
E. coli KCTC 1116 NA, 37C
S. typhimurium KCCM 40253 IFO Medium, 30T
P. aeruginosa KCCM 11266 NA, 37C

V. parahaemolyticus KCCM 11965 NA+3% NaCl, 37C
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Fig. 2. The antimicrobial activities of M. alternifolia
extracts. C; DMSO control, D; dichloromethane
extract, E; ethyl acetate extract, H; water layer

Fig. 3. The antimicrobial activities of M. alternifolia
extracts. B; MeOH control, 1; 99 % MeOH
extract, 2; 70 % MeOH extract
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Fig. 4. The antimicrobial activities of M. alternifolia
extracts. B; DMSO control, 1; MeOH™-
DMSO*, 2; MeOH™'-H,0%, 3; Hot water
extract
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basil, clove, garlic, horseradish, marjoram, oregano,
rosemary, thyme©| A4 o] ax7} 2L BQls}
St 2 AT A, GE2E AL BE FE0A
99.9% olde] YL Blakct (Table 2). YA
AYHoNA= MeOHY| 5=} REFEE] w) 49
1}017} ERIFNCY V. parahaemolyticusirS i
oz stof &4 J=E gl 23 10 mg/mL &=
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99.9 % oldel &/ge] HerdS sttt

3.3 M. alternifolia
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o+ (Fig. 5).

(1) (2) (3)

&
R ‘Q_ /
B {’\ o A o~ S
ea o AR |
g : £ A S
D . e ‘ /
\ |
I
i \\. \./
E W/ AL
| \ ::'v
_4 A |

Fig. 5. The antifungal activities of M. alternifolia
extracts against A. niger. A; 24hr, B; 45hr, C;
70hr, D; 95hr, E; 145hr, (1); Control, (2); 70
% MeOH extract, (3); 99 % MeOH extract, (4);
MeOH®™-DMSO®, (5); Hot water extract

C. globosumPl 93t &go] A7= Fig. 63} 2t}
tfxato] 49 vl 45417 E disES4]o] ERIE,
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Fig. 6. The antifungal activities of M. alternifolia
extracts against C. globosum. A; 24hr, B;
45hr, C; 70hr, D; 95hr, E; 145hr, (1); Control,
(2); 70 % MeOH extract, (3); 99 % MeOH
extract, (4); MeOH™-DMSO®, (5); Hot water
extract

QA= =11

P. pinophilum 455 233 EFFEE0]A] Hj
FT 45AHEE HiggA]o] ERIEOY, A A
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Alo] AZtE= AE gl (Fig. 7).
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Fig. 7. The antifungal activities of M.
extracts against P. pinophilum. A; 24hr, B;
45hr, C; 70hr, D; 95hr, E; 145hr, (1); Control,
(2); 70 % MeOH extract, (3); 99 % MeOH
extract, (4); MeOH™-DMSO%, (5); Hot water
extract
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Table 2. Antimicrobial effects of M. alternifolia various extracts against V. parahaemolyticus.
Colony count (CFU/mL)
HC MC DC 99M 70M MD MDD MED MH HW
Rk TNTC TNTC TNTC 0 0 0 0 0 0 0
107" TNTC TNTC TNTC 0 0 0 0 0 0 0
10 TNTC TNTC TNTC 0 0 0 0 0 0 0
10° TNTC TNTC 7.95 x 107 0 0 0 0 0 0 0
10 TNTC TNTC 500 x 10 0 0 0 0 0 0 0
10° 1475 x 10 1395 x 10" 0 0 0 0 0 0 0 0
10° 1.150 x 10" 7.500 x 10° 0 0 0 0 0 0 0 0
107 2.000 x 10" 3.000 x 10" 0 0 0 0 0 0 0 0
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