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Antimicrobial Activities of Ogmntza ficus-indica var. saboten Makino Methanol Extract. Hae-Nam Kim',
Do-Hoon Kwon, Hae- Yun Kim* and Hong-Ki Jun®™. Division of Biological Sciences, Pusan Nattonal University,
Busan 609-735, Korea, Department of Beauty Care, Masan College, Masan 630-729, Korea, ’MICROBIOTECH
CO., LTD. 30 Jangjeon-dong, Geumjeong-gu, Busan 609-735, Korea — The Opuntia ficus-indica var. saboten
Makino (Cactus) is a tropical or subtropical plant, which is cultivated or grows naturally in Jeju island.
It has been widely used as folk medicine for burned wound, edema and indigestion. In addition, its
extract has been claimed to have several biological activities including anti-inflammation in oriental
medicine. In this study, we examined the antimicrobial activities of the methanol extract of Opuntia
ficus-indica var. saboten Makino. The extract showed a broad spectrum of antimicrobial activity against
pathogenic bacteria, including antibiotics resistant bacteria (MRSA, R-P. geruginosa, VRE) and Propioni-
bacterium acnes, yeast, and fungi. The extract retained the activity after heat treatment for 15 min at
100T and 121°C and after extended storage, up to 10 weeks storage period at 4T and 257, also stably
retained its activity. It showed a better inhibitoring effect to the growth of E. coli than sodium benzoate
did it at the same concentration. Addition of various salts or metal ions did not affect on its antimicrobial
activity. Therefore, the antimicrobial characteristics of the extract can be applicable as a natural preser-
vative and an antimicrobial agent for bacterial disease.

Key words — Opuntia ficus-indica var. saboten Makino (Cactus), Antimicrobial activity, Methanol extract,

Antibiotics resistant bacteria
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Table 1. Microorganisms and media used for antimicrobial activity assay

Microorganisms

Remark Media

Staphylococcus aureus KCTC 1621

Gram positive bacteria TS'

Resistant : methicillin, penicillin, oxacillin, erythromycin,

MRSA (Methicillin-resistant clindamycin, cephalothin, sul-cefoperzone, 18!
Staphylococcus aureus) ampicillin, ciprofloxacin, cefotaxime

Sensitive : vancomycin
Pseudomonas aeruginosa KCTC 1636 Gram negative bacteria TS'

Resistant : ampicillin, piperacillin, ampicillin/sulbactam,
piperacillin/ tazobactam, ticarcil/clavulanic acid,

R-P. aeruginosa
(Resistant Pseudomonas aeruginosa)

cephalothin, ceftriaxone, ceftazidime, cefepime,

. . . . . ‘e 1
imipenem, meropenem, amikacin, isepamicin, TS
gentamicin, tobramycin, ciprofloxacin,

trimethoprim-sulfa, levofloxacin

Intermediate :
Enterococcus faecium KCTC 3095

aztreonam

Gram negative bacteria BHI

Resistant : ampicillin, ampicillin/sullbactam, cefazolin,
gentamicin, ciprofloxacin, trimethoprin-sulfa,

VRE (Vancomycin-resistant
Enterococcus faecium)

penicillin G, oxacillin, erythromycin, clindamycin,
vancomycin, levofloxacin, sul-cefaperazone,

telcoplanin, gentamicin-500
Sensitive : tetracycline

Vibrio parahaemolyticus
Vibrio vulnificus

Gram negative bacteria
Gram negative bacteria

LB+2% NaCl
LB+2% NaCl

Escherichia coli KCTC 1039 Gram negative bacteria LB
Escherichia coli O-157 Gram negative bacteria LB
Escherichia coli O-157 H(-) Gram negative bacteria LB
Salmonella enteritidis ATCC 13076 Gram negative bacteria LB
Salmonella typhimurium KCTC 1925 Gram negative bacteria LB
Shigella sonnei ATCC 9290 Gram negative bacteria LB
Shigella dysenterize ATCC 9752 Gram negative bacteria LB
Streptococcus mutans KCTC 3065 Gram positive bacteria, Tooth-decaying bacteria, Anaerobe BHI
Streptococcus mutans HS-6 (a) Gram positive bacteria, Tooth-decaying bacteria, Anaerobe BHI®
Streptococcus mutans BHT (b) Gram positive bacteria, Tooth-decaying bacteria, Anaerobe BHI?
Streptococcus mutans GS-5 (c) Gram positive bacteria, Tooth-decaying bacteria, Anaerobe BHI?
Propionibacterium acnes KCTC 3326 Gram negative bacteria, Acne-causing bacteria GAM
Saccharomyces delburuekii IFO 0285 Yeast YPD
Aspergillus niger ATCC 8642 Fungi PDB’

'TS, Tryptic Soy; “BHI, Brain Heart Infusion; *PDB, Potato Dextrose Broth.

AESFHT. 29 AF T2 E coli KCTC 10398 Hujj kst
% 7+ QAR 10 mio] EupaAR 22 100 wet 7}z
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OD 6609 4e] FREES ZAslo ualgloh

9 N7IZ S0k ThsAel Atk H2 AHIHQY BAIZ U]
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Table 2, Fig. 104 H& whoh 740 Staphylococcus aureus KCTC
1621, Pseudomonas aeruginosa KCTC 1636, Enterococcus faecium
KCTC 30950 A % it ofy2} o] FFE oA WA g5
MRSA (Methicillin-resistant Staphylococcus aureus), R-P. aeru-
ginosa (Resistant Pseudomonas aeruginosa), VRE (Vancomycin-
resistant Enterococcus faecium) ST da&Ao| &8
Ut ol dUAE o2 dste] B2 BAV} Hx
Ae FANETY Fale ¢ 5 U FAAHY FHE A
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Fig. 1. Antimicrobial activity of cactus extract against antibiotics resistant bacteria. A, Methicillin-resistant Staphylococcus aureus; B,
Resistant-Pseudomonas aeruginosa; C, Vancomycin-resistant Enferococcus faecium.

Table 2. Antimicrobial activity of cactus extract to antibiotics
resistant bacteria

Table 3. Antimicrobial activity of cactus extract to food inter-
mediation bacteria

Microorganisms Antimicrobial
activity
Staphylococcus aureus KCTC 1621 +++
Methicillin-resistant Staphylococcus aureus 4t
Pseudomonas aeruginosa KCTC 1636 +++
Resistant Pseudomonas aeruginosa ++
Enterococcus faecium KCTC 3095 +4+
Vancomycin-resistant Enferococcus faecium +++

+++, highly sensitive; ++, moderately sensitive; +, sensitive.
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Microorganisms Anﬁmigrobial
activity*
Vibrio parahaemolyticus ++
Vibrio vulnificus ++
Escherichia coli KCTC 1039 ++
Escherichia coli O-157 ++
Escherichia coli O-157 H(-) ++
Salmonella enteritidis ATCC 13076 ++
Salmonella typhimurium KCTC 1925 ++
Shigella sonnei ATCC 9290 ++

+++, highly sensitive; ++, moderately sensitive; +, sensitive.

Table 4. Antimicrobial activity of cactus extract to tooth-decaying

bacteria
Mi . Antimicrobial

icroorganisms e

activity
Streptococcus mutans KCTC 3065 ++
Streptococcus mutans HS-6 (a) +
Streptococcus mutans BHT (b) ++
Streptococcus mutans GS-5 (c) ++

+++, highly sensitive; ++, moderately sensitive; +, sensitive.
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Table 5. Antimicrobial activity of cactus extract to skin disease-
causing bacteria

Microorganisms Antimicrobial
8 activity*
Propionibacterium acnes KCTC 3326 e+
+4++

Streptococcus mutans GS-5 (c)

+++, highly sensitive; ++, moderately sensitive; +, sensitive.

Table 6. Antimicrobial activity of cactus extract to yeast and

fungi
Microorganisms Antimicrobial
& activity*
Saccharomyces delburuekii IFO (285 ++
++

Aspergillus niger ATCC 8642

+++, highly sensitive; ++, moderately sensitive; +, sensitive.
ghly
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Table 7. Antimicrobial activity of cactus extract after heat treatment

Inhibitory zone (mm)

Microorganisms no heat 1007, 121¢C,

treatment 15 min 15 min

Staphylococcus aureus KCTC 1621 18.0£2.0 18.0+3.0 18.0£3.0
Methicillin-resistant Staphylococcus aureus 16.0£1.0 15.0£2.0 16.5£1.0
Pseudomonas aeruginosa KCTC 1636 18.0£3.0 18.0+2.0 17.0£2.0
Resistant Pseudomonas aeruginosa 16.0£2.0 15.0:1.0 15.0£3.0
Enterococcus faecium KCTC 3095 18.5+1.0 18.0£3.0 18.5+2.0
Vancomycin-resistant Enterococcus faecium 17.0£3.0 17.0£3.0 16.5£2.0
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Fig. 2. Effect of storage time at 4C and 25T on antimicrobial activities of cactus extract.
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1 —7— 0 3% Cactus extraci - 8r —@— Control
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0 3 8 9 12 15 18 21 24 [\ 3 6 9 12 15 18 21 24
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Fig. 3. Effect of various concentrations of cactus extract (A) and sodium benzoate (B) on the growth of E. coli KCTC 1039.
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Table 8. Influence of various salts and metal ions on the antimicrobial activity of cactus exiract on the growth of E. coli KCTC 103§

Cell growth (OD 660)

Salts and metal ions

0 hr 6 hr 12 hr

None (Control) 1.23:0.01 1.48+0.02 1.78+0.01

1% Cactus extract 1.25+0.03 0.29+0.02 0.32+0.03

1% Cactus extract + 100 mM KCI 1.2620.02 1.31+0.02 1.3520.03

1% Cactus extract + 100 mM NaCl 1.24+0.01 1.30£0.02 1.3320.01

1% Cactus extract + 100 mM NH,Cl 1.26+0.03 1.29+0.03 1.36+0.02

1% Cactus extract + 20 mM CaCl 1.26+0.02 1.31+0.01 1.37+0.03

1% Cactus extract + 15 mM MnClL 1.25£0.01 1.30+0.02 1.36+0.01

1% Cactus extract + 30 mM MgCl 1.24£0.03 1.32:0.03 1.37+0.02
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