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Abstract

This study analyzed the antibacterial activity of a Rubus coreanum (Bokbunja) ethanol extract, The antimicrobial activity was determined
by disc diffusion, minimum inhibitory concentration (MIC), and growth inhibition methods with seven kinds of bacteria related to foodborne
illness (Bacillus cereus, Escherichia coli, Escherichia coli O157:H7, Listeria monocytogenes, Pseudomonas aeruginosa, Staphylococcus aureus,
and Salmonella typhimurium). In the results, disc diffusions of the ethanol extract from R coreanum (9.8-17.5 mm at 4,000 ug/disc) clearly
showed the antimicrobial activity of the extract against all tested microorganisms. Rubus coreanum promoted an inhibitory effect as follows:
E coli O157:H7 > P, aeruginosa > L. monocytogenes > E, coli > S, aureus > B, cereus = S, typhimurium, In the MIC test, R coreanum
showed high antimicrobial effect against L, monocytogenes at 500 ppm. Moreover, the R coreanum ethanol extract showed strong growth
inhibition against microorganisms, similar to the MIC results, These results show that a R. coreanum ethanol extract has powerful

antimicrobial activity against all tested microorganisms, suggesting that R, coreanum will be useful as a potential natural preservative.
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Table 1, Microorganisms and culture medium used for antimicrobial

activity tests

Microorganisms Strain Medium

Gram positive

Bacillus cereus KCTC 1012 Nutrient broth
Listeria monocytogenes KCTC 3569 Tryptic soy broth
Staphylococcus aureus KCTC 1916 Nutrient broth

Gram negative

Escherichia coli KCTC 1682 Nutrient broth

Escherichia coli O157:H7 ATCC 43894 Nutrient broth
Pseudomonas aeruginosa KCTIC 1750 Nutrient broth
Salmonella typhimurium KCIC 2515 Nutrient broth
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Table 2, Disc diffusion of ethanol extracts from Rubus coreanum against target microorganisms

Concentration "
Clear zone (mm)

(ug/disc)
B cereus E coli E. coli O157H7 L monocytogenes P. aeruginosa S aureus S, yphimurium
500 6.040,0"7 75404% 9.040,0™ 6.0+0,0™ 97405 6.0+00™ 6.0+0.0™
1,000 6.8+02"™ 77405 132+13" 70£01% 103+05™ 6.0+0,0™ 6.0+0.0™
2,000 78402 8.0%0,0" 143177 12,0£0.1" 11.0+08" 83+05" 9.0%0.0%
3,000 88+02" 97+09™" 16705 135+01™" 1.8+02% 97+05™ 95+07""
4,000 98+0.2" 11,0422 17.5+0.4™ 15.0+0.1% 150+2.8"™ 103+0.9™ 98+04™

Y Clear zone on plate (disc size: 6.0 mm)
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Figure 1, Clear zone of the ethanol extract from Rubus
coreanum against £, coli O157:H7 and P. aeruginosa,

(@ 500 pg/disc, @ 1,000 pg/disc, B 2,000 pg/disc, @: 3,000 #g/disc,
(®: 4,000 pg/disc)
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Table 3. Minimum inhibitory concentration (MIC) against target

microorganisms of the ethanol extracts from Rubus coreanum

Growth at various extract

Microorganism concentration” MIC

500 1000 2000 4000 \PP™

Bacillus cereus ++) + - - 2,000
Escherichia coli ++ + - - 2,000
Escherichia coli O157:H7 ++ + - - 2,000
Listeria monocytogenes + - - - 1,000
Pseudomonas aeruginosa — ++ ++ + - 4,000
Staphylococcus aureus ++ ++ + - 4,000
Salmonella typhimurium ++ ++ + + >4,000

) .
extract concentration: ppm

2 P . .

"++: Growth, + Inhibition of microorganism, -1 No growth
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Figure 2, Effect of the ethanol extract from Rubus coreanum on growth inhibition of microorganisms during 24 hr incubation,
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Table 4, Total polyphenol content and total flavonoid content of

the ethanol extract of Rubus coreanum

Total polyphenol content” Total flavonoid contentz)
(mg/q) (mg/q)

136.27+8.69” 105.88+0.88

" Total polyphenol content was based on gallic acid as a standard.
?Total flavonoid content was based on quercetin as a standard.
¥ Data were expressed as mean®SD of triplicate determinations,

v, 2% U ZE

A & 245 B8] flste] BEA oghE FEE
S o] &3t 7E9 AFHEA HAEB cereus, E coli, E
coli O157:H7, L. monocytogenes, P. aeruginosa, S, aureus, S.
typhimurivm)l| gk BEAN ST HaAs s 2 A5
= B9 dogds AN O A% FEE9 w2t
VS Fol TRINL, BEA due 23RS
4,000 pg/discollX E coli O157:H7 > P aeruginosa > L,
monocytogenes > E. coli > S, aureus > B, cereus 2> S,
yphimurivm 22 & A5ANES JepSith B84} of
B FZE0 MIC ZE2 1,000~4,000 ppme] M2 Vet
L monocytogenesd| el 7FE e FE<l 1,000 ppme
MICE YeRgler], B5Asi= =3 1,000 ppme] FEolA
L monocytogenes®l| Wg B o] YehA| kokrh &
B e FEE2 47 vdEY] FRd we A
Aol Ao, Gram(H)TH Gram()Te] FFol #ARlo]

ol ek @t &S el Eia e FEE
of A FHaARAY ThsdS BTt

V. @Al =

2 APE BEUSmEARAE Age] ofske] o]zl
How, old] A=,

2%

re

Hj718E 2000, $ke] OREANE, WAL A& pp 127-129

Bauer AW, Kitby WMM, Sherris JC, Turck M. 1966, Antibiotic
susceptibility testing by a standardized single disk method, Am J
Clin Pathol 45:493-496

Beuchat IR, Golden DA. 1989, Antimicrobials occurring naturally in
foods, Food Technol 43(1):134-142

Bunzel M, Ralph J, Martia JM, Hatfield RD, Steinhart H, 2001,
Diferulates as structural components in soluble and insoluble
cereal dietary fiber, J Sci Food Agric 81:653~660

Cho EJ, Yang MO, Hwang CH, Kim WJ, Kim MJ], Lee MK, 2000,
Quality characteristics of Sulfidduk added with Rubus coreanum
Miquel during storage. J FEast Asian Soc Dietary Life
16(4):458-467

Cho GS, Kim HY. 2003, Screening of antimicrobial activity from
Castanea  crenata  Sieb, et Zucc, leaves and flowers, 1I.
Screening of antimicrobial activities, ] Korean Soc Agric Chem
Biotechnol 46(3):262-267

Chung HY, Jung DH, Park YJ. 2000, The screening and pattern
comparison of organic acids in 3 kinds of medicinal herbal
extracts, Korean ] Food Sci Technol 32(5):997-1001

Cursino L, Chartone-Souza E, Nascimento AMA, 2005. Synergic
interaction  between ascorbic acid and antibiotics against
Pseudomonas aeruginosa, Braz Arch Biol Technol 48(3):379-384

Dabidson PM, Parish ME. 1989. Methods for testing the efficacy of
food antimicrobials, Food Technol 43:148-155

Demircia F, Guvenb K, Demircia B, Dadandic MY, Basera KHC,
2008, Antibacterial activity of two Phlomis essential oils against
food pathogens, Food Control 19(12):1159-1164

Doh ES. 2010, Antibacterial activity of medicinal plant extracts to S
aureus KCCM12256 and 'V, parahaemolyticus KCCM11965, ] East
Asian Soc Dietary Life 20(6):831-887

Han SH, Woo NRY, Lee SD, Kang MH. 2006, Antioxidative and
antibacterial activities of endemic plants extracts in Korea,
Korean ] Medicinal Crop Sci 14(1):49-55

Jang JS, Lee HJ, Oh BY, Lee JM, Go JM, Kim YH. 2007. Inactivation
of  Escherichia  coli  O157:H7,
monocytogenes by organic acid, Kor ] Env Hith 33(5):403-407

Jeon TW, Cho YS, Lee SH, Cho SM, Cho HM, Chang KS, Park HJ.
2005. Studies on the biological activities and physicochemical

Salmonella  and  Listeria

characteristics of pigments extracted from Korean purple-fleshed
potato, Korean J Food Sci Technol 37(2):247-254
Jeon YH, Choi SW, Kim MR, 2009. Antimutagenic and cytotoxic

activity of ethanol and water extracts from Rubus coreanum,



Korean J Food Cookery Sci 25(3):379-386

Kang SK. 1995. Isolation and antimicrobial activity of antimicrobial
substance obtained from leaf mustard (Buassica juncea). ]
Korean Soc Food Nutr 24(5):695-701

Kim DH, Park JH, Kim JH, Kim CH, You JH, Kwon MC, Lee HY.
2005. Enhancement of immune activities of Ephedrae herba and
Rubi fiuctus at low temperature extraction, Korean ] Medicinal
Crop Sci 13(3):81-86

Kim HY, Lee YJ, Kim SH, Hong KH, Kwon YK, Lee JY, Ha SC,
Cho HY, Chang IS, Lee CW, Kim KS, 1999. Studies on the
development of natural preservatives from natural products,
Korean ] Food Sci Technol 31(6):1667-1678

Kim JY, Lee JA, Kim KN, Song GP, Park SY. 2007. Antioxidative
and antimicrobial activities of Euphorbia helioscopia extracts, ]
Korean Soc Food Sci Nutr 36(9):1106-1112

Kim JY, Yoon WJ, Yim EY, Park SY, Kim YJ, Song GP. 2011.
Antioxidative and antimicrobial activities of Castanopsis cuspidata
var, sieboldii extracts, Korean J Plant Res 24(2):200-207

Kwak CS, Lim §J, Kim SA, Park SC, Lee MS, 2004. Antioxidative and
antimutagenic effects of Korean buckwheat, sorghum, millet and
Jop's tears, J Korean Soc Food Sci Nutr 33(6):921-929

Kwak DJ, Nam SY, Lee DS, 2002, Antibacterial activity of
phellodendri cortex on dental cares bacteria Sterprococcus
sanguis, ] Kor Aca Den Technol 24(1):43-49

Lee BW, Shin DH. 1991. Antimicrobial effect of some plant extracts
and their fractionates for food spoilage microorganisms. Korean
J Food Sci Technol 23(2):205-211

Lee JJ, Kim SH, Chang BS, Lee JB, Huh CS, Kim TJ, Baek YJ. 1999.
The antimicrobial activity of medicinal plants extracts against
Helicobacter pylori, Korean ] Food Sci Technol 31(3):764-770

Lee KI, Kim SM, Kim SM, Pyo BS. 2011. Comparison of fatty acids
and antibacterial activity against pathogen of acne in different
parts of ripened black raspberry (Rubus coreanus Miquel). ]
Korean Soc Food Sci Nutr 40(3):466-469

Lee KU, Ju YR, Park MS, Oh KS, Kang YS, Lee KJ, Lee YJ. 1994,
Evaluation of the antimicroial activity of disinfectants using in
Korea, The Report of National Institute of Health 31(1):60-71

Lee YC, Oh SW, Hong HD, 2002, Antimicrobial characteristics of
edible medicinal herbs extracts, Korean ] Food Sci Technol
34(4):700-709

Liu RH, 2004. Potential synergy of phytochemicals in cancer
prevention: mechanism of action, J Nutr 134:3479-3485

McFarland J (1907). Nephelometer: an instrument for estimating the
number of bacteria in suspensions used for calculating the
opsonic index and for vaccines, ] Am Med Assoc 14:1176-1178

Moon GS. 1991, Constituents and uses of medicinal herbs,

271 ofEtE FEB0| ASE B Ssh Mol tiE ey 24 15

Ilweolseogak, Seoul, pp 310-311

Moreno MI, Isla MI, Sampetro AR, Vattuone MA. 2000. Comparison
of the free radical-scavenging activity of propolis from several
regions of Argentina, J Ethnopharmacol 71:109-114

Oh DH, Lee MK, Park BK. 1999. Antimicrobial activities of
commercially available tea on the harmful foodbore organisms,
Korea Soc Food Sci Nutr 28(1):100-106

Oh SW, Lee YC, Hong HD. 2002, Effects on the shelf-life tofu with
ethanol extracts of Rubus coreanus Miquel, Themminalia chebula
Retz and Rhus javanica, Korean ] Food Sci Technol
34(4):746-749

Park JH, Oh SM, Lim SS, Lee YS, Shin HK, Oh YS, Choe NH, Park
JHY, Kim JK. 2006. Induction of heme oxygenase-1 mediates
the anti-inflammatory effects of the ethanol extract of Rubus
coreanus in murine macrophages, BBRC 351:146-152

Park YS. 2002, Antioxidative activities and contents of polyphenolic
compound of medicinal herb extracts, J Fast Asian Soc Dietary
Life 12(1):23-31

Ryu SW, Jin CW, Lee HS, Lee JY, Sapkota K, Lee BG, Yu CY, Lee
MK, Kim MJ, Cho DH, 2006, Changes in total polyphenol, total
flavonoid  contents and antioxidant activities of = Hibiscus
cannabinus L, Kor J Med Crop 14(5):307-310

Shin DH, Kim MS, Han JS, 1997. Antimicrobial effects of ethanol
extracts from some medicinal herbs and their fractionates against
food-born bacteria, Korean J Food Sci Technol 29(4):808-186

Singleton VL, Rossi JA. 1965. Colorimetry of total phenolics with
phosphomolybdic-phosphotungstic acid reagents. Am J Enol Vitic
16(3):144-158

Sosulski  F, Krygier K, Hogge L 1982 Free, esterified, and
insoluble-bound  phenolic acids, 3. Composition of phenolic
acids in cereal and potato flours, J Agric Food Chem 30:337-340

Tabak M, Armom R, Potasman I, Neeman I, 1996, In vitro inhibition
of Helicobacter pylori by extracts of thyme. J Appl Bacteriol
80:667-672

Tabak M, Armon R, Rosenblot G, Stermer E, Neeman I. 2003, Divers
effect of ascorbic acid and palmitoyl ascorbate on Helicobacter
pylori survival and growth, FEMS Microbiol Lett 224:247-253

Youn AR, Kwon KH, Kim BS, Noh BS, Cha HS. 2009. Quality
changes in Rubus coreanus Miquel during frozen storage.
Korean ] Food Preserv 16(5):618-622

Yu YE, Park EY, Jung DH, Byun SH, Kim SC. 2010, Antibacterial
activity of orlental medicinal herb extracts against skin
pathogens, J Life Sci 20(7):1143-1150.

http://e-stat kfda.go kr, Accessed Sep. 10, 2011

Korean J. Food Cookery Scii Vol 28, No. 1(2012)



