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Antimicrobial Effect of Various Chopping Boards against
Food-borne Bacteria
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Abstract The purpose of this study was to evaluate the antibacterial activities of chopping boards made of various
materials such as three antibiotic plastics, a general plastic, and various woods (red pine, rubber tree, cypress, birch, and
bamboo) using zone inhibition assay and real-time PCR. Wood chopping boards showed high antimicrobial activity against
Vibrio vulnificus, while plastic chopping boards showed high antimicrobial activity against Escherichia coli O157:H7,
Salmonella Typhimurium, and Staphylococcus aureus. Bamboo chopping board among the wood chopping boards showed
the highest antimicrobial activity against five foodborne bacteria such as E. coli O157:H7, S. Typhimurium, Vibrio
cholerae, and V. vulnificus. These results may be helpful in the selection of a chopping board with high antimicrobial
activity and in the application of hygiene procedures for prevention of cross-contamination.
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3, aZ32A MO 25 Escherichia coli O157:H7 ATCC43895,
Vibrio  vulnificus NCCP11177, Vibrio cholerae  NCCP13589,
Vibrio parahaemolyticus ATCC3495 2 Salmonella Typhimurium
ATCCI33112 o83ttt & Aol AH-& #5552 American
Type Culture Collection(Manassas, VA, USA)Z ZwW#z] &5
(Osong, Korea)ZFE] Eqto} AL8-81it), 22]3L ¥iA]:= muller
hinton agar(MHA), trypone soya agar(TSA), trypone soya broth
(TSB)Z Oxoid Ltd.(Basingstoke, England)248 T¢ste] AMg-3}
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Table 1. The inhibition zone against food poisoning microorganisms of various chopping boards”

Inhibition zone (mm)?

Chopping board E. coli S, 14 v chol Vvdnificus S
O157:H7  Typhimurium parahaemolyticus choterae 7. VUIRICUS 0. dureus
__ Antibiotic plastic chopping board (A) 20.2+£0.8  18.8+£0.7 A - - 21.6+0.9°
An{;';?cuc Microban chopping board (B) 18.140.8°  17.2+0.6" - ; ; 19.2+0.8°
P Antibiotic chopping board (C) 11.8£02¢ 15203 - ; ; 11.4+0.2¢
Non antibiotic 1 hopning board (D) 15240.6°  124403¢ ; ; ; 12.8+0.3°
plastic

Red pine chopping board (E) - - - - 10.8+0.4¢ -

Rubber tree chopping board (F) 15.6+0.5° - - - 13.2+0.5° -

Wood Cypress chopping board (G) - - - - - -

Birch chopping board (H) - - - - 13.8+0.4* -

Bamboo chopping board (I) 15.8+0.5° 16.2+0.5° - 122+0.2  12.2+0.3° -

UDifferent characters in same column were significantly different (p<0.05).
Inhibition zone (mm) formed on a side of chopping board was measured.

IMean+SD (#=3)
“No inhibition zone was formed.
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parahaemolyticus 2 S. aureus®] XTHTE B 0.85% 2
o] ¥FEL N (McFarland No. 0.5, Vitek DR100, Hach Inc.,
Durham, NC, USA)S.2 #Esigich. dES MHA wWiA7} &
= 90 mm petri-disholl 718le] FL3HA EHEATE o]o] ujx]
Hell 2x2x1 emZ A2 ErtE F3A] S S WEA|
7 5 37+1°CllA 24X17F wjFeaict. Ent gk He] FHo RN
B &A% inhibition zone®] =L7]+= vernier caliper(Mitutoyo Co.,
Kanagawa, Japan)® 743t 3+18-S H7lsidct.

Real-Time PCREg 0|28t &7% I}
Real-time PCRE ©]&-3F & :

48 Hrlo| A8 4FEE E
coli O157:H7, V. parahaemolyticus 2 S. aureus 352 #5ES
oz Trlse] S HrsIdh viYE E coli O157:H7,
V. parahaemobticus, S. aureus®] 4F5 7+ dFH=Z TSB 30
mLol| ¥FE= (McFarland No. 0.2, Hach Inc) 52 42 #
F313, 2x2x1 emZ A2 ZHzhe] ErlE 7AW F, 37°C
oA 24x7F wiGFste] AJFEA O FIQA, ErtE ¥WA ¥
TSB 30mLE TYs WHO=Z wjdste] thz8(contro) 2=
AREEATE olo] Alggadls 1.0mLy F k] 14,000 ppmSZ 10
B AAEE 3 & ASde AASE I FAE 1.0 mL
o] Hard APAAT0.85% NaC)E ©l8-3le] THFZ A
7 o, 1000 DA S B3l 10%-10° CFU/ML HEAHE A4

Real-time PCRo 98 E coli O157:H7, S. aureus, V. para-
haemolyticus®] "3 %S AccuPower Quantitative PCR KitE Bion-
eer’l(Dagjeon, Korea)ZF-E] F¢3le] AM&3ltl. 2L PCR kits
& E coli O157:H79] perosamine synthetase(per) gene, S.
aureus®] beta-hemolysin gene, L2131 V. parahaemolyticusS] ther-
mostable direct hemolysin(tdh) gene® ZFE| B|A} zpAo| A 319t
# primers°] 2zt £ pre-mixBEIATE. E. coli O157:H7, V.
parahaemolyticus, S. aureus 75 HHE 9Igk PCRY 242
Ztzke] PCR Kit tubeol]l A& @F2] template DNA 5 pL(Standard
DNA(2x10%-2x10%)2} internal positive control DNA 1 plLE %2
o2, FF Wkgdo] 50 uL7F H == PCR grade waterS 3713}
ATt

Real-time PCR(Exicycler™, Bioneer Co.)2] WHg-Z71-2 95°Ce]
A 58 59t pre-denaturationS 33T TRS 95°ColA] 20% 59
denaturationZ} 55°Cll4] 30% &<t annealing & extension®Z 45
cycleS AAI319. 21, standard DNAQ2x10%2x1092 ZAJE &
A& olgste] kst

SHXE|

A8 Aie ey FFUAE e SAXEE Statistical
package for social sciences(SPSS, Chicago, IL, USA) 17.0 pack-
age programsE ©]-2311.2™, One-way ANOVAS £243}%] Dun-
can's multiple range testol] 2]3 gt thdt fedS ASs)
Atk 2 AR ZF 9321 Afole p<0.05E WAt

Fig. 1. Antimicrobial effect of an antibiotic plastic chopping
board A by disc diffusion method. A, Escherichia coli O157:H7;
B, Salmonella Typhimurium; C, Vibrio parahaemolyticus; D, Vibrio
cholerae; E, Vibrio vulnificus; F, Staphylococcus aureus.
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cus, V. cholerae 2 V. vulnificus®l] WA= FaE4E Holx
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Fig. 2. Comparison of inhibition effect against growth of E. coli
0157:H7 of various chopping boards by real-time PCR analysis.
A, Antibiotic plastic chopping board; B, microban chopping board;
C, antibiotic chopping board; D, acryl chopping board; E, red pine
chopping board; F, rubber tree chopping board; G, cypress chopping
board; H, birch chopping board; I, bamboo chopping board. Data
were expressed as mean+SD (n=3). Different characters were
significantly different (p<0.05).
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Fig. 3. Comparison of inhibition effect against growth of }
parahaemolyticus of various chopping boards by real-time PCR
analysis. A, Antibiotic plastic chopping board; B, microban
chopping board; C, antibiotic chopping board; D, acryl chopping
board; E, red pine chopping board; F, rubber tree chopping board; G,
cypress chopping board; H, birch chopping board; I, bamboo
chopping board. Data were expressed as mean+SD (n=3). Different
characters were significantly different (p<0.05).
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Fig. 4. Comparison of inhibition effect against growth of S.
aureus of various chopping boards by real-time PCR analysis. A,
Antibiotic plastic chopping board; B, microban chopping board; C,
antibiotic chopping board; D, acryl chopping board; E, red pine
chopping board; F, rubber tree chopping board; G, cypress chopping
board; H, birch chopping board; I, bamboo chopping board. Data
were expressed as mean+SD (n=3). Different characters were
significantly difference (»p<0.05).
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