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Abstract

Black raspbenry (Rubus occidentalis), which is known as Bokbunja in Korea, has traditionally known to possess
various physiological functions such as anticarcinogenic and antioxidant effects. Although these functions have been
well studied previously, little work has been done on its antimicrobial effect against foodborne pathogens. Thus,
the objective of this study was to evaluate the antimicrobial activity of ethanolic and aqueous Bokbunja extracts
against Escherichia coli, E. coli O157:H7 and Staphylococcus aureus cultures. The antimicrobial activity was assessed
by determining the minimum inhibitory concentration (MIC) of each extract with each bacterial strain. The 10,
20 and 30% (w/v) EtOH extracts of the fruit pomace and an aqueous extract of the ripened fruit had lower MIC
values (4-6 mg/100 pL) for both E. coli and S. aureus than the other extracts (8-12 mg/100 nuL). Based on these
results, these four extracts were further compared for their antimicrobial activities using time kill assay. Among
the four extracts, the DW extract of ripened fruit decreased the populations of E. coli O157:H7 and S. aureus
by 1.5 and 2.4 log CFU/mL for 24 h at 37C, respectively, which were higher log reductions than those of the
other three extracts. Thus, these results suggest that the DW extract of ripened Bokbunja fruit could be used as
a natural preservative for the food products.
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Table 1. List of various Bokbunja extracts
Bokbunja Extracts
Pomace DW

10% EtOH
20% EtOH
30% EtOH
100% EtOH
Unripened DW
30% EtOH
50% EtOH
70% EtOH
Ripened DW
50% EtOH

AN ZX(Minimum inhibitory concentration,
MIC)
At FEEe
o] WSS A= 2t Haat 5
stath 1139 Axd 584 &5 500 mgS 1 mL9]
4% DMSO°] o] FZNE A|x3ta, ] 292 4%
DMSOE A3l 2-24 mg/100 uLE 3] A1t TSBo
A 37CRE 2413t vl ket E coli®t S, aureus ¥ ¥ (10°
CFU/mL)< TSBE ©]-&3te] oF 10° CFU/mL7HA] )4 g
% 2wk 100 ULE 96-well plateol] HF3FAT}. HE3
96-well plateol] 71 S| H Rz 25 448 ILE
Z} wellell 718k & 96-well plate S 24A]3F 37 Coll A vl <k
sttt ol Bl 258 HUKeA 22 100 uLe
4% DMSO-&-<of| wlj i vt H7kgh t2at = o] wjgs
Stk vl F F ZF welloll 4] 100 L& # ko] 2t 34
(3M, science applied to life™, Saint Paul, MN, USA)< o] &
skl 243 10u]F SAS]AH = 3]A 8k Trypic soy
agar (TSA; BD)oll =23 & 24417t 591 37°Coll A mj s}
Atk ket TSACA A3 F g Algate] sAuj+
2 F3 F A8 1 mLol| EAlste 2 AT Jg &

At 28 A=E Hrleh] f8 A
== _4 45\_1.;1:% 57(4

O =



362 St 2 A AAF- 583 A A26H A|3E (2019)

(CFU/mL)E A4t th 584 FEd0] A7 welloll
EAste Al JEeE BEA FE0] HhEA 2
izt EAlshe Al F e} vlastel MICE Al4tst
ATk B Ao A ] MICE 24417 37°Coll A Al A5
= A ot HAage] EEA FE2ES 2 59

o},

Time kill assay
MIC 24723 ulel vlma she MICS 2hs 23
FEES A9 ste] Time kill assay™'H = ©]-&-38fo] g2
3& vlasisich. B AgE MICHEA AFSE v
:'

o _1}.5_
(o pgh 2%

£
o

S aureuss ©]-&3FATh ZF & TSB gl A] 37°CollA] 244]
7F wjeket & i TSBE o] &3sto] ok 10° CFU/mL7HA
st MIC == A9 uj ke 880 Lot He ¥
EEA FEF 120 ULE BH eppendorf tubeo| A Z3HA]
Atk S oF 25TA Baety I3 AIZPEE 100
LS # 3 & g 73| AFE 34 sto] TSAY Este] 24
&<t 37CAA gttt vl kgt TSACA A5t
Arste] Mg R Foto] Al JgrE

Azke] A e BE 33 W8 A4
gzadz dehign. & dpd %
SPSS(version 21, Armonk, NY, USA) Z 21313 o]-83}%]
31, A B FFE 95%(p<0.05)°l A FA1 35}

pac

Hom, 1 Ha)

22
=

A0 o D@

b

2MENHEE SH(MIC)

B Ao e 27] 747} oF 6.8 log CFUMLS 7] W&
| 282} F5E0] HA7FE welldlA] #5271 1.9} ¥]S=61A
137} " BEal #5590 A4 ¥EE MICE 2%
At WA, 5582 FE2E0] H7hEA] &2 gzt
£, 2477t Fof| <F 10° CFUmML7MA E coli®} S aureus®)
157 Z7138 AL 31319t (data not shown). whEha]
BEA F2E550] A7 welldld d=7F 271759} vl
SIAY &2 volxittd 1 FE2E9 gt e
Yehdth & 1137 584 F&E9 MIC:= Table 29
o] 416 mg/100 ULL- 2 ThFatAl UEbstaL o] & Hiak
2 10%, 20%, 30% &g FEE, 5EA 457 DW

OK‘L_.O_,
¢

o

5)
FZE2 MIC < 4-6 mg/100 ILE T2 FZEd] 1&g
FHAeR 22 FFEIAE 21 deS Flaiint
Song 5(18) a4 e FEEY d5FEE o
FAE 2 Gkt Dol disl vwstla, &l w

A Eefsls dEF2 A gAY EFFEehte
deSFE=e dakst 2ol ¥ = ,
Fitsbedl 71ofete EeldlE 4] dgE FEE
iAoz o gol 2337 vl Aoz Husisl
o g 5Ea FEEe] dudy
of AN AHeE FEEe] F Eevs % F ke
olE &F A A dFFIEHY dESFEEA

T ZohllE B S STk xo|E dipe] o w2 vehEt

[<]

ATl wEY F s Il 2 Yehd 5%
oAA 7P - Ftd/d e YehiH, el dels
€ o] @ Eolgtn & AVE ofd - It
Aol v R FE Fadd BES el e R
At Huskglh b 24 oeE 58
ol =4 vehd A2 o] 2=l ¥ E2 29
E315HEo] A8 WEoz Agdn) ol Z2|u|Ed}
greol mA=e] thatell ofshs of2 ezt Aesie
S-S Walshy] dEd Aoz AAXITHR0).

Table 2. Minimum inhibitory concentrations (MIC) of various
Bokbunja extracts against E. coli and S. aureus

Minimum inhibitory concentrations (MIC)

Extracts (mg/100uL)
E coli S aureus
DW 6 6
10% EtOH 6 4
Pomace  20% EtOH 4 4
30% EtOH 4 4
100% EtOH 14 16
DW 12 8
30% EtOH 10 10
Unripened
50% EtOH 10 8
70% EtOH 6 6
DW 4 6
Ripened
50% EtOH 6 4

Time kill assay
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Fig. 1. Inhibitory effect of various Bokbunja extracts on the growth of E coli O157:H7 (a) and S. aureus (b) for 24 h at 25C.
Asterisk (*) indicates a significant difference (p<0.05) among ripened DW, pomace 10% EtOH, pomace 20% EtOH and pomace 30% EtOH.
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