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Abstract

According to the previous study, Lacrobacillus pentosus AG7 and L. plantarum subsp.
plantarum C2 were isolated and screened. In this study, culture broths of strains A67
and C2 were performed various physiological activity assays including antimicrobial,
antioxidant, cytotoxicity, cell proliferation activity. The remarkable anti-microbial
activities using the culture broths of the two strains were showed by disc diffusion
method, MIC tests. In the 2,2-diphenyl-1-picryl hydrazyl (DPPH) and superoxide
dismutase (SOD) assays to verify antioxidant activity, culture broths of strains AG7
and C2 significantly scavenged free radical maximum by 91.33% and 81.95%
respectively compared with arbutin. Also, they showed equivalent activity same as
297.22 units and 255.56 units of SOD respectively. In RAW264.7 cells, culture broths
of strain A67 and C2 showed no cytotoxicity. Moreover, they showed significant cell
proliferative effects by 173.5% and 143.5% compared to control group respectively.
Overall, this study showed that the culture broths of strain A67 and C2 had
antimicrobial and antioxidant activities, which could synergically increase the
physiological activities. And they had no cytotoxicity and cell proliferative effects.
Therefore, it is expected that L. pentosus A67 and L. plantarum C2 could be applied
to a wide variety of functional materials including food and medicine as new
probiotics.
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(Mercenier et al,, 2002). E3t AN 9 Eolais EHlst
of FREWSS SA71, A A9 HAAARE] 7|52 A3
A wH], AAL AFY Fdolv I S Eas ok
Aow dEA glom, HASH, ot TR} 3, I 59
AFE0] H1Eo] 9t Mercenier er al, 2002).

g s A= thefst -fARKCFU/g)S Shakal lom, A W
F9 9g {ANES Leuconostoc, Lactobacillus, Weissella2}
Pediococcus <5 5°] HaE|o] QItiHansongyi er al, 2014).
129X L plantarume 7V g 28X 74X U] ZEHlo]e
g4 AN R, 715 9 715 A1) HagAge] thEA &
Ato R SR glom, gt B, ANl gt T
o AAF = W] 34 93 59 A T A7 71630l gk o
g AF5o] HuE 1 Qti(Vaughan er al, 2000).

weba] 2 o AE AdE A-HChu and Kook, 2019)5 &5t
o] B8t Lactobacillus pentosus AGTZ} L. plantarum subsp.
plantarum C22] Ae]ed B4& gRlsto] S4/43Z HS3I3:
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MEZF & XAPF

A5E 9 IS 5ol et A B7HE Slef vl= Al
% 23 (American Type Culture Collection (ATCC), USA)Z}+
FHsAASHA uREL  (Korean Agricultural Culture
Collection (KACC), Korea)ollx] 4553t 359 €2lo] == 8
29| AANHFF E coli KCTC 2443, Bacillus cereus ATCC
14579, B. subtilis subsp. spizizenii KCTC 3705, Staphylo-
coccus aureus KACC 10778, Salmonella enterica subsp.
enterica KACC 10763, Candida tropicalis var. tropicalis
KCTC 17762, C. glabata KCTC 7219, C. albicans KCTC
7270= B otk 2429 2 A RAA 2447F vk &
Algol| ARSI}, T3t L. pentosus ATCC 8041, L. plantarum
ATCC 149172 v|= A2 23 (American Type Culture
Collection (ATCC), USA)OlIA] £F who} tj220 =2 ARSI,
HE AFE 33] §HE =ik

Majgs e
A 3 Fakte] Bt 242 AESH] flste] AlsEat A5
HRlo] E= 859 AAldtol tisto] SHEiRIEARH, XaAsh
5% (minimum inhibitory concentration; MIC) A|8H 5&
o]-85}0] FFAFL 551U HClinic and Laboratory Standards
Institute, 2012, Fatima et al, 2012).
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S A fE fakte] ikt 4S8 B7telr] flsted DPPH
(2,2-diphenyl-1-picrylhydrazyl) A2t 2 276 Al¥ (Yoon
et al, 2014) ¥ Superoxide dismutase (SOD) -+AF &4 A9
(Li er al., 2012)& sl om, AT AEFAE 1A
= S o] Yol RAW 264.7 AMEFE ol-8sto] HES}
HrHMoeslinger er al, 2001).
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Fig. 1. Anti-microbial activity of L. pentosus AG67 and L. plantarum C2
using disc diffusion test. Each of plates showed the size of clear zone
after treating supernatant of culture broth for 1 day against various
indicators. Left disc, L. pentosus A67; Right disc, L. plantarum C2.
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A2 A ATNFig. 1), L. pentosus AGTE: L. plantarum
C2= E coli, S enterica, B. cereus, B. subtilis, S. aureus
T 579 ARl dis] AR IEHS Elew, C
albicans, C. glabata, C. tropicalis & 591 359 A|A|HF
oA ot S BATt L pentosus A67H} L. plantarum
C2& I8 Attt I3 AletollA =2 /g B9
om, JfFolA] g2 AltFol Hlsto] W2 AaE HI
o). X3} L. pentosus AGTE} L. plantarum C22] ¥WiFHof| A Z+
Ao ozt FEAS HAhsE RIotKTable 1). L
pentosus aA67} . plantarum C22] ¥WFHL A |HF 859
LS 245 L. pentosus ATCC 8041, L. plantarum ATCC
149175 212 o 8tA 0= AJsffslgitt. FikdZ HHE|E QA4
sleea 81 714} 22 e TReoidtta B
%o} AtiDouglas er al, 2003). Wt £ AFES E3) L.
pentosus A673} 1. plantarum C2& 5% =4S P40
of ot AFE BN, HEPeAlo] FH JTS oIS AR

Fikst B4 Hrsl| gt DPPH (2,2-diphenyl-1- picryl-
hydrazyl) Aetdd 276 AIE (Yoon et al, 2014) ¥
Superoxide dismutase (SOD) AR Al (Li er al, 2012)
2 ottt L. pentosus AG7E L. plantarum C22] DPPH

’fﬁn\%
H 78
&
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Aqetd 275 A AFig. 2), 7P =2 &48% HY L
pentosus AG7 FEHoNAel DPPH AfatZd AAES
91.33%=, A8t EE2 & 4247l arbutin 100 ug/mLoAY]
FAksE B4 (67.06%) 50 24.27% =2 AL HYow, L
plantarum C2°149] DPPH a2 AAEL 81.95%Z,
arbutin 100 ug/mLojlA 2] 4tat B4 (67.06%) 2ok 14.89%
o =2 &49< Bt

B38L. L. plantarum C2°] ¥i¥BL 297.22 units, L. plantarum
A679] ¥ 255.56 units?] SOD &4} AJ-8oh= Akt &
AL FRIsItHFig. 2). wetA B A1EE 59) itk gt
wHolt L. plantarum A6G7 E L. plantarum C29] 3= AW
ASHR AEY A0 tfgfolo] gAY A4S Y U RS &
Zos WHE

HAsY Y MESY HAL
Ao AEFAEC HXE dF IAsH] s RAW
264.7 N|EFE o]83lo] HESIHT (Moeslinger et al, 2001).
ASATL [ pentosus A673} L. plantarum C22] ¥iFH A=
9] Alzz9] 7} thz<to]| Hsl 22t ejd o= F7tsllrt (Fig.
3). v} FLT s=o] FANE S+t K] (MRS)E AIZES-4]0l
Ve HAA] LA, BiFAL] FAEE L pentosus AGTS Hl
FHAB)T L. plantarum C2°] HFH(C)OIM 2zt 173.5%,
143.5%9] 475 430t} Fibte W9 "dole A2 £4

Table 1. Minimum inhibitory concentration (MIC) of L. pentosus A67 and L. plantarum C2

MIC (xg/mL)
Indicator L. pentosus L. plantarum

sor it cz i
B. cereus ATCC 14579 2.11 N.D 2.11 N.D
B. subtilis subsp. spizienii KCTC 3705 2.11 16.88 4.22 8.44
S. aureus KACC 10778 4.22 67.50 4.22 67.50
E. coli KCTC 2443 8.44 N.D 8.44 67.50
S. enterica subsp. enterica KACC 10763 16.88 N.D 16.88 N.D
C. albicans KCTC 7270 67.50 N.D 67.50 N.D
C. glabata KCTC 7219 67.50 N.D 67.50 N.D
C. tropicalis var. tropicals KCTC 17762 67.50 N.D 67.50 N.D

The inoculation concentrations of indicators were CFU/mL from bacteria strains and CFU/mL from yeast strains. Those were cultured for
1 day at 30°C after treatment. N.D; not detected. Three independent experiments repeated.
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Fig. 2. Antioxidation activity of L. pentosus A67 and L. plantarum C2. DHHP assay : (A), (B); Superoxide dismutase (SOD) like activity : (C),
(D). (A), Superatant compared with arbutin; (B), Cell debris compared with arbutin; (C), Supernatant correspond to SOD; (D), Cell debris
correspond to SOD; Concentrations of sample were defined as 1, 10, 100 xg/mL of arbutin and 135 and 25 wg/mL by Bradford protein assay.
Values are meantstandard deviations (SDs). a, L. pentosus AB7; b, L. plantarum C2. 'p<0.05 indicates significant differences.
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Fig. 3. Cell proliferation and cell cytotoxicity by L. pentosus A67 and L. plantarum C2. The results were expressed as percent of proliferation
rate and each bar showed the mean + SD of the three independent experiments repeated. The RAW 264.7 cells were incubated for 24 h
in each of samples as calculating increased viable cell from initial seeded 1.5 x cells/well. A-C were diluted by DMEM media. Normal, no
treatment; A, supernatant of L. pentosus A67 (100 wg/mL); B, supernatant of L. plantarum C2 (100 pg/mL); C, MRS broth control (100 g/mL).
'p<0.05 indicated significant differences. The RAW 264.7 cells were incubated for 24 h in the various concentration of supematant of L. pentosus
A67 and L. plantarum C2. Viable cell numbers, determined using the MTT assay, were represented as the relative percentages (viable cell
number obtained from the untreated control cells is 100). Each bar showed the meantSD of the three independent experiments repeated.
Nor, LPS negative; Con, LPS positive; D, culture broth of L. pentosus A67; E, culture broth of L. plantarum C2. p<0.05 indicated significant
differences.
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ZRANAAN "7 5Z S ]= 715(Garcia &,
20142 7”; Ao=g BHIEo] QoW [ pentosus AGTI} L.
plantarum C29] ¥iFo] HHS TYok= RAW 264.7 HHAA]
I (macrophage cel)E 437 A0 AlgE) 3 F4F
ot HiGH] RS ERlst] 918 RAW 264.7 AZFE ol&
Slo] M E=AS SRISH= MTT AlFS 53513} (Sylvester 5
2011). A¥AY}, L pentsosus A679 BIFAL IO‘VOHHE
91.03% + 2.77%%] BEES Q3L L. plantarum C29) ¥i%F
oM 10% oA 91.78% + 3.22%2] &S R tHFigure
3). WA T fARE HiFRS 10%71A] A E]st20l = ot
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g [. pentsosus AGT¥ L. plantarum C2 ¥|¥Q] P&
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