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mesenteroides CJNU 0147 on the Growth Inhibition of
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Abstract

Grapefruit extract rich in functional substances adjusting pH 5.0 and adding sucrose
(final concentration, 2%) was fermented by Leuconostoc mesenteroides CJNU 0147
strain, consequently prepared a fermented grapefruit extract containing dextran. As
a result of analyzing the growth inhibitory effect on gut harmful bacterium
Clostridium difficile strain using the prepared fermented grapefruit extract, the
viable cell count was significantly reduced (p<0.05 vs. control for 0.5 brix as a final
concentration; p<0.001 vs. control for 1.0 brix). On the other hand, the proliferative
ability of the extract for Bifidobacterium breve strain, which is one of the species
of the genus Bifidobacterium well known as human gut beneficial bacteria, was
confirmed (p<0.001 vs. control for both 0.5 and 1.0 brix). These results indicate
fermented grapefruit extract with Zeu. mesenteroides CJNU 0147 strain inhibits the
growth of gut harmful bacterium C. difficile and promotes the proliferation of
beneficial bacterium B. breve and is expected to be used as a functional food
material for gut health.
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5 AL E4o] o o] UTKXi er al, 2015). AFE<
pHE oF 3.00% H|WA Yi(Juven, 1976), SeE o8}
gallic acid, chlorogenic acid 5 phytochemicals7} 355t
ARHAQl wEEo] Agst] otk

g2EHdextran)> E8% A9 27001, C-1 — C-69
FEe 8491 dextransucrases 7H] 1L Q= vjAdEOA
poly-a-d-glucoside®]tHDu er al., 2020; Moss et al., 1995).
Leuconostoc mesenteroides w37} A3AFoR= HIAEZS H|T]
LZatE|gjoret 22 AW Rl Ao ARgste] S SRt
(Kim er al, 2022). E3t AU} v]BE #4350 2 GAEH
ol 82 A pHE Y5+ A" AKshort chain fatty acid,
SCFA)XZ A/dstH, ol:= AUl B Al 43 AAlsto] &
Y §9o#S FASAZITHKim er al, 2022; Kothari et al,
2015; Mussatto er al, 2007).

2 AoMe AR 24 5 7]5d0] 9t AeSE=0] A%
ALE B8] BEJSt Jeu. mesenteroides CJNU 0147 452
A gsto] dAER ik 2705 S-silon U AeFEE0

A S0 A 9 folF SRS AL

=z H &E
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Leu. mesenteroides CJNU 0147 @5= APA1E Bolo] &
2J512112(Eom and Moon, 2010) YAER PAkS: 915 TR =}
BFEE Axol ARSI A foiAlt AAls B7EE SisiAl
ARS3E Clostridium difficile KCTC 5009 5= SHAY8-55}
A Aol HEAFAAE(CGZA] DA)oA Egtol ARSI
vl zHte|2jo} F4l5 SRS A3t +H2+= Bifidobacterium
breve KCTC 3220 #+(EAMAE 29 ARG 4t
T+ B9 HjR= MRS HiR|(BD, Sparks, MD, USA)E ARSI
1 B breve #5% C. difficile ¥5= RCM HiA(BD)E ©l-85t
o] g7]1:(DG250; Don Whitley Scientific Ltd., Bingley,
UK)olA HieFstgich

XSFES X

G =AM 55A4(63brix, HCS-4056, o]A8td)S (FUFE o]
(HE 1% 2 ERE Aol 12} FHSFE 346k sodium
carbonate solution(33.3%)& AF&5o] pH 5.002 A5t
MAERR|(10 brix)}= sucrose 2%, ZABEIR|(10, 20 brix)= sucrose
2%%} agar 1.5%= 718t & 80T, 30 minC& Adslo] AEs
= HiIRE ARSI
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XNSEES OAHEXI0IA HAEZE MA SiOI

A ZFE AEEEE IAEIR(10, 20 brix)l Zeu. mesenteroides
CJNU 0147 45 WiFHS 2 pl FASE T 25T, 24 h vidoto]
E2Y Aol FEE0] A=A FRE HAER Y oR g &

et

U XANSFE22 FolM= ds Alls

AsFEw HAEIRI(10 brix, pH 5.0) 5 mLoll Zeu. mesente-
roides CJNU 0147 @5 #ig & 1% HET 5 25C, 12 h £
7o = wigsigitt. ¥R Ae5E=2 80T, 30 min A=At
5 MRS agar plate©l] =gsto] A 75 RISI3IcE 2a &
2= AU RoiAltel thet 85 JAleS ZRlIsk| st
C. difficile KCTC 5009 @55 AR&SHIT. C difficile KCTC
5009 @55 FZH|A]Q0 RCM broth 5 mLof| F&3t & 2
(| HF AeF2E)d I i Fe5EES IATsE 05
brix®t 1 brix= H7F5I3ith. o] 37T oA F7]HigstHA Al
22020, 6, 12 h) BatrE S5t C difficile KCTC 5009
w9 S A 75 wdsiyith

wE ASFE=9 Hlm=hiE2or F4ls

4719 Rl AxE A AsFEES xR 2a AeF
Z£5)3 37 RCM broth 5 mLoll #F5% 0.5 brix, 1 birx&
217 7retnt. o37190 B breve KCTC 3220 455 H53t &
37ColA @7] HifstEA FAHCZ(, 6, 12 h) s 574
sto] HluzEE|gjol 4] f5E sl

i of
Ol

SAHE

TE AR 33 RS Xgste] Baf+ BEHEANE LERSL
O, SPSS ver. 25(Statistical Package for Social Sciences,
SPSS Inc., Chicago, IL, USAYE BAEA0] o]}, Y&
AR A (one-way ANOVA)C &2 5948 AS31% 01, Dunnett
t3 test (p<0.05)F AREHASHI.
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Z1 9 23

XSFES UAHIX[OIN HAESE WAL StO]

AgsEE IAMERA(10, 20 brix)oll Zeu. mesenteroides CJNU
0147 o+ g 2 pLE FATE F 25C0)4 24 h B #iFH
< o, A5FEE 10 brix HiA|Y] 7% 12 h o]F] FEE(HAE
2ho] AAEA(Fig. 1A), 20 brix HiAI= 24 h o]Fof HAE]
AAEIAHFig. 1B). %= 20 brix WiR|IA Leu. mesenteroides
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Fig. 1. Production of dextran when Leuconostoc mesenteroides
CJINU 0147 strain was cultured on 10 brix (A) and 20 brix (B)
grapefruit extract agar plates.

CINU 0147 459 BS&=rE Aid oz w2 J4E9] AJ/do]
AdE Aoz FEEQT) & doA AxE AeFEE wiAE
O JFEY A7iglo] YAER Aol BRI sucrosedt A
7¥ste] ArAAR1 ZHol| A A Holt}. Leu. mesenteroides ot
22 dextransucrase(a glucosyltransferase; E. C. 2.4.1.5)g+
= 84F 7K1 Qo] sucrose(8-D-fructofuranosyl a-D-
glucopyranoside)?] glucose £AFE o850} HAEZRS SHAJo}
1, fructoseS F=AIZIHDols et al, 1998). Leu. mesenteroides
CJNU 0147 45 9A| sucroseS o|-&sto] BIAETS Aol
Aoz ZRIFQIc} AAH dAER ] BAjef U L2 STt
£ Soto] BAT oFoltt.

Us XNSFE29 Rk ds Ads

9 AHESEE] A folNE S dAlsS ERIsk] Hste
C. difficile KCTC 5009 w5 ARSI 2E&% 0.5 brix
oM AESEE(NZD] BS- C difficile KCTC 5009 459
Rate7t F27100 Bls A9 HASHA] 2 v, g AFes
Z£52 12 hol 2471 HiH] 0.78 log CFU/mLE SAF o2
BOJ51A(p<0.05) FA5IATHFig. 24). FESE 1.0 brixolAl
AEEZE(YRDE C difficile KCTC 5009 37} 12 hol] &
712 HH] 0.49 log CFU/mL(p<0.05)& #4319, wa AR
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Fig. 2. Growth inhibition of Clostridium difficile KCTC 5009 by
fermented grapefruit extract with Leuconostoc mesenteroides
CJNU 0147. A, 0.5 brix of final concentration of samples; B, 1.0
brix of final concentration of samples (p<0.05 vs. control (no
addition); "p<0.001 vs. control).

252 12 holl #3847k di¥] 1.25 log CFU/mL(p<0.001)2
Haste] tixtEe Ha AeFEE0| C difficile KCTC 5009
50f| tigt JA50] o <=5t tHFig. 2B). o= Leu. mesen-
teroides CJNU 0147 #58 283t Ae52E9] YaIFgoA
F71Ake 2385 ¢ difficile S IA dAREEEO] A DS

S o,

e NSFES9 Ho=HlEz2(0F FAS

ABEE2E(UN 2D Leu. mesenteroides CJNU 0147 45+ &
498 FFE2EY B breve KCTC 3220 w0l Hist 341
S HBITE RCM broth 5 mLofl & ¥ #a AESEE)
FF 5= 0.5 brix, 1 brix ®=5 715 & 12 h #jgsto] B
breve KCTC 3220 w¢9] A5 vl 23, FH7RL9] 4
% 5.60 log CFU/mLolA AJ&sto] 6, 12 hofl 42+ 7.16, 7.86
log CFU/mL $7Fst3 1, #Fs% 0.5 brixZt HeE 7Rt of
22 5.67 log CFU/mLE A&t 6, 12 hell 2+ 7.31, 8.65
log CFU/mLE J7Fel3t}. ¥, HE-s 0.5 brixt HEE 3
71t W A EEL 5.79 log CFU/mLE A1Fk51o] 6, 12 holl
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Fig. 3. Growth stimulation of Bifidobacterium breve KCTC 3220
by fermented grapefruit extract with Leuconostoc mesenteroides
CJNU 0147. A, 0.5 brix of final concentration of samples; B, 1.0
brix of final concentration of samples (*p<0.05 vs. control (no
addition); “p<0.005 vs. control; ~p<0.001 vs. control).

27} 7.64, 9.15 log CFU/mLE 271519 12 h 7|& S-47HE
tiH] 1.29 log CFU/mL, tiZ7 tH] 0.50 log CFU/mL2] A+t
4 Aol5 HYtHFig. 3A). AR HFEEE 1 brix@ H7Iet
AYM & ]St ko] TEEQUKFig. 3B). ol#et k= At
TFEE AT vy EtEEor S-S 7L A nls
o Leu. mesenteroides CINU 0147 455 288 3¢ 545
o] o FEZ uleith. &, ATFEES YR oA HAE
2 HIRSH v|u 2o SAIRR A S FED 4= A
o} AZofA] AF3 B} o] IAERR B ElE|2ole] g
ER5k= Aoz A Qlom, AYPASoNA Leu. mesenteroides
CJNU 0147 @59} Lactobacillus casei CJNU 0588 455 SA|
of| Fste] ARt RURES] v|EElE2loN Bifidobacterium
lactis, Bifidobacterium longum) Z21s°] 1% v} JthKim
et al, 2022; Lee et al, 2011; Moon, 2013). o|&{3t AHES
S & o AeF2EY] SRIFFA PAEE nlE tiARE
= YEAgEo] el o= Hu|Hle|2jo} S5 Holsial
S 202 WEch oyl Hot AUt FAJo] o]R0i%]7] {IsiA
I8 A - 3 A B4 B0t sfdsks Zo] dY

ot

-

WL
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2o
7157 B4o] FHI AFFEEL] pHE 5.0°F FA}L sucrose
EEFsE, 2%)E H7RE & Leu. mesenteroides CJNU 0147 wt
FE A8oto] Y AEg| hpH UR AGFEES AXST
Az Ha A3FEES oldst AW folAlel C difficile
ol gt ASAS) anE B4R 23, AT fEeR
AASFATHO.5 brix, p<0.05 vs. control; 1.0 brix, p<0.001
vs. control). ¥, QA folwto = 2 A2l v|uj It &
4E 3ol PRI B. breve d50) HisiiA= F41%6(0.5 brix, 1.0
brix, p<0.001 vs. control)o] $4=5}9ick. o]&3t A= [eu
mesenteroides CJNU 0147 @5 3-8 ¥& AgF2E0] AU
TSl A= AAIsHHEA BAlOl F2eel v =k E 2ot
FA= FX6le A oufob I G 471548 AAIE &

5 & A0 7dEch
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