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Antioxidative and cholesterol-reducing properties of
Leuconostoc mesenteroides from milk
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Abstract:Using MRS media,one strain of lactic acid bacteria was isolated from milk. The strain could present
Gram-positive, catalase—negative ,non-spore ,and produce lactic acid. The 16S rDNA gene similarities(99.7%)
between strain AR66 and its closest phylogenetic neighbor, Leuconostoc mesenteroides , were higher than
those previously reported within the leuconostoc. So strain AR66 was identified as L.mesenteroides. Strain
AR66 had the free radical-scavenging ability. Three free radicals—scavenging ratios of strain AR66 were positively
correlated with bacterial density,respectively. At a concentration of 5x10°CFU/mL,the scavenging ratios of
intact cells on hydroxyl radical and superoxide radical were 49.76% ,and 83.33% respectively,which demonstrated
obvious higher than intracellular extract. However,at the same concentration,intracellular extract had better
DPPH-scavenging effect(scavenging ratios 77.09%) than the intact cells. In addition, strain AR66 for 60h had
the ability of cholesterol-reducing (removal rate,44.73%). The study had important meaning to the exploitation
of probiotic health.

Key words: milk ; Leuconostoc; 16S rDNA ; phylogenetic tree; antioxidative effect

FESYEE . TS201.3 XEkARIRAD ;A X E 4 5:1002-0306(2015)04-0154-05

doi: 10.13386/j.issn1002-0306.2015.04.025

W H 2R B (Leuconostoc) J& T 2 FAT BT AN (Bacillid HUAA IR e 58 Ty BE 3 HE BA AR Iy 1) AL [ 1, B2 31 30

FLAT B H W A BREE i , A7 AE T 18 HORE ek
2 PR IR B i B A B AL B B R B A D 2R AR TR
2 N T R R 47 < AW W i T 1 S Kefir 1 55 44 A
LA A AN DD ETE B i A, WA R AR IR
A H AR Mo ) I T H R TR ) 5 FELRE 52 W 18 Tl
AH IR LA LI L 4 I B BE AN 4 5 e fie R 5E, B 5%

W75 B H#1:2014-04-28

EEBIN: 532(1963-), %, AH 5L, TRIF LT @ : 5T EDF,
*EHAEE 0 KE(1975-), 5 AL, & 1, BF e B R AN
E&TA: B R A A% L5478 (31070005),

154 015z 54m

AR A R AR T & AR I 5 AEAE ), (H 2
[ st . 715 AR AR K 1R & S50, 9 0 « S K Bk ARl A G
& On ML S5 958 #EOFN [ R L RV AT Q1 Hiar &
i HH IS A A SR S W S AR I W BHA W BHT . PG5 45T
ST, (H 2 0K e P A A TR AL A i S P A T e
5525 fn] {0, T A A AL S 2 A ) O, F ST



W% SRt

ﬁ.‘%:im}iil

A 22 A R AR PUEA ) TR I T IA . VF 2
A8 P9 A0 S 0G 22 01, LR BRT A A TR A v A i A rh R
17 5 F PR ALTE TES T, H s FLIR B 2L AT 4F
7B =M o AR/ S R IR AU o 13 S TIR U] " E =B S NIk i ]
HE R AR BVE T 90 114 H 17 A 5 BT R S 2
FLA o2 Y — AR HR R R, 6 P A T PR A A AR
REPEEEAT TARSN VA, D B ER R B S AR X — T T
i AEAE FHWF T R FT T R a3kl

1 #R5F=*

1.1 MREE

gy HCE B3R R WY A, bl G B s Rl s
ByEs .1, 1- K2 =AY L 2L (DPPHD % [H
Johnson Matthey 2% &) ; IH [#] fig [ 24545 41 28 &) s PCR
O AAH DGR T AR TR CRE f
PR &) 40 B B IR 5L MRSES IR (Merck) ; HoAlh
F MRS 35 35 KL B0 27 0. 10mg/mlL w57 JH [ 195 9 44 5%
FRILe-10,

CF1SRX M & i VA ¥R 25 0L H AR H A2 48 vl s
LC—20A B AH O3 AL . UV-245084 /3 66 % H
A BN W) s MD200-2 B R A Bt M B s R e o
B2 7] s DNP—OOS2 BU{E IR 55 5540 ks 22 A #% ¥
AT B ] YO -TIN AL 75 I e A 7= 0 22k
AT LA F) s TC-512 B FE A 7 BE . ¢ [E Techne
NHE] .

1.2 FEBREMYTIEIE

Y 1.0mL A il 32 2R3 B i VR AT T 5 W IR 5 1) 4y
2 AR 973, 37°CHH B B 9724 ~48h o PRHL ™ 2B 54
Pl 1) PR TRV, SA P IR o T G T A A S I T A e 22
B BH M o 280 A ARSI A 1 = LR A K B g 1
FRHEAT 2P0 50.

1.3 BERES. BEARESEEEELENE

WAL R AR A B MRS S B S 5 37°CAE IR 15 77 48h,
W EE B 75 RIS B S I R IR S B VR AR E o B R 33
AT 22 PG i e i S DO 5 R Al i RS R L s
SEARAE I 5 TR RRAE 10°CFN45°C 1 2R K A7 1 i 1
1B B R ER 7 S B AK AL S R TR S 5
SR I A B AR AL R AR,

1.4 BEHMSTFENFEETE

g A AR B 18 B AT LE 3T C AR 3R 2d E , B0
AR TR AA s PRI DNA o SK I 5 10 F27FIR 15255
F16S tDNATEATY 1Y, W7 5 45 )7 1) 4fis ANCBLE 12
s e v, 55 LR EE P T AT AH SAZ IR T A AT Lh e,
HIAT RGEK T M.

1.5 ZHBEMESLFENNE

HY %22 36h 1 15# # 8000r/min 25 U> 10min, JG B ZK¥E
R3O MRV EOAR T EOIH- R 240 i B2 42 10°CFU/mL,
P A TR BRI o P AL, — A1 S s g A e 4L 5 — 4l
S A 280W , [H] [ Ss AL P Ss, Wi R A 2 e AT
SEFEREA N 11
1.5.1  FLER B FE A i L By e v a4
MO 5mol/LEEIRZE K (pH7.4) 0.75mL, 260mg/mL

Vol.36,No.04,2015

T 46 410.1mL. 1.0mmol/LL EDTA—-Na,—Fe?** 0.7mL,
TR IIANOSmLAS [FUAR BE BRTMK 53¢ )5 IIAN2% H,0, 0.4mL,
PR IR G T737°C/KHE30min. 45 1 LAZEW KA
P, X FEAE LL3% HLO. A0 A i ¥ ¥ 55 EDTA —Na,—
FeX ¥, 520nmy K ALK G JEE o Ao 8 8B i 1R R
FEAH s A g ZE AT BRI R GARL , A ey R 73 25 1 IR G
{Ho FEBRFE (%) = (A=A / (Agpm—Ass ) X100,
1.5.2  FLER X DPPH [ HH 2 113 B s P ) g -1
X N0 5mLAS [8] 9 BE B, 433 i lmL. DPPH
(0.16mmol/L) ¥ i , 1-25°C )X N 15min, 7E fx KNP K
525n0m ML GIE o HEBRFRE (%) = (1—A e/ As)
%100,
1.5.3  FLER B 0 40 B B 7 3 H R R B R
MW E 7 HL0.05mol /L. pH=8.25 Tris—HCIZ% #h i
2.25mL T B, #E25°C 7K W 4R H T 25 min,
0.5mL A [/ ¥#& & T 9 > 3mmol/LAB 28 = 1% 0.2mlL., LA
Tris—HCI 2y 25 [ 47, A T-25CHRE i [ Y. 4min, ~7. BJ)
JHO.25mLR R 24 11 Y., 7 B KK 320nm T~ K
JCRE . WERRE (%) = (1—A /A X100,
1.6 ZFLERE AY P4 RE E B2 45 14 E

o Ak 1F) R AR S B Tl B 5% 43 il B B B 455 = JIH
[ W ARRE FRIL Hh, AE3TCH BB IR . Ay s 724
36.48.60h i, Bl 2 . FF 2000 s JIE (3] it g e 131, By
0.5mL W, I AL E AL BT 2 B i 2 Ak ) 5 1F W%
FEUN s AR5 0K L8 T s SR UK &
P I S 0 I N 5 S50mm A5 A N IR Y6 BE AT o M I35 1
UK Z B (5410152025 pg/mL) 5 & 00 [ v
Jii s 55 RGP A RO v 1T S o AR AR v 11h 200 =2 F ]
WA B (C) [R]85 72490 4 1A IEL TR e e B2 (C
Az LA A T BB R 2 B AR 2 (%) = (Co—CD/
Cy x100,
1.7 HiELIE

i 43 M7 E R H Excel 2007, S JHSPSS 19.03E47
J7 2253 BT M Ducan’ s 2 BRI (p<0.05) .
2 HREITiE
21 FABENTIEIE

MW AL BEAS RS BERL R AR, kg
I hy B P R A TORA 5 iy 20808 A €00 T 725 X6 A TR R 1 A
M & KT 10K I P~ FLIR » 3k AR K B 4 17— K
AR66HE— 5T .
22 BHEESKREEHEBES

W 1R UPT7S , B R ARG6 7E MRS [#H] 74 5% 97 FE
E37°CHA K 48h, T L R ¥ ELAT /N T 1mm, S6 T [
JE, FLE =%l Heth AL TR YL (0 )5 406 25 Wit

1 ARG6TVA TR (@) AR AL BRI () (10050
Fig.1 Colonies(@ and Cells(h) morphology of Strain AR66 (100x)
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Table 1 Morphological and biochemical characteristics of

strain AR66
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Leuconostoc gasicomitatum LMG 18811 (AF231131)
Leuconostoc gelidum (AF175402)
Leuconostoc inhae THO03 (T) (AF439560)
Leuconostoc miyukkimehii M2 (T) (HQ263024)
Leuconostoc kimchii IMSNU 11154 (T) (AF173986)
Leuconostoc carnosum NRIC 1722 (AB022925)
Leuconostoc palmae TMW 2.694 (AM940225)
Leuconostoc lactis KCTC 3528 (AEOR01001150)
Leuconostoc citreum ATCC 49370 (T) (AF111948)
94"~ Leuconostoc holzapfelii LMG 23990T (AM600682)

J

L ); oides NRIC 1777 (AB023237)
™ AR66 (KC108656)
5 Leuconostoc mesenteroides subsp. dextranicum NRIC 1539 (T) (AB023246)
Leuconostoc mesenteroides subsp. cremoris NCFB 543 (AB023247)
L

ides subsp. oides JCM 1564 (AB596937)
Leuconostoc fallax KCTC 3537 (AEIZ01000004)
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Fig.2  Phylogenetic tree based 16S rDNA sequences similarity

of strain AR66 and the reference strains
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Fig.3 Scavenging effects of LAB on hydroxyl radical
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Fig.4 Scavenging effects of LAB on DPPH*
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Fig.5 Scavenging effects of LAB on superoxide radical
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Fig.7 The effect of time on cholesterol-lowering ratio of
LAB during growth
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