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Antioxidative and Cholesterol-Rducing Ability of Weissella viridescens ORC4
from Dry Fermented Sausages

LIU Changjian, LIU Qiv*, JIANG Bo, YAN Jianfang, QI Xiaohui
(College of Life Science, Dalian Nationalities University , Dalian 116600, China )

Abstract;: A Gram (+ ),non-motile,facultatively anaerobic,rod-or coccoid-shaped bacterium,
designated strain ORC4,was isolated from the dry fermented sausages. The 16S rRNA gene
sequence analysis showed that strain ORC4 belonged to the genus Weissella,with highest sequence
similarity to Weissella viridescens NRIC1536 (100% ). The intact cells and intracellular extract of
strain ORC4 could inhibit O, - ,DPPH - ,and -OH. Three free radicals-scavenging ratios of
intracellular extract were positively correlated with bacterial density,respectively,the intact cells
could do the same. The intracellular extract had higher scavenging ratios on three free radicals than
the intact cells. At a concentration of 5% 10* CFU/mL,scavenging ratios of intracellular extract on
O, - ,DPPH - and -OH were 45.17% ,56.17% and 54.01% respectively. In addition,strain ORC4
could reduce 35.87 y g/mL cholesterol,and the unit cell dry weight of cholesterol removal rate was
19.89 p g/mg.

Keywords: dry fermented sausages,Weissella wiridescens,16S tDNA,phylogenetic tree,
antioxidative effect, cholesterol-reducing ability
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Fig. 1 Cells morphology of the strain(x100)
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Table 1 Growth characteristics of the strains

I H

ARG +
i Bl =

10 C -

45 C +

6.5 g/dL NaCl +
18 g/dL NaCl +
A M TR +
AR =

B R KRR K

100 | ORC4 (KC108670)
100 Weissella viridescens NRIC1536 (AB023236)

Weissella minor NRIC 1625 (AB022920)

Weissella halotolerans NRIC1627(AB022926)

62

100

—
0.01

Weissella ceti 1999-1A-09 (FN813251)

98 Weissella diestrammenae JCM 18559 (JQ646523)

EWeissella kandleri NRIC 1628 (AB022922)

69 Weissella koreensis S-5623 (AY035891)
Weissella paramesenteroides ATCC 33313 (ACKU01000017)
Weissella thailandensis FS61-1T (AB023838)
Weissella hellenica NCFB 2973(T) (S67831)
Weissella cibaria KACC11862 (AEKT01000037)
Weissella confusa JCM 1093 (AB023241)
Weissella soli DSM 14420(T) (AY028260)
Weissella oryzae DSM 25784 (AB690345)

Weissella beninensis 2L24P13 (EU439435)

Weissella fabalis LMG26217 (HE576795)
100 Weissella fabaria 257T (FM179678)
92

Weissella ghanensis LMG 24286T (AM882997)

B 2 E# ORC4 SRR EBEE A 16S rDNA BEMHN RE L FR
Fig. 2 Phylogenetic tree based 16S rDNA sequences similarity of strain ORC4 and the reference strains
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Fig. 3 Cholesterol-lowering ratio of LAB during growth
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Fig. 4 Scavenging effects of intact cells and intracellular

extract on hydroxyl radical

Z P A A e, Rk A B IR
ORC4 % H H1 %£ 0,7+ .DPPH- 1 -OH # A — & 14
W i 77, 200 L e (G455 o A L R e A 4 i ) 5
F H 2 3 R 22 1 40 i) 52 O A OG L 7E 40 Lk R
5x10° CFU/mL B}, BBk ORC4 5 5% 41 g X+ 0, |
DPPH - FI - OH Y5 BR 3 E K T 45% ; 1M ¢ % 4 Xof
3 Fh A B E R R T 40%; BERRAN XS - OH
()78 B R AR b de K, SE B AN Sk 1473 % 1T B A 41 i
H 54.01% , A H B AR 1 3 56 e 30 % 0 0 40 [ T
ORC4 HA B s 32 3L v IR [ B2 BE F7, i B
B FRE RN, AR KR LT
Bk ORC4 7£ 36~48 h Xif JIH [ Fist fr) [ it 2 184 i o &g
IM7E 48 h J5 B B A A 34 N — AR, B 200 Jfd
+ 5 A B E [ BN 19.89 pg/mg; 76 60 h B JIE
2 [ fif 2 35.87 pg/ml,

YR O LA B 2 iR T, PR LR ) A
o R DG IBE 1 R, ASBA R 2 K A 1 e R R R0
LR B fig 3 2 0S8 A A AT S B A R S S
PAE 2% 3 22 [ YA RE A AH OC FLRR P FP 2 2 2
LPAEFLRT I & | g R L AT 1A DR In RS ZLAT 1A
FE P FLAT B B WS ZLAT 1 2 P LG 2L AT B 45 22
X B30T I T Y T AL L I I P RE T B A ST AR

LHStHRASIL 2015 FE 4 EE 5




RESEARCH ARTICLE LIU Changjian,et al: Antioxidative and Cholesterol-Rducing Ability of Weissella
viridescens ORC4 from Dry Fermented Sausages

A S R Y — PR Sk (0 BT TR O ek AT LLFE S A FLRR BT A DR R R A 4R
A2 L BRAE R BE D AT TS IXRERE R BRI,

¥

SE 3k

[ 1] Niven C F,Evans J B. Lactobacillus viridescens nov. spec.,a heterofermentative species that produces a green discoloration of
cured meat pigments[J]. J Bacteriol, 1957,73(6):758-759.

[2 ] Aguirre M, Collins M D. Validation of the publication of new names and new combinations previously effectively published
outside the IJSB[J]. International Journal of System Bacteriology, 1994 ,44(2).370-371.

[ 3 ] Collins M D, Samelis J,Metaxopoulos J, et al. Taxonomic studies on some Leuconostoc-like organisms from fermented sausages :
description of a new genus Weissella for the Leuconostoc paramesenteroides group of species [J]. J Appl Bacteriol, 1993,75:
595-603.

[4]10h S J,Shin N R,Hyun D W et al. Weissella diestrammenae sp. nov.,isolated from the gut of a camel cricket (Diestrammena
coreana)[J]. Int J Syst Evol Microbiol,2013,63:2951-2956.

[ 5 ] Snauwaert I,Papalexandratou Z,De Vuyst L,et al. Characterization of strains of Weissella fabalis sp. nov. and Fructobacillus
tropaeoli from spontaneous cocoa bean fermentations[J]. Int J Syst Evol Microbiol,2013,63,1709-1716.

[6 ] Tohno M,Kitahara M,Inoue H,et al. Weissella oryzae sp. nov.,isolated from fermented rice grains [J]. Int J Syst Evol,
Microbiol ,2013,63:1417-1420.

[ 7] Stiles M E ,Holzapfel W H. Lactic acid bacteria of foods and their current taxonomy[J]. Int J Food Microbiol, 1997,36.1-29.

[ 8 ]Lin D C. Probiotics as functional foods[J]. Nutr Clin Pract,2003,18.:497-506.

[9 ] KIM JONG-EUN,KIM JI YEON,LEE KI WON. Cancer chemopreventive effects of lactic acid bacteria [J]. J Microbiol
Biotechnol ,2007,17(8):1227-1235.

[10] ZHENG Yongchen, LU Yingli, WANG Jinfeng. Probiotic properties of Lactobacillus strains isolated from Tibetan Kefir grains[J].
PLOS ONE,2013,8(7) :e69868

[11] Sarkar S. Potential of acidophilus milk to lower cholesterol[J]. Nutrition and Food Science,2003,33.273-277.

[12] %A% 0. FLAR B 20 28 % 58 M S0 i [M. b &t . A 4% Tl Ak, 19982 117-128.

[13] X, 220, 22 e 52 45 gl 35 vl i 0L ) st 7L 1R I 100 7 o T 6 5 [T, B 5 AR D BOR 27 41,2009, 29(6) : 937-940.

LIU Changjian,JIANG Bo,AN Xiaowen,et al. Isolation and identification of cholesterol-lowering lactic acid bacteria from Spinach
[J]. Journal of Food Science and Biotechnology ,2009,29(6):937-940.(in Chinese)

[14] Psomas E I, Fletouris D J, Litopoulou-Tzanetaki E , et al. Assimilation of cholesterol by yeast strains isolated from infant feces and
feta cheese[J]. Journal of Dairy Science,2003,86(11):3416-3422.

[15] KUK, XUAK, 2, 45 3G 1A BRI m661 i HT Ak [ 0 [ BE A I [J]. & dh Bh2 ,2013,34(7) : 157-161.

LIU Changjian,LIU Qiu,JIANG Bo,et al. Antioxidative probiotic properties of Enterococcus gallinarum for pig[J]. Food Science,
2013,34(7):157-161.(in Chinese)

[16] LIU Hanlu, YANG Chenjie,JING Yi,et al. Ability of lactic acid bacteria isolated from mink to remove cholesterol:in vitro and in
vivo studies[J]. Can J Microbiol,2013,59:563-569.

[17] Rudel L L, Morris M D. Determination of cholesterol using o-phthalaldehyde[J]. J Lipid Res, 1973, 14.364-366.

[18] JIANG Bo,ZHANG Hongyan, LIU Changjian, et al. Extraction of water-soluble polysaccharide and the antioxidant activity from
Ginkgo biloba leaves[J]. Med Chem Res,2010,19(3):262-270.

[19] Issoufou Amadou,Olasunkanmi S Gbadamosi, Yong-Hui Shi,et al. Identification of antioxidative peptides from Lactobacillus
plantarum Lp6 fermented soybean protein mea[J]. Research Journal of Microbiology,2010,5(5):372-380.

[20] Euzeby J P. List of bacterial names with standing in nomenclature:a folder available on the internet [J]. Int J Syst Bacteriol,
1997,47(2) :590-592.

[21] Alberto Amaretti,Mattia di Nunzio, Anna Pompei. Antioxidant properties of potentially probiotic bacteria:in vitro and in vivo
activities[J]. Appl Microbiol Biotechnol,2013,97.809-817.

[22] ZHENG Yongchen, LU Yingli, WANG Jinfeng. Probiotic properties of Lactobacillus strains isolated from Tibetan Kefir grains[J].
Plos One,2013,8(7):698-699.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.34 No.5 2015



