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1. W369HIEIERTS
Figure 1. Colony morphology of L. alimentarius
W369.

2.2 W369%T16S rRNARFEFINRE L BEMA
e RS E

FIFINCBIM 35 U PST-BLASTH 4, X}
W3691916S rRNAFEAT [A] I M ¥ 51 ekt il H]
MEGA¥ A, RHI4B451:(Neighbor-Joining,
NI T R G AW (B 3), FH B 2505
(Bootstrap, 10007 55K 90 45 7 SC U AR R . N
Bl 3R, W3695 I ALFLAT B i A TR Rk Ab T[]
—Ar 3, SHEERL. alimentarius NBRC 10646417

100

£

5.00um

x10.0k
2. W36OREE FREMIER A

Figure 2. Morphology of L. alimentarius W369
(x10.0k).

16S rRNAJF51(AB626058) [ A1 4199%, 45& 4
A=A % I — AW 369 A THAL LT A, 7
YIRS KT 737424
2.3 HEHRAERKHEATERIZ
W369TEMARMR S F v () A K it B Fn ™ 12
M B 4R . R FRBIAT6 hAb T AR Kk
Wy, AR, RED; 6 hia gt AXT
BUERW, WK UTHEGERS, WK™
AR A VR EAKHEER, pH FRE; £]20 hit

AW369
actobacillus alimentarius strain NBRC 106464 (AB626058)

L
100 {actobacillus alimentarius strain 6237241 (KC755103)
— Lactobacillus alimentarius strain IMAU80014 (GU125436)
_:Lactobacillus paralimentarius strain ACA-DC 3363 (AJ422034)
80 Lactobacillus kimchii strain MT—-1077 (NR025045)
Lactobacillus mindensis strain TMW 1.80 (NR028949)
Lactobacillus futsaii strain YM 0097 (HQ322270)

74 Lactobacillus farciminis strain BCRC 14043 (NR114398)
r I

Lactobacillus crustorum strain LMG 23702 (AM285451)

—_—
0.002

3. EF LactobacillustE X E K& W369 16S rRNAFFIE RS 4 B H
Figure 3. Phylogenetic tree based on 16S rRNA gene sequences of strain W369 and related Lactobacillus strains.
Numbers at the nodes are the Bootstrap confidence values obtained after 1000 replicates. The scale bar corresponds to
0.002 substitution per nucleotide position. The GenBank accession numbers for nucleotide sequence data are shown in

the brackets.
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Figure 4. Growth curve and ability of producing acid
of strain W369.
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Figure 5. Effect of NaCl on viability of strain W369.

2.4.2 TH BRI : W3697EpH Jy3.0F13. 509 514
TAEGRAB LA, BWAERAE10° CFUML (& 6).
2.4.3 T AHERRE: 45 R R W3697E IH R vk iF
0.05%—0.20% 4 REME A7 /08 h, FELFA & J1#F AR
HH57E10° CFU/MLLL (& 7).
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TR REETRATINE T Bk X8RP A: 2
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Figure 6. Survival of W369 under different pH
condition and time.
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Figure 7. Survival of W369 under different bile salt
concentration and time.
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&1, W369x18HE RAV &R MIFIRE
Table 1. Minimum inhibitory concentrations (MICs) of
the different antibiotics assayed against W369

Antibiotic MICs/(pg/mL) R/S
Chloramphenicol 16

Kanamycin >2048

Ampicillin 2

Erythromycin 2

Penicillin sodium 0.125
Rifampicin 0.125

Cefotaxime sodium 4

o v v m ®m m @

Streptomycin 32

R and S represent “resistant” and “sensitive”, respectively.

1Y iR R AR B B R . i E W3 698 5%
72 hDA 5 B e A AR £ 5 529 0.0177 mg/mL,
R R 492.92% 0 SRR ST, 7 AR [
N300 mg/LI S5 F T WA W 369 [5] P 14 [ figk
ZH31.80%,

2.7 BEHRIBLEILEES

2.7.1 W369RIIRJREE ST . FEM 1A RS T ST
etk 2Z RIAEAE R — 8 ARG o SR AL T vk
ME T RARA R 53 I8 G PR (R 2). W36958
A RS M e, 71k (244.52+0.92)
umol/LE B2 i, i T RAE&M T HME
B W FLRR TR AR, (BT L T B IF v TR A T 3
I

2.7.2  W369%DPPH-Fl-OHITEIRRES : DPPH-
N A EA Ao LA e 1
HA RIFREEREMA LA R, Y7Erbs b
N HA AR A R EEEBRAIR, A BB
i 5DPPH- [ thEEM B 7 R A B X, A 4
R 5DPPH - #:52  FLT AU I — 2 1 i
K% . HREIDPPH MR 2y —Fh 2 H
(R FIPE B AR PSR R T Tk . AR DF
FEME T W3694% 250 X DPPH - Ay 35 5 % I (5
2), W369K M & EFRDPPH AR ) ik, 35
F(88.02+1.48)%, LUk &TTHE M BN
(74.03£2.77)%, ToAH ML) 01 BR g 1 AEXT 55
26 47(35.56+3.89) %,

S S S — FieRE H, O, I T S Fe” VAR &
Ja e R A I IS, LR A R N A R
Hk T A R AR PE R - OH (H,0,+Fe” —-OH+
H,O+Fe’ "), 136 28 W3691) 5¢ 5 4 1 %F - OH Y
THERAE I E T IO MBI, W BRI
(77.17£17)%F1(46.44+2.48)% , 1E KRB FiEh it
A 1 X OHAT T B A o
2.7.3  W369xt-O By KRAE /1 Fixd Fe ROEE A BB
J1: 0" BAR AR L H IS AL A IE 25
b, AERETES R B AT & A IR s g = A=
HARIEYER-OH, B 78 FLRR B 45 41504 -0™ 1Y
THERAE T AT LU HAt A AR g o Fh Se el vl
0, W369%F-O" ¥ A RIRFEEMTEBREE S, THFR

2. W36 ELED BN ILaE

Table 2. Antioxidant capacity of different lactic acid bacteria isolates

Subjects

Fermented supernatant

Intact cell Cell-free extract

Reducing activity/(umol/mL cysteine equivalent) —

Scavenging of DPPH-/% 88.02+1.48
Scavenging of -OH/% -
Scavenging of -O, /% 43.75£3.10
Fe’' chelating ability/% 29.994+2.34
Lipid peroxidation inhibition capacity/% 3.98+0.55

244.52+0.92 65.50+3.13
74.03£2.77 36.56+3.89
77.17+0.58 46.44+2.48
42.98+1.27 0.92+1.53
6.83+0.21 4.73+2.56
29.67+0.77 2.56+0.47
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AE 1MWK Ry e T L 07 > o K 40 > TG 40 e 4R
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RE 7 BRSPS R TR 1 e U Rl A
B, W36945 410 X Fe” WA RE 1 5 -0 (KR
Re I RE AR, R K D> 50 HE 4 >0
A EEER) .

2.7.4 BiRBGEALRES . FR AR — AR IR
BE WL )2 BT B H 28R R, A
PUR M AR S5 Fe™ ol LI G IR & A ad Ak, #
FTF IR & B s i b gL e 1. JATm
TE T W36945 215 XA ST A 7Y v g o ast LAk g 0
HIFER, 2 2XHLHR B A 3 4 2 & I I
15 (3.98+0.55)% . S AMH1(29.67+0.77) % IC
MR B (2.5620.47) %

2.7.5 W369EEHHBESTE. T-A0C., &
SODFICuZn-SODLA K GSH-PRIEHHIME . #ikt
(-SH) P EE AR ILTERR AN E, EHTEN T 5k

3. W3IEERFHES=.

WTIRIRAS, 5 H iR A ROV S AT L g
(-S-S-), Hrp5RIL R N RTER, RN 2-
SH+2-OH—-S-S-+2H,0, FrLAULHE AN 5L &
i, HIERR A IR RE iR . W369THE {4
SR BAAREFRMIEREASE, XA
AR -OHIGBREE I M E LR Z —, W3691) &
P 1V WA AN M 5] 3 3R — E 1Y SODYE M, &
WIW3691% SODTEMI N RSN A A 4341 o itE—20 %
fL N A SODHEAT 43 BRI, &I CuZn-SODI
WA, BT ] LLAERT W 369 SODJ& T"Mn-SOD
HI 22 30T, W36 L) Fl k I I T il X 2R 0
—EMGSH-Pxi&th, KB L5 GSH-PxIF %
T A A3 GSH-PxyG M, RIS =
GSH-PxW & &2 TN, A, GSH-PxtLH
A —E RGO MIRE ™ FELIAR P A —
FH 3 A 35 B AU — Fh b A e e AR 1R H
MR Z A LR T E, IS BE St I i
FE A A H 2 IR U TR — A R
B RAERAERT, HReUiIX A B B A —
JERITEBRVE

T-AOC. SODIAK GSH-Py ;&%

Table 3. Mercapto,T-AOC,SOD,GSH-Py activity of W369

Subjects Samples

Content

Nonprotein mercapto (-SH) cell homogenate

140.53 pmol/g prot

T-AOC cell homogenate 0.38 U/mg prot
T-SOD cell homogenate 6.07 U/mg prot
fermented supernatant 14.95 U/mg prot
CuZn-SOD cell homogenate 0.02 U/mg prot
GSH-Px cell homogenate fermented supernatant 4.52 U/mg prot 33.06 U/mg prot
3 Wb PSRRI . TEIUTE . SRILRITE . &

FRTLIR 1 B bk 2 T T 3L A i B4 2B R0 Y
Tk, BAS FINRSEHT T FR W5 K 4 A T 7 A4 L el
ot 2 B — LR [N ) LR R R A RUB AT A
ne WERRFLATR . MRS . P RIS
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MOBAT B KO BB AT 4
AR SR A EIFR M AR, B R
R OGP A BRTRR L5 L S h R bR BT 28 M7, 1
PRy ) it m R PR D01 AT SIS PR e BE 3 AR JIEL T
e AR RE T A FLRR A S/, 3R T f s AR vh
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TEXTREE BRAR B 45 T D) REEA T 2T A AT, A
ik 2 DI RE A AR, LA 5 TR 1w A LR TR PR
FPEEU

HAEFAT FEW3694: K Batl ik, 55376 hT
UH E AR AR K, TG R R B A Bl pH 4.0,
A DAAR 1A 6 2 70050 K I A R 7 R o 1) i
AFM . W369XNaClif 32 P R, 10% A %44 T
YA A7, X TGS F ok & B Sl A oy A il
it 1) & R AR RE A6 2 AR IRV IE R 5% LA
A ER K FRATS SR AT LA IE B A0 N AR A R A2
PEERET, W369RENSIE N pH 3.0/ H BRF10.2%HY
ARERFREE, PRI W369)8 12 AT LAUGURE it 1 R 3155
A iE, MWIMPRIEE R B R EH . BR
Pz A, WS A e e v A Rk 4 B — i
{H, TSR B L& mE TR NiTE
7 S BE AR SR R T BUS BAR B K ORI
JINE 2 AN R ERVE i & G, (R A AT ik
R 1) AR R A v, X e TR P RS IR
THRREL i Rk i fe FE s T T 2, JF
K HAT [ U R R B R T RO T REVE R AR, AT 3%
IR Pk 1) e B BR AR AR O B T 2, e A
PN DU 1% Ge 3 v 4 s AR LA BN
NaNO, # [ AR 1590.81%, I T & B T
i RS TR ER AR A SR RS B2 . 53 4h,
P I 98 T R v 2 | A ) 3 kR R R A
SEEC I P RS A L N 2 e
J3E, TR FAR AR ML 375 v I 61 52 1) e AT
R AV [ Bt At Bk X 4 T R B S SR Y —
R, ARSI 5 AT K eficks i e 15 2 1Y)
IR FLFF M A2, A B ) % B oK 3k ]
(55.61£3.19)%, KRN3Rt R B4R
JIEL [ B SR BB AR E R T LR T A T B 5T
MBI & H 52, (HZBENEP e —E
RGP —TIRE, XT3 2T RE S Ak 1Y T & A
b, AWFTE R B AL LT B W 3695 IV il R £k 1)

R AR 0M92.92% , A [l Bk FL AT HL [ 52 6% ik
(31.80%) BT AALRE ST, X A I =5 A A ol i 119
75 EL A E B A f B sk AR S 7 o S M5
i A LW 369} Z2 i [ i A SR ERT, DT
W R0 A ROE K TSR . EEHA ERED T
AR, MR R, MO PR A
EY

XFW 369 BBt S AL R BT 5% 235 SR I T 4 BH,
[F] — Wk LR TR 119 A T V. 0 4 A B A
WERHU P AL RE IR R R 22 57, SRWIHT
A T PR ) T A AE R BB B s A A T AN [
AR, Prafby i E2E P A LR . 4
BT, SIS . ARSI T W369
'SODMGSH-Px PRI HT A E A, X T2
A A A2 M R A T DL R4S AL e B AL
AR R M AE A fRE— 2. A, iR
AT X SRR B 5 i/ AR B AR IE R R S
A R B AR G . ks
Yy o HPo BB ALV Y 322 R R R S AL T B
-OH MIfig J1 o FRATTZE 40 A3 35 ke I 28] 48 s 1)
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Identification of a new probiotic Lactobacillus alimentarius
W369 from Chinese traditional pickles

. . . . . . . *
Wei Tang, Wei1 Hu, Jingrut Wang, Jinju Wang, Yanping Wang
Key Laboratory of Food Nutrition and Safety, Ministry of Education, Food Engineering and Biotechnology Institute, Tianjin
University of Science & Technology, Tianjin 300457, China

Abstract: [Objective] A new lactic acid bacterium was isolated from Chinese traditional pickles and its potential
probiotic properties were analyzed. [Methods] The strain was identified by morphological observation, physiological
and biochemical tests and 16S rRNA gene comparison. Its probiotic properties were evaluated, including resistance to
NacCl, the minimum inhibitory concentration of antibiotics, nitrite degradation ability and cholesterol removal ability.
[Results] This strain was identified as Lactobacillus alimentarius W369 (No. CGMCC 7.180). L. alimentarius W369
could survive under the concentration of 10% NaCl and it was sensitive to some common antibiotics. By studying its
probiotic properties, we found that its nitrite degradation rate reached 92.92% after 72 h and the cholesterol removal
rate reached 31.80%. The fermented supernatant showed strong abilities of DPPH- and the superoxide anion radical
scavenging capacity, as well as Fe’" chelating ability. The clearance rate were (88.02+1.48)%, (43.75+3.10)% and
(29.99+2.34)% respectively. Strain W369 also exhibited strong reducing capacity, hydroxyl radical scavenging action
and lipid peroxidation inhibition capacity. Both the fermented supernatant and cell-free extracts exhibited glutathione
peroxidase (GSH-Px) and superoxide dismutase (Mn-SOD) activities. [Conclusion] L. alimentariusW369 possessed
many probiotic properties including nitrite degradation ability, cholesterol removal ability and antioxidant activity. It

has many potential application values.

Keywords: Lactobacillus alimentarius W369, nitrite degradation, cholesterol removal, antioxidant activity
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