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RFFA R BREMEAIMUE LTS
FRE OKAR M4 LEs ¥AE' DaA' ERE Be

1 WS R E B e S TR N5Eh FRAIERE 010018
2 WESRT R AR TRER ASEN EFIEERE 010070

H OEAFRIARGREF— kRS 5 RMERNA X, A IRAEAABFALRN, ALE
RALBAT] 6 et 2 B 5, B FRR RIBAH F AR LR A #E . LB 6] T F R+
kLB E R HIRE, o NBRILBRAKRAINRBRE . [FHE] L 24 HNBEILREA
AR S, A B MERFRE) . BB THELSMA . LR BRI R LA A HRIMREA
WEE ) AT 48 4T, Th ik BARIP LB E AR FLER I, 12 16S tRNA A B 5 7| R R 047 21 4T
B, @i RRBAAR LA REAREE . [£R] XEPTN 24 AILBRE 9 BH — 2894k
SMAREALEE ), P EAR TRI3 4 24 MILER A TARSMLRAL B W8RG AR, LRAM B T A GR
(O)FHRFEH 5429%, %2 A EACOH)FHRFEH 90.84%, 1,1-=FKHK-2-=Z KRB A & &
(1,1-diphenyl-2-picrylhydrazyl, DPPH)7& R % % 99.38%, L4k & THESEH 5585%, LR A AL
1.345, BE L BAE A 39.99%. i#if 16S rRNA R F %%, Btk TRI3 A—tRabhEIAFH . @id
2 D-¥3AEHEF R A D R4 TRI3 Bk, J9ET TRI3 xR AR, B IR A ik 40 40 &
Rk i A Ab 4 B (glutathione peroxidase, GSH-Px) 7% 1 . 42 A A4 35 AL B (superoxide dismutase, SOD)
ik, LRI A (catalase, CAT)F 34 2 6942 AH4F A (P<0.05), H TRI13 2849 GSH-Px F 4 2
E&5TFHA%E C (VO)ZA(P<0.05). [436] Btk TRI3 stk BAL A —Z ey B ptE R, AR R
T A FLBR B 40 AL HI 7] 69 B AR AT ARIE .
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Antioxidation properties in vitro and in vivo of Lactobacillus in
air-dried mutton
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Inner Mongolia 010070, China

CAO Kai-Hui'

Abstract: [Background] Aging and some diseases of organism are mostly related to oxidation, with the
further research of antioxidant, the safety of synthetic antioxidants is called into question. So the
research for natural antioxidants has become a hot topic. [Objective] To screen for Lactobacillus with
high antioxidant activity from air dried mutton and to analyze their antioxidant capacity in vivo and in
vitro. [Methods] Taking 24 strains of meat-derived Lactobacillus as research objects, the ability of
scavenging free-radical, chelating ferrous ion, reducing and anti-lipid peroxidation were used as the
indexes for analyzing the antioxidant capacity in vitro. The 16S rRNA gene sequence homology analysis
was used to identify the species, and its antioxidant activity in vivo was studied in mice. [Results] All of
strains that we tested had anti-oxidation ability in vitro, among them, strain of TR13 had the strongest
anti-oxidation ability, its scavenging activity of ‘O, was 54.29%, and scavenging activity of hydroxyl
radical was 90.84%, the scavenging activity of DPPH radical was 99.38%, the chelation rate of ferrous
ion was 55.85%, the ability to reduce was 1.345, the rate of detecting anti-lipid peroxidation was
39.99%. The strain of TR13 was identified as Lactobacillus helveticus according to the 16S rRNA gene
identification. Feeding D-galactose-induced aging mice with TR13 bacterial solution verified that TR13
could promote the activity of glutathione peroxidase (GSH-Px), superoxide dismutase (SOD) and
catalase (CAT) in liver, kidney, and blood tissues of mice significantly, and the GSH-Px activity of TR13
group was significantly higher than that of vitamin C (Vc¢) group. [Conclusion] The strain of TR13 can
effectively prevent oxidative aging for body, and the result can provide reference for researching
Lactobacillus antioxidants.

Keywords: Lactobacillus, Antioxidant, 16S rRNA gene, Oxidative aging, Activity of enzyme

LA, WEIEABE A MR RISk s
A EPIMEERCREY], HMAETH R,
HUAR N I R0 P 2 B AR, [ R
BRI A5 E 22 SOR AR, A e BB 0T R H A
Mt BEUAR, ALK BRI, S TR
e e, Bk, dEmsl ke,
I SRR — R g R SRR
RIS, s ms . 1B PR . Bl 2K %
ThERRAE A, X L 4 1 e S 2 0 2 i A LAk
I WY, Y5O RO RO DIREN S U TN L)
Wy, PRLIH S BRG Jig H7 48 A B4 3 4 — B LR #R 2
AU TR

AME M AEHCES T AN 2k
AT TR, LR T AT R i i
. FERRRERE . PR . BAtkroRE P FLERTE
AR ABH 176 VA B R EE R AR R . TERRE &
iRy e == NEE R SN IR e = IS EEE - S0
ML — i, R BAA B R R4t
ZAR G DNA K FARCE AR IEkK
15 AT, T 40 B A 9 8 40 A T B 4 B ]
PR, LR PR — R A B S
BB ALY AL i (superoxide dismutase, SOD). if
A Ak & T (catalase , CAT) L f if Ji AY 5 fif§ 1
(nicotinamide adenine dinucleotide, NADH)Z#1/p[r]{f
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AL BRSSO B R AR A AL
WHRAS, 2445 Trx, GSH Ml NADH 4 fk
fii/NADH st bl R4S ILoh, s 1 Rnsidt
b6 W 550 o 2 LR R R B S A A T 4 53 A P D
FEEAHY

AR LAy B AN T E R Y 24 BRFLIR
BB S, RSN SEAR R T a0 BT, TR
AR TE PR H AR A AR, S MR H AR
WRES DS T 0 A/ N, DEE H A
PR X 3 2/ N NP AL R GRS, B
FLERTEAR MR ik B A A ) 3BT 1
1 ARk
1.1 w8
1.1.1  EHAIKIE 34

FR A LR TR S A AE J AR BRA A ARRAE, A
W ERPiES T 24 bRl S AR 2
[RPAYE . AP gt KAk & AR Py LA LR
NEMFURE, LIk 24 BREE AT RS AT
RSN AR T 10

S g v i TN BRI SE T N 5 R 2= 3 )
S, 324 H BERIERER . 6 R BIRN
B, MERESE
112 EFERXFFLERIERE

AR, EsBFEREYPEA R A ;
1,1- = 28 & -2- = fd B & JJF (1,1-diphenyl-2-
picrylhydrazyl, DPPH), biffR LT AR
U LR M G, B R A R
A DNA B, Jbm RARAAIFHIAT R
Al lEFRIY, BioTek Instruments A H]; i@ PCR
X, Bio-Rad ZAH]; HIEKIEH, Fil—IER2EY
WA MRTHEAF; SHEATRE O, ZRPRE
AERABRAF . MRS ARSI T AR 8L
MAEFHEA R A
1.2 FHi&
121 FABREMERSHRAERNG &

ZIESCHR[11], BE L FLRR A /£ MRS

TRBEFRHEr 37 °C 1535 24 h, EZAB0 3 )k, HILE
PRER K PR o B M EESE— N 10° CFU/mL, 1k
TR
1.2.2 HHkEREBBREENNE

(1) TERREE I B A d LR 1 b

7 1 mL Tirs-HCI (150 mmol/L, pH 8.20) /i1
A1 mL —Z = LFRB mmol/L), 1 mL 27K —
(1.20 mmol/L)F1 0.50 mL KL, 25 °C /Ki
10 min, 7E 325 nm AbME RS OGE"Y . W
R SARE /N
A B T R R (%) =[1~(45=42)/(41—A40)] 100
o, Ao AN SRESLREI R = 250 T 14 ODsos {8 5
Ay AR SR = 44 T A0 ODsys fE; Ax N
TR EABR = 55 N ODsos (s A3 W ETHE
Al FIAR AR = 45 1Y ODsys (B o

(2) & H HILIEBRAE S 00T

B 1 mL 4BJE™0(2.50 mmol/L), HIA 1 mL
PBS 2 i (0.02 mol/L pH 7.40), Z&1#/K 1 mL,
BAEIA 1 mL SR EEE(2.50 mmol/L), FRIKIE
57, A 1 mL H,0, (20 mmol/L), 37 °C fHiF/K¥#
1.5h, 7£536 nm AbMASRIEIE R 4,, FH 1 mL 2818
JKAREE 1 mL H,0, HAS 4, idHh 4y, 1 mL #F
AL AR 1 mL BYZEMK RS, oA A,
2 H IR R (%)=[(44,)/(A5—4,)]x 100,

(3) DPPH H H &G FRAE S 73 b

ZMSCRR[13], 1A 1 mL #FJUEE S Bom A
0.20 mmol/L /) DPPH Jo/K ZFE/ W 1 mL, F45r1R
A5 IR EHE Y 30 min, 6 000 r/min &L
10 min, BCEFHRAE 517 nm APETSEE. ER
FIHEA:
DPPH [t &5 BR R (%)=[1~(4,=42)/40]x 100
Hrht, 4, k&4 1 mL DPPH F1 1 mL G AW
WA A M EAT | mL JG/K ZEEFT 1 mL R A%
WIOEE; Ao N4 1| mL DPPH Al 1 mL /K2,
[IENEN DL S IERS
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123 TSBEFEFSHESEENSIT

B 1 mL FK 5 0.05 mL FeCl, (2 mmoL)iE4A,
FIRFE 5 min. MIRAEYTIMA 020 mL £kHE
(5 mmoL) X 2.35 mL ZKif/K, #&%5), FiRHE
10 min, 8 000 r/min Z5.[> 10 min, 562 nm ZL5E |
HRAEREN, A
R T HE A 28(%)=[1-(As—Ab)/A] X100
Hr, A WRTEWOCEE s 4,24 1 mL F£5+3 mL
VRIS 5 A R B ZR AR K WO o
1.24 REREDSR

ZMESCHR[15], 76 0.50 mL 5 M0AE S A
0.50 mL PBS (0.20 mol/L pH 6.60)}% 0.50 mL 2k
LB (1%, BB E)IESE T 50 °C Kif
20 min, JWEEHEA, FEMA 0.50 mL =& 4
fR(10%, FiEARFIL), 4 000 r/min &.0> 10 min,
W1 mL BVEW, IAZEIRK N = A0 #:(0.10%,
B AR )% 1 mL, RAJEEHE 10 min, 76
700 nm AbWNEWOGAE,  FTAS IO s D i
JiRE T HR5HR .
125 #mEERISKEED S

Z W SCHk[15], A 0.5 mL A9 PBS ¥ i
(0.02 mol/L, pH 7.40)5 1 mL IEiMERIEATE A1k
W, TN FeSOy4 (0.01%, FiitiAFRLL)FI HyO, 1T
WAL R, WA B0 5 I HAE 532 nm AbFY
WG, PL PBS 1ENas (XTI, SEEGA5 R4 A
TS TR BT Ak g
Mg it AR =14 /A 211)x100%.
12,6 EESMESNHHIRENEE

(1) AT AR i LR TR TR i 45

HLHE DNA $& G ) G idd BH 5 $2 R PR 119

F1 HYRESERFR
Table 1 The group of animal test

DNA, iz 16S rRNA ZH#E 51437 PCR §
#5149 27F: 5'-AGAGTTTGATCCTGGCTC
AG-3'; TG4 1492R: 5-CTACGGCTACCTTG
TTACGA-3', PCR RWAKRZE(25 pL): L. FiFE5]
¥7(10 umol/L)4¢ 1 uL, DNA 2 uL, 2xEasyTaq
Super Mix 12.5 uL, R/D 7K 8.5 uL. PCR 2wk
f£: 95°C 5 min; 95°C 1 min, 55°C30s, 72 °C
1 min, 30/ME¥F; 72 °C 10 min, PCR 4 34 7=4H
1% N WEBE RS T HLUK 3T

¥ W E ¢ %) 78 NCBI BLAST %t 8
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) H £ 17 4 121
PEHXT, 2] MEGA 5.2 #HERGEAKETW, 58
Yl
127 S4EZEHMMREIRNK

WS 24 HER AR/ BRTEAS 5256 2 1Al 77
BRI 1R, HE R AR A S T AL
46 H, BRI EmE 1 Fis. 7R
4 FE R AR S A AR TS | LR B 410
" 0.5 mL TR13 F, ¥ HWE N 10° CFU/MmL,
Ve 45 0.5 mL Ve %, #E B WA 1 mmol/L.
4 {5, i, FLREA . Ve difffr D-2F3L
WA (HEE N 650 mg/ke)E4t 6 4, 7EiE4f D-
A BN, LR AL Ve A4k R 52
BB — S AL A I M Ve Wil ZJREEE
24 h, DASMERGAY 7 7L80E, RONEAR M, FFE
AR B R A T e 225

16 FABT SRR S I R A, 6N BRI
Y AT AR PR A T E
1.3 HUESH

iz 1 SPSS 21 X[ Hdis kA7 k& vk 22 R b L i

=
&l A

Group Injection (mg/kg) Injection metering (mL/10 g)  Feed Feed amount (mL)
Normal group  Saline 0.2 Distilled water 0.5
Aging group 650 D-galactose solution 0.2 Distilled water 0.5
TR13 group 650 D-galactose solution 0.2 10° CFU/mL culture medium 0.5
Vc group 650 D-galactose solution 0.2 1 mmol/L Ve 0.5
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JH NCBI BLAST $4 iE J« MEGA 5.2 % TR R 4 7 45
A TR HE XS B R GER E I HT, 2] Origin
2018 T EIFRZ: .

2 HR5Wi

21 HBHHEEFRKREE

AL, b2 B s i, 2oH—4
AT TR T F . H TR 2 HLURE BRI
H i A A (O, ). A
(*OH)J DPPH HA i3k, BEIIHXTIX 35 [ H 3L Bk
e 1 R PR FLIR AR AR A Ak . B 1k e s
AR RE ST 0 T B,

XF 24 ARFLER P R A B B I BR R T I 2
GERANR 2 PR o 24 BRFLRR AT HA — & 1 48]
BTIERRAES, TEBRFETE 54.29%-10.55% 18], F
BIEBRZEN 23.87%, DIl Rk Z BIEBRAE T 22 5%
2 (P<0.05), HriEBRFREMEMK N TRI3,
RS 54.29%, 3 & T HAB R E(P<0.05),
T8 bR BE 7 I 59 0 O T MR TE2401, TH PR RN
10.55%, AT TR13 /4 19.43%. k35558
PR B Y T — BR A AT R A A B
VR L 0 T A T YRR T A TR B R B P R
TP, 4 5 2 B 50 4 2 M ) TR R YR B R I
ik B 62.8% , Mk W A B R W T BR R R
45.9%"Y . ARG B RIS SR TN E , T
PROUE BR 25 FAH Y, fAAE MU 22 55 7T Re 2
FE IR Z (B AAFE 22 S S 800 . B AE t it 5%
TS TR TR PR 0 B A AR TR U L G A it 4 B B K
e A1 S 7 A A ) AR MR B8 45 T X e AU B
FITEBRBE ST, & B 56 B A0 A 1 14 35 B R ]
FER T AR B . Sk o U e 4
-3

PRIERRFE B thERE I IREs R an sk 2 P .
MR 24 PREEHEAA —E M5 A B EE R EE
5 B RAE 31.81%-99.60% Z 6] , ~F34 i KN
79.19%, JEBRRE T ERKEMREMAE 15 bk, H

BREIK 90%LL BT 70k, i bReR
WM R ZF12, JEBRFERIR 99.60%+0.02%, W&
T HAWE PR (P<0.05), HYCHE RQ3-1-7, THER
HiKkE] 99.40%+0.11% . Wtk TRI3 HIERRFMIE
90.84%+0.04% . Btk BZ2 By ¥ Bk R R KN
31.81%+0.02%, LT HAM Bk (P<0.05), HF%
B A A Fe i TR 31.93%., Ren 2535 T 9 bk
FLIR B 1) T A0 A WO 35 Al L E BRAE )
R B B = B TRAR TR B 94.26%, T e IR
TBRRAUN 10.37%, SAGRIGZS FEIEAMLE
T 55 R I — A A LT TR A e 4 L VR T
B H HETERR RN 67.6%, HIRKN e A0
TR, RN 60.9%°, (R TFAIRK EMRIERR
(S35 7K, D IR AT RS LR T T2 A R 2R Y
WERAE SR Z T D FAE SR, F RS
SE T XHR H LR RRAE S BT, S AR
BRI E XA, B R T 22 5

24 HRFLIR A XS DPPH H i3S BREE Ty ANk 2 fir
No MZEN 24 PRFLBRI A HAT—E W) DPPH A h
FETHERAE ST, TEBRRAE 27.20%-99.38% 2 ], “F-1
THBRE N 81.58%, A 17 #RFLER R B MR A
LA, HAiERRR I 95% L1 Y RHRILA 7 4k,
4% W %k TRI13 . ZF12 . TFI122-1 . TF1302 .
TF3201. F16. HT9, Witk TR13 Mk,
H99.38%+0.05%, B3 T HAMEE(P<0.05). 1EBR
FEARMEYE N BZL, WEREICN 27.20%+0.02%,
OB R R 27.37%, BER T HAGE
(P<0.05), FMEAEMIERIM, BUEFFE NQ1501
Xt DPPH [ HIEIERRR N 65.38%, SAIRKIK I
SELE A B2 0E X AT BB I B R 22 T A 22 5
DA BRAR IS AT O, A0 BRI K A F P
A TR R BE R R 2 3 B0 R LA
B 58 I D R RE M
22 THBFESED

24 BRZLFR 2B B - EE A e 0 e 45 R
3 PR,
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Table 2 Scavenging effect of strains on free-radical

®3 ERIHSKETESH

Table 3 Scavenging effect of strains on ferrous ion chelating

No. Strain ‘O, clearance -OH clearance =~ DPPH

(%) (%) clearance (%)
1 BZI 21.37+0.07efg  79.62+0.09abcde 27.20+0.02¢
2 BZ2 24.23+0.07defg 31.81+0.02g 69.63+0.04abc
3 HT9 51.31£0.06ab  51.43+0.05efg  98.48+0.57ab
4 36T 35.71£0.15cd  86.29+0.02abcd  55.03+0.01abc
5 RB4-1-5 20.87+£0.08efg  83.24+0.08abcd 78.58+0.13ab
6 ZFl6 39.95+0.14bc  76.32+0.04abcde 84.50+0.12ab
7 TF1302  25.13£0.08def 87.94+0.08abcd 97.87+0.35ab
8 BZ3 42.05+0.09abc  90.49+0.05abc  94.90+0.33ab
9 Flé6 25.37+0.10def  82.41+0.02abcd 95.39+0.14ab
10 1-4ET7301 29.26+0.20cde  69.97+0.05cde  53.03+0.28abc
11 TRI3 54.29+0.04a 90.84+0.04abc ~ 99.38+0.05a
12 ZF22 21.4440.05efg  90.06+0.01abc  80.37+0.41ab
13 TRI-1-1 12.90+0.01fg  70.98+0.04bcde 86.23+0.07ab
14 RB20-1-5 14.84+0.01fg  63.49+0.09def  81.82+0.11ab
15 RB36-1-3 13.96+0.01fg  95.10+£0.02ab ~ 89.19+0.14ab
16 RQ3-1-7 15.66+0.0lefg  99.40+0.11a 83.54+0.17ab
17 TE2401  10.55+0.01g 72.76+0.06bcde  84.16+0.19ab
18 TB3303-2 15.46+0.00efg 72.70+0.03bcde 86.43+0.08ab
19 TF3201  11.22+0.01fg  87.17+0.02abcd 97.52+0.30ab
20 1-8XC 15.09+0.01efg  38.41+0.03fg  49.59+0.28bc
21 05-97 15.09+0.00efg  36.32+0.03fg 83.88+0.10ab
22 TF122-1 23.56+0.01defg 86.48+0.0labcd 96.97+0.10ab
23 ZF12 18.06+0.01efg  99.60+0.02a 96.90+0.48ab
24 F42 15.41+0.01lefg  90.41+0.02abc  87.33+0.29ab

TE e AN [F SRR RN R T bk =2 1] 14 22 55t @ 25 14 (P<0.05).
Note: Significant difference at P<0.05 level was reflected in
different lowercase letters.

& 3 ATA, 24 HRAB WA E &R T
22.20%-59.97%Z 0], FIEEALR Ny 45.78%, A
13 BRI E G RENTE PRI UL, Hh#E G
1E 55% VA E bR 3 #k, 0lh ZF12, ZF22
K TRI3, EAHEH 59.97%+0.02% . 56.10%:+0.04% .
55.85%+0.04%, 23 & T HAB R (P<0.05).

AT IR B 2 R BOAR S B3 Kok i
Bt Ak A0 LAl R AR5 5 | A S ) R 2L R
PR T 4R A 5 0 14— A T2 B T s R S v e
4 BT At B p R R AR AR ™). Lin 45
MET 19 BRFLER A A G 15 00 s 1 2
HRETT, I RIL T PR BUE AT B. longum B6

No. Strains Chelating ability (%)
1 HT9 50.22+0.12abcd
2 TRI13 55.85+0.04ab

3 TF1302 46.47+0.04bcdef
4 BZ3 37.84+0.12efg

5 RQ3-1-7 45.3440.10bcdef
6 ZF16 45.09+0.02bcdef
7 F16 41.96+0.03cdefg
8 BZ1 49.47+0.01abcde
9 TF122-1 45.47+0.10bcdef
10 F42 52.10+0.07abcd
11 ZF22 56.10+0.04ab

12 ZF12 59.97+0.02a

13 1-8XC 46.97+0.05bcde
14 TF3201 54.22+0.04abc
15 TE2401 40.46+0.06defg
16 RB4-1-5 46.22+0.07bcdef
17 RB20-1-5 31.21£0.06gh

18 05-97 34.58+0.06fg

19 1-4ET7301 50.09+0.02abcde
20 36T 49.224+0.04abcde
21 TRI1-1-1 42.71+0.04cdefg
22 BZ2 22.20+0.03h

23 RB36-1-3 44.3440.04bcdef
24 TB3303-2 50.59+0.09abcd

TE s IR REFRIR AN R B 22 [ ) 22 53 (1 1R (P<0.05).
Note: Significant difference at P<0.05 level was reflected in
different lowercase letters.

1 B. longum 15708 FAJCANML b5 WK T 25
RE S fcsm, 43910 407 mg/L #l 26.6 mg/L!"™!,
Zhang ST 19 IR TR (12K 2 T2 B RE T
AR A BTN 34.66 mg/LU?,
23 XIREENH

AR ERA, AHYPTUALRE )5 HAE R
B I R A 06, HEEBRIERE T W 22 8] 5L 1E
M R Y Bk & 5 2L B h PR
ek A RN, 7R E A T, TR
K 700 nm A HRIEOGIE, WO BOC B
A bt E Y BT 2, AR 38 IR sk
R, A RIS P AR B e IR IR 25 R AR 4
FiiR
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Table 4 Scavenging effect of strains on reducing activities

No. Strains OD700

1 HT9 1.128+0.003¢

2 F16 1.178+0.030bc
3 TR13 1.345+0.184a

4 BZ1 1.216+0.079abc
5 05-97 1.220-+0.041abc
6 ZF22 1.197+0.014abc
7 RB36-1-3 1.146+0.040bc
8 TB3303-2 1.221+0.063abc
9 TF1302 1.170+0.014bc
10 TF122-1 1.218+0.044abc
11 TF3201 1.249+0.044abc
12 1-8XC 1.304+0.075ab
13 1-4ET7301 1.207+0.049abc
14 ZF12 1.173+0.020bc
15 TE2401 1.203+0.048abc
16 F42 1.101+0.074¢
17 RB4-1-5 1.17411 3+0.009bc
18 TR1-1-1 1.239+0.079abc
19 BZ2 1.172+0.143bc
20 RQ3-1-7 1.203+0.111abc
21 36T 1.149+0.019bc
22 BZ3 1.166+0.082bc
23 RB20-1-5 1.213+0.187abc
24 ZF16 1.178+0.017bc

T ANIF B3R AN ) B =2 [ 11 22 e 381 (P<0.05).
Note: Significant difference at P<0.05 level was reflected in
different lowercase letters.

& 4 AN, 24 HREWEA —EWiR )RR
J1, WIERESITE 1.345-1.101 Z[0], SEXR ) S
1.199, iRJREE SRR N TR13, &J5HE
ik 134540184, 5 HAWFRE R 8% (P<0.05), H
UCNTRRR 1-8XC, RJRRESI N 1.304+0.075, AdJiHE
TSRS F42, AJRREJIUR 1.101+0.074,
SRR I 0.244,

T AE DN AR & I v 3R R ik T B m b
SAALTE PR AR, 25 53R R i e 1) S0 R AN M 7
W R R BE T35 214.52 umol/L, T Al A 4 it
TR AE J110 K 66.34 pmol/L, ik T52 % 41
JEL T A e 1 P, S AR A A PR I g 4
R—2, UL AR ) TP FELRR TR

S HE AN .
24 BRI EMHEE

Plg it E AL RE SIS R anZk 5 PR, i
5 AT, MK 24 BRI EA — 2 WBig i
Ak ), PilsBd EALREITE 9.51%-39.99%
[B], EIIERK 24.45%, B 9 REPUIR BT A LRE
NFEEHRe 1z b HHTEkk TR13. ZF22 J ZF12
MITRE Bt AL RE T BRI 39.99%+5.34% |
38.45%+5.92% K 39.30%=+3.73%, HHAMFEKZE R
B2 (P<0.05); TN 1-4ET MIBHE L S ALRE
BT HABFE R (P<0.05), 1UH 9.51%+1.68%,
iR IR P AR 23.78%

x5 EMMERIELE
Table S Scavenging effect of strains on anti-lipid peroxidation

No. Strains Clearance (%)
1 HT9 21.75+0.62d

2 F16 30.55+1.29bc
3 TR13 39.99+5.34a

4 BZ1 17.08+3.40def
5 05-97 17.95+1.93def
6 ZF22 38.45+5.92a

7 RB36-1-3 12.20+4.37fg
8 TB3303-2 19.89+2.62de
9 TF1302 22.67+1.06d
10 TF122-1 36.28+6.73ab
11 TF3201 14.1543.01efg
12 1-8XC 29.61+0.52¢
13 1-4ET 9.51+1.68¢g

14 ZF12 39.30+3.73a
15 TE2401 33.71+3.38abc
16 F42 29.44+7.43¢
17 RB4-1-5 14.3243.46¢efg
18 TR1-1-1 21.42+0.80d
19 BZ2 23.26+0.68d
20 RQ3-1-7 34.94+4 .94abc
21 36T 18.26+2.79def
22 BZ3 23.07+1.55d
23 RB20-1-5 18.00+2.33fg
24 ZF16 20.90+0.91fg

e ANIF B3R AN R B =2 8] 1 25 7 31 (P<0.05).
Note: Significant difference at P<0.05 level was reflected in
different lowercase letters.
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FIBA AT 41 ARFLER P JC AN M B B iR AR St
e i S AL RE S ATk b A, 45 R R B s P
kbRl k 68.36%4 4, Hik sy
WFFT 5 AR, U B IR P 4 o 2 B g o o 4R Ak 1)
FLEAERYI .

CEATRE A L TERREE S . DR TE A
RES1 . W RRE ) DA CHLIR At S AL RE 1 4 AT,
B TR13 HA MRS EILRE S, W HE T
16S tRNA JEH %0, [FEHER T —2ARPK
5 A FRIMEL TR o
2.5 %k TR13 89 16S rRNA EFYFE

AN DNA 2GS BTk A4 i T
PAPE TR13 () DNA, HWFEELE 100 pg/mL LA, H
Asso/Azgo N 1.93, TTHFTF—H1A50, =M@
PritT PCR YIS, 1 W 1% SN b EE A
KA AT ETE 1 500 bp AoAT, UL, A
o ¥ PCR =¥k E iR e YR A R H
AP AIINE , FTASB L7 5178 NCBI £ 22 rh ift
17 BLAST fHIM: X R L TH, 455800
B 1R, Witk TR13 (555 MT043813) K317,
FFEE, ARERT I 98%1U .

2.6 Bk TR13 BYA RIS

NEUREINE 8 G, IERAHIARTEMN 28.21 g K

% 38.06 g, MM Z4IAREMNSLIHIN 28.21 g K

£36.32 ¢, HaEE/NTIERLP<0.05), i D-
LI SR )
2.6.1 NEBFAE. BAE. ME
MIERE N

S /INRAEFIE . B S i GSH-Px 1
MEGE RN 2 Bk, TR13 4/hR 3 AR
() GSH-Px TEMEI4 B 2% T HAl 3 41(P<0.05). 7E
I 4% 4H/NBU) GSH-Px ftE2E R W%, Hirp
TRI13 #11% GSH-Px {fMdm, HIEE & FIHA
34 (P<0.05); FEHMIEMERM, 5 TRIZHIEM
e f 3 25 5 (P<0.01) . S 2/NRAE IE GSH-Px
TEPES P A —3 . 7EMmEH, TRI3 41y
GSH-Px V&MEAT) 3% = T HAZH (P<0.05), {H At
SHZERIEARE . FEE, 34048 TRI3 4R
GSH-Px {EPEY 3 5T Ve 41(P<0.05), & LAUER
i -FUAFI TR13 X TN GSH-Px 1A —&E
IEEFHE
2.6.2 NRAFAE. SiE. MBS BEEYSILE
W]

S U/INRAEFIE . B IE & miE H SOD {1 Jyill
SELERNE 3 fin. HFE41ZL0 SOD i J1 3 ik
FHABWAHL R SOD %)y, XAl RES AT
PUARACH Y F 8 B A G, TR, &4/
ZIAf SOD {EME2E 5% B3, TRI13 4/ SOD

ARtEMR I ALK

Lactobacillus helveticus (NZ CP012381.1)

99
99 ﬂn (MT043813)

92 L Lactobacillus acidophilus (NC 006814.3)

93

Lactobacillus gallinarum (NZ CP012890.1)

Lactobacillus tucceti (NZ AZDG01000033.1)
93 Lactobacillus sakei (NZ CP020459.1)

—
0.2

Lactobacillus hominis (NZ CAKE01000027.1)

1 kK TR13 & F 16S rRNA EFFHIHMEN R KL B

Figure 1

The phylogenetic trees of strain TR13 via 16S rRNA gene sequence

TE: 3 BT IR RGBT 1 000 YOTHRTERGZ I S A 3L s 0 SO RBEAURIELER B, RECh 0.2; S NIF

SONEHIERRAY GenBank & 575

Note: Numbers at the branch nodes are bootstrap values, expressed as percentages of 1 000 replicates; The length of branch represents the
evolutionary distance and the coefficient is 0.2; The number in parentheses is the GenBank accession number of a known strain.
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430 ONormal group
3 400} a O Aging group
£ c b ETRI13 group
?6 350F [ W Vc group
£ 300
= a
Easop | |4
=)
<. 200t b o
z d C cd
g 150F
& 100
Z
&) 50 [

0 Liver Kidney Blood

Different tissues

2 AEENRFFE. BiE. MiE$ GSH-Px &
Figure 2 The activity of GSH-Px in different parts of
mice

e A E SRR R [ — 21 U4 [R) 41 50 22 1) 9 2% 5 B 3 1
(P<0.05).

Note: Significant difference at P<0.05 level was reflected in
different lowercase letters.

3501
O Normal group

300 a O Aging group
= b ETR13 group
E ESTIN B V¢ group
2250}
° d
2 L
& 200
£ 2[9 ¢ ab
2 150} a
2 d
>
B b
S 100 . b
a
O
v 50+

0 Liver Kidney Blood

Different tissues

B3 ARANRAFAE. SHE. MEFD SOD &4
Figure 3 The activity of SOD in different parts of mice
e A R OR Rl — 21 8UR [F) 1 51 2 1) /Y 22 5 35 4
(P<0.05).

Note: Significant difference at P<0.05 level was reflected in
different lowercase letters.

T B3 A T B (P<0.05), HHIEEMLTIEH
Z(P<0.05), 5 Zhao ZEPTRIBFSELEH—F; [Fnf
TR13 4114 SOD 7% P i E K T Ve 41(P<0.05), X
5 Zhao ZVPIBIFTSE AR, ZeHT I A AT g 4R

WEE DA b B fr /N BRU S R Y 22 S I s, & 41/
FUE I Y SOD & Jy MR S I —3%, TR13 41
WE T EEAH(P<0.05), IEWAK Ve AEET
TR13 4. £41/NEUMHE H Y SOD 1% J1°h 3 1414
TR AR, (HALEE S T4 R
2.6.3 NRAFRE. BB, MFEPEERCSEEED

ARG 3 AN CAT 36 e 25 5 an
Kl 4 Fin. B 4 AT, S 4U/NRUFFE CAT 1
JI0 e S5 RO E R A e, HIRCH TR13 41,
TR13 415 Ve AIEMAY, 53400 ik 2%
ZE5(P<0.01), FEBENEALIH, Ve 411 CAT )
I, TRI3 HIWE S Ve 4MY, BESTE
ZH(P<0.05). LT H ) CAT 36 ST 3 4 e fik
f), {H TR13 41K CAT i§ N1k, WESTES
Y FIEH 41(P<0.05). 3 ML) CAT i 1355
Ve TG TR Y, BERH—E Rl i FLER 1A TR13 A]
PIRFHHLIAR Y CAT 1 1 Hbt A bRE 1 5 Ve it
AALRE I Y .

HlE 2-4 WA, EEA/NEM SOD .
CAT &% . GSH-Px V&M B & TIE R4, Ui

60r ONormal group
O Aging group
Q50L a B TRI13 group
E ES b B Vc group
=]
— C
o L a
% 40 b
a c
80 —
£ 30r
2 d
2 d
2 20¢
E
< 10t
O
cdab
0 ] 1
Liver Kidney Blood

Different tissues

B4 AEENERAE. St MBS CAT EM4
Figure 4 The activity of CAT in different groups of mice
e AR B R R ] — 20 UA [a) 4 390 22 1) 1 22 e B 1
(P<0.05).

Note: Significant difference at P<0.05 level was reflected in
different lowercase letters.
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H D-2PFLBS [ ny s SR s, TR13 4% 3 F
fifg6 7139 B3 5 TR 2 41(P<0.05), B —
SEFE A FLIR B TR13 (A Mah st /N BRI BT Ak
fifg & A RTHER, Rl RMZLRRE TR13 £/
IR NATTRE & A5 —E Bt S AL VE R .

3 4

(1) WidxF 24 PRILERBEMARSN F R FETEBREE
Ji. WERE TEARE T . BIRAE T RPUNE A
TLBE ST AT E o, e Y T — AR AL TG PR 5
R FLER TR TR13, XFHFAT 16S rRNA B 73+ %
S, ATRE R TR13 M3 L3 .

() M —E R R E LR TR13, ffi/h
SUFFIE . 'BE . Imy& % SOD &1 . CAT &k,
GSH-Px i M 5 1AM Ve 41/ AR BT B AL B 1
P, HIE S TR BB (P<0.05), RUIZAE
HAVEAPRACTIF A1
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