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Abstract: In order to obtain lactic acid bacteria (LAB) with a strong acid production capacity, good tolerance, and high
function from persimmon vinegar broth, which is suitable for plant substrate fermentation. Using the persimmon vinegar
broth naturally fermented as a source of lactic acid bacteria, five strains were isolated using MRS liquid culture medium and
calcium-dissolving circle methods. The abilities of producing acid, tolerance, antioxidant and f-glucosidase production of
the 5 LABs were measured, the morphology and 16S rDNA identification of the screened two LABs with stronger
comprehensive performance were analyzed. Based on the results of the screening, Lactobacillus acidophilus and
Lactobacillus plantarum were identified as two excellent strains of lactic acid bacteria. Both lactic acid bacteria produced
acid at a rate of 2.00 and 2.24 g/100 mL, respectively. Among the pH tolerances, the lowest was 1.5, the highest was 10%
for ethanol, 1% for bile salts, and 7% for NaCl. The scavenging abilities of screened two LABs on ABTS", DPPH, O free
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radicals were 65.12% and 62.26%, 77.42% and 68.89%, 93.76% and 87.89%, respectively. The production of S-glucosidase
were 26.37 and 30.27 IU/L. In this paper, the two LABs strains with strong biological properties were obtained from

persimmon vinegar broth for plant substrate fermentation, which could provide strain resources for the development of

probiotics.

Key words: persimmon vinegar broth; lactic acid bacteria; screening; identification; tolerance; acid production capacity;

antioxidant capacity
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AR 5 T BB R R AE ETRR Y 90%, F=fr 5 L B =5
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R Zr=F 1ILIX, Br=am RKEAMI A Fiz i, 230
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L2 B (Lactic acid bacteria, LAB) J&—JS & 1%
T AKAA 077 A= LI %) DR A sl ek DR AU R A > BH
ANEES Y, FLRRBEARIEH =L A LIRS ) it HA [
KB il pH. I s R FENGE s R e P8 i
PRAE P, s A S XUBR O B2 v B W i PR
FIRAMEN Y (g o BRI TS ZLIR PRI E D —Fh 22
IR TIRE A Y Iz N T 5L . 255540
BRUTN BRIGE T S U AL G K T R il o O
1 BRI ER LR TR O N T LDz A 7 v R
BRSNS o B e A B B FLIR B I
R R R, &Sl R ST B IR PNV
RN TR 25 32 HR 43 18 i 16k W X i 25 P Escherichia
coli FEPLIEERGR I ZLER T, LUF APl
WM 2GR A . BEE AR & SR L . 2Rk
AT 2R AR 2K, X LR TR AN [R] 2 B 2 0 o 3 g P RN
i SZ P T B S SR, B AT ERLIE ST P EAT 1Y
FLER TR A A G218 K TR 2 DIfb g ia] ™, F itk
T eI A AT A L 5T A I A FLIR PR S T R 25 2B P2 AE
AR L A SR R T —

BRI SR R BRI A RSB b 2 — 2 Y
HA M S R EAr e ZLER AN . BEIASSC A B4R A
P AT IS A P R LR Bal AR, ik Hh BLAT 7=
e JI5& . W SZPEREAT- . PUAAALEE 158 S ™ B-HeI 4 b
T 7K F-m P BAA S G T R BT R W Re J1 109
T RFLIREA, it —2 0 FHAN & 2L BAAH SCAHL e 5
PR T PRI
1 MRS5E%®
1.1 RS EE

FFESEE ¥ BHTTAT E DA R F; Ezup A+
AN IE I ZH DNA g ialHla AT AP TR
154 BR\ & ; E.ZN.A™ Mag-Bind Soil DNA Kit
OMEGA “E47; Qubit3.0 DNA #&lik5& Life Te-
chnologies; Qubit® 3.0 Z 67|  SEETEAEMmE AR
AHBRAF]; DPPH, ABTS i AMRdy kA
BRAT]; Tris R R A2 A R A F; X
AR B-D-ML i~ ZLAEH (pNPG) R4

YRR AT BRZN 7l MRS AR 37 3E K 10 g4
AT 10 g BERERY 5 g FI49HE 20 g K,HPO, 2 g
PR = 2 g, ZTREN 5 g. 7R 80 1 mL, MgSO,
0.58 g. MnSO, 0.25 g, ZEif7K 1000 mL; YEPEREFRIL

E MRS W ARE: F= LA FLRE_ LI 2% A9 EE LA
J% 1% I CaCOs5.

Pico-21 &3 NE.0oHL  F5[E Thermo Fisher BH%
23] UV-2600 240 R] W66 RETE JU)emr(
WX ESE RS F]; XSP-2CA Wisss e is
7N DYCZ-21 HL kAl dbEt i oS — 1 #R) T FR-
1000 BER R R= G il ARMHE AR F]; ETC
811 PCRAY dtst ARG MR A B F] .

1.2 SLWHE

1.2.1 FARWEMSESaite BOiFESE 3 mL F
MRS WARE: SRR TR IR, BB S 107,
107, 107 I W HL 200 pL ¥ A T MRS e #3574k
b BRI 3 AT, 37 ©C fHIRETIE 36~
48 h, WWLEREE V&, He A s el 1) B 7 Sl vk B
>k, IR TETE IS TIC SR

1.2.2 WMIBE Rk

1.2.2.1 EHEFRB  WEIFICSR AR B HRRRE . B3t
{0 REDCIE R | IR K/ TR K1
YL

1.2.2.2 F QYO K FHEEF A PRIGE H
AL AN R R B TR R [ e B4k e B TR
22 PCYL D, BEA, BRI A S AT R EERIR 1 24 FQBH
PEREIEA TS S5

1.2.3 BRI K BRI

1.2.3.1 BEMRAERKINZ KR fLS, BeF % MRS
WARFEFRFLA T 37 C i ks e, 0% 4 h BURE, 7
600 nm A RE M GRS, LIS FRASE] (0~72 h) A F Ak
b, OD {H MR, il k>,

1.2.3.2 F7RRRES) SHELUR 1.2.3.1, BEF% 4 h BURE
M B B AE (ARLIR ) 5. LAREFERTE] 72 h
SHEEALBR, MRS B5 3R AR BE(E AR BR, 2l
TR R P R M B 25 A8 Ak it 285 518 58 I 2 = I8 GB
12456-2021 & i Ui i 2=, 251 LIZLAR TS
1.2.4  BARRIT 521

1.2.4.1 MRt R RR TS AU S 3 S
F| pH & 1.5, 2.5, 3.5, 4.5, 5.5 ByIGFe s b #2455
F=PY, 24 h BFEUREIN ODy, 18, FHAHN 25 (B335 384
Zebh, BRH SEES K o
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1.2.42 Wit OEERES)  FFAEEBERR S-0 HeFp 1) £,
HEE R 2%, 4%. 6%, 8%. 10% FYE5 IR B %
FEP 24 h BFBUREIN ODy 1H, FHARR 25 ARG FR3EAE
Zbh, B SEEO A — IR .

1.2.4.3 TMfARERIE OB B AR 43 S e Rl 2 R IR
LA E N 0.05%. 0.1%. 0.5%. 1.0%. 1.5% A9E53%
F A FRE R FERY, 24 h BFBUEEN ODy,, 1H, JHAHR 25
PR FRINES L, FRLH SEI0 i — R .

1.2.4.4 WhzEERES) KRR HHERE] NaCl
JEISTBUN 3% 4%, 5%. 6%, T%. 8% AYEEIRIET
HrE B IR, 24 h BPHURED ODy, B, FHARR ZS 3%
FRRANEZ M, BRI =1,

1.2.5 BEERIITIREM: T

1.2.5.1 Priafbrt  ABE LR & B Eikis L
J&, FeRhE MRS ARG IR 37 °C HrE ks TE .

RAZ ZE 3 /L5532 24 h J5, 10000 r/min Z5.C> 10 min,

W A 1 75T o

DPPH H f3EIE R 02 : B 5 mL DPPH %
W, A 0.6 mL FIFWRIES), #CHE 30 min, 517 nm
AL SR IE R AL, #A5THE DPPH H 5L
TR B,

1=

A,
x 100
<)

E(%) = (1 -
0

K E o H HEDE SRR, %; Ay I PAZEIRE KA
BRSSO CRE(E; A, S PATC/K 2 DPPH
FERIAS- IO G REE -

HRAERFES T B O )IEFRAUIIE: B 1 mL
BV, N 5 mL Tris-HCl 2R % IR S )5, n
A 12 mmol/L 237 =y 0.2 mL, )W 4 min J5 I A
0.2 mL ¥ HCl £ 112 W, 320 nm AR SCEE A A,
¥ s O - TE SRR,

A -A
E(%):(l— ‘A 2)x100

o E o A R IETEBR R, %; A, W LAZEIRKAC
BERE SIS RO REARL A, A AZEIE KA RS2 —
PSP I AS R ' AL

ABTS"H 1 JE3E B2 0 2 : B _EVE W 2 mL,
JINA 8 mL ABTS TAEW, #&%iR5) 6 min J5T 734 nm
Ab e G N A, HAFGTE ABTS H IR
TR e3R8,

E(%) = (1— A‘;A2)x 100

b E o H HEIEBR R, %; A, T LAZEWRIKAG
BRESL AR ARG REE A, L 0.2 mol/L pH7.4 11
WERRZZ phi AT ABTS TAERINAS A GRS
1.2.5.2 = B-AIZIFEITEEAE 1 X AE 3L (pNP)
PrRUERTER: S ECHIH E o 5. 10, 20, 30, 40, 50,
60 pmoL/L [1¥) pNP FRAEAUL, 573 HL 2 mL AN[EHR
PRUEFFWINMA 1 mL # Na,CO, K IR~], 400 nm

e HSEREEP . pNP ArERTZE T2 y=0.0123x—
0.0066, R?>=0.9994

BRI IR 24 h, 4 °C 2514 10000 r/min &5 .0>
10 min, WA B, AAEBEER K S 2 W5 15 H A
o PR R 2 K W I0 3% 10 min BRAS 51 2 146 Y
TR o

L-HEEPFEE TG PEDIRE : B 0.1 mL FLESWE, Jin
A 1.8 mL pHS5.0 /4 2.1 -2 BRENSZ hiE R, T 37 °C

5 mmol/L XAl IR IE-B-D- ML ZLPE I (pNPG )
¥ 1 mL, 10 min J5 T A 1 mL Na,CO, ¥ £ 1k
VL, F 400 nm 2P SGAE, LS TE B 25 1,
TS 150
CxN
T 10%x0.1
A U SAWG 77, TU/L; C A pNP &, pmol/L;
10 Sl SN [E], ming N A SR BERAG BEASEG 0.1 SIS
INEGERRAAFR, mL.
1.3 ERSTFEMFLEE
1.3.1 ZEKIZH DNA 28 R Ezup #E=C4H LA
ZH DNA i$i7) & (SK8255) , Fi¢ Bt iz &1 FH i
A TEN A IR Z4H DNA fih$.
1.3.2 PCR¥# R34 27F(5-AGTTTGATC
MTGGCTCAG-3")#l1 1492R(5'-GGTTACCTTGTTA
CGACTT-3"), PCR WK ZRH: Mix IRA4 15 pL;
AFEIK 12 pL; DNA B 1 pl; IER G145 1 ul, ¥
WAFRIFEH: 96 °C THASTE 5 min; 96 °C AP 20 5562 °C
iRk 20 s; 72 °C #EAf 30 s; H: 35 DFER, 153 PCR
PP line-height-add:-0.3pt
1.3.3 PCR =il Kz alifk.  # PCR r=4yib 4750
EOBE B I L RS I, A 1% BRUISBHEEIE . 150 V
JE. 100 mA HLFHL UK 20 min WEL SR . Fe iR
EERAAL AR ERUEET PCR P2 iE T4tk
1.3.4 IFREEREXT X PCR Pt A 7B e b EE
JE FL KA Ko ik S BRI, I TAEZFE S &1
RILFH B BRA T AT BT LR IETT Blast
Xt 3R MEGA 7 it 250 R B .
1.4 B
S Excel 2016, Origin 2018, MEGA 7 #1 SPSS
23.0 B s A FHA TR B S 53T
2 GBR5SH
2.1 FABRETHRLER
ik R R At fh, e e 2] R FLIR B, 43 9 gn 5
Sk R1. R2, R3. R4, R5, FETFIEZSULE 1a: FHARFL
PR A PR TE Y R FLH 6 HLR AL . iU Z06HT | JRIEA
s HE L QYL ARG 25 R ULIE] 1b: PRIRRYL AL 5y
S BHPE, AIMIEZS AR BLICERAL, B . mit sl
EHES
2.2 ERBILERFM
2.2.1 BRI LR ARPEIED 1 AYTRBELE AR, XF 10
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b. FLARE B

K1 FLRREEEIE S LB

Fig.1 Colony morphology and microscopic pictures of lactic acid bacteria

RFLIR B BEAT A K i 25T, 45 SR an &l 2a B .
RI1~R5 Y2324 4 h WO 2E# HH /S AT B K S
TERT 4 h, R3~RS5 IAERKHE L R1. R2 PG4 h 53
AT K, TR L 20813505 20 h A2 AR
REHH, PR B A T AR E, Hirh R1-R4 PURRZLIR PR
i OD {HAE 2.0 &L I, 1 R1 AR mEdil.

2.5

OD600

0 10 20 30 40 50 60 70 80
HEFRIE (h)
a. A2

0 10 20 30 40 50 60 70 80
FEFRms i) (h)
b. Bk IR AE
K2 FURR A L S iR Ak
Fig.2 Growth curve and acid production capacity of lactic acid
bacteria

2.2.2 BEERMFEIREES) LI B DR AU R R
FLAR . LRI R HAFRE R A PR, il R I A
5T pH FEAIK, M HPIHIAE E A=k 24k, 58035
JE SR KR RAE KA B0, 255N & 2b
s, R1 PERRAE J1 %55, 75 25 h By TR %A%, 25 h

JE I INMIE R B, LR R o 1.233 /100 mL;
R2 7= HE J1Fcoi, BT 30 h FPERIE K, 30 h J5 & #r
P, ik E] 3.248 g/100 mL; R3~R5 F=HRAE f124
FIANT, 7T 25 h PP RREZRAILK, 25 h Ja )7 IR a1,
PR 4 2.011, 1.997 Fil 2.245 /100 mL.
TRRFLR B 7 iR g R 14 S B S e 18 B AN

Py EEF, sl E 2 ZRG 4Tk n] B K R RIT A SR

YR E | AR, FLR AN TG AR 1T TR R AR

P (H B 2 5 IR 0T AR S DA L R AR K T S A IR

A, VUK EE pH AW T 4, S BCRLRR TE 19 7™ IR 80R
VNS B ARG

2.3 EVRBITH MR INEE LS

2.3.1 BERBYTSZ M

2.3.1.1 PEHERINEREE ) HAT RN R AE J1 Y FLIR

PRA BRI I F R B, B A IE N A& AR5 2B

FHE X FoAR LR PR EA TN PR S 56, 45 R ANk 1

iR, BfigE pH PSR/ DS, BRI A K 6B J7 52 08055

A, LR IREE pH FRACS, ZLIR I AE K238 T —

EFRPE RS, 0T, B 208 N % . 7 pH

S 1.5~2.5 B, R2~RS5 YA 32 2IHNH], (B35 — 2
FOAEIE AR 1 R AE T AR pH 554 T, #4958
AR AR, Uil R1 AR PEERZ2. pH R 2.5
if, R4 A KB, L OD {H>M 0.25,R2, R3. R5
e W i 22 51 7F pH o 3.5 B, RS A=K 1F M e fE,
H: OD fHEA 1.194, HYKJE R3, R2 Fil R4, ZEFFED
X} A5 axb74 F axb79 B AR FEAT R P 2 06y, 4%
R axb74 B i it g Sk pH3.5, H: OD {EH -~ 0.18;
axb79 Hx i AR A pH3.0, H: OD (BN 0.16, ASSCEE:
TS B ERR R2~R5 7F pH1.5 Fl pH2.5 B OD {HIATE
0.13 A k5 24 pH N 3.5 &L B, OD {E =ik 0.4 L
b, H PR EGIE/: F axb74 F1 axb79 BEkk.

2.3.1.2 PR LBERET)  AEAEW) FE TR Bt fR v

I H IR B A5 25 A B A TR 2 I, Rk e

TER TRt A b o= 253, PRkl 2, R 772
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1 wERITRRAE S

Table 1 Acid resistance of the strains
S A[FpHX Y ) ODIE
PR PR i
1.50 2.50 3.50 4.50 5.50
R1 0.033+0.002%° 0.035+0.002<° 0.040+0.001% 0.062+0.006™ 0.0686+0.0045
R2 0.135+0.002*¢ 0.144+0.003%¢ 0.616+0.004¢ 2.029+0.029% 2.477+0.0674*
R3 0.144+0.005"¢ 0.143+0.003% 0.724+0.008" 1.73+0.032" 2.472+0.031%
R4 0.161£0.002¢ 0.250+0.014 0.418+0.008 1.876+0.025° 2.468+0.096"
R5 0.146+0.001*¢ 0.166+0.0055¢ 1.194+0.009%¢ 2.10440.019"° 2.478+0.108"

s ANF RS TR FR [F)—pHAN [ TR Bk 22 5 1 25 (P<0.05) 5 ANJA)/ING TR R i) — BB Rl pH 22 5 ik 3 (P<0.05) .

TR PEFLER R I B E b . X ARSI #EA T 2 s
S, GEIRUNER 2 PR, FEAE CBEHRE AN I, T
IRI A RE ) 5 W 2B 55 A, UL mR BE Y £ s
FRLRR R A K 2332 81— BEEE N5 . E T £
fiE J1 sz b, th# 2 AT R4 8O T £ WEAE 1 fe ok,
Rl Hc2 . BB R 4% A, R4 Fil R2 AU BRI AR
R, MBEREREEE] 10% I, R4 Fl RS YEIA
R, R3, R2 IR, (HIX PUARZLER B 1 OD {HAJ =
ik 0.95 LU I A SCHk [32] HIE & BRI axb74 F
axb79 BERIE LBEEHRE N 10% B, BERk R2~R5 19 OD
{EE R T axb74 F1 axb79 BE#EAT OD fH.

2.3.1.3 BERRMARERGE ST /NHPIARER Y Er i —

£ 0.03%~0.3%, HA7 BHAT —E IHEL it 52 8 1 I FLIR
A RE A AIE, SEmx A & FEH s A VEH, ik

LR B A I EE BE U7 e 2 A i 8 A7 N A0 B AR

B R LR PR X AE R 1 T 52 BE I K P an

2 3 R, HgE L6, B R1 41, HASDURRZLIR B 1E
AEERHE BE M 0.05%~0.5% A KR4S B, Hob R2
FI R3 B T 89w a9 AR SR i 52k, H OD fH I 7E
0.99 LU I, Ui BATT DAFEIE H A9 HHER I Bl P9 K2 A0 o

AHERHE A 1% I}, BEAR A NHER T 224 E M4y 55 , (H
R3. R2 {545 K B AR AE T s M ARER M o T &=
1.5% B, R2 A KAF LA B i H A PURRZLAR B . AR
B T ARHAED 9T B FLIR R AL B, B IR R2~RS 11t
AHERBE ST 4T

2.3.1.4 BEERIBSEERES] MR BSE RS
SRAR Ak B2 2 LI R A R AR DRl R L
BREH PEAT T BB IS5, G5 AN 4 iR, AREL
TR B AR RE S HIBE NaCl ¥ 35 38 T 35 11K,
P NaCl ¥ B X B Ak 1 A K A3 — 2 A i E A o
FEAHE NaCl ¥ B B 4514 T 45 AR A KRS A
[F], 2R R AT NaCl 9T 326 A 22 5. R2.,
R3 RIS L BE 0, R1 25, 24 NaCl ¥k
SR 3~5% B, RS AR R AT, OD (HIFSELE 1.69
Lh 15 24 NaCl ¥ i 3] 6% M LA _EF, R2 1 R3
A A BE 7 B i T At = AR LR B, AEH R2 AN
R3 AH LA H A PRk AT B S R RE 1. 0
FEPTAEXT AL B PIRRZLAR PH EA TN 12 i85 T S 5o it &
H: 4 NaCl ¥JER 7% . B5i3% 24 h B, ZLEREE A 1) OD
0 0.4 7484, LR E B By OD1EAY N 0.1 Z2 4,

K2 W LEERES]

Table 2 Ethanol resistance of the strains

NI Z B XS W PIODAE.

bk
2% 4% 6% 8% 10%
R1 1.098+0.007<* 0.990+0.008™ 0.562+0.003™ 0.167+0.011™ 0.086+0.006™
R2 2.405+0.035% 2.121+0.019% 1.837+0.017™ 1.663+0.005™ 0.950+0.004™
R3 2.402+0.045% 1.917+0.008° 1.706+0.010% 1.3300.004< 1.075+0.003<
R4 2.635+0.0347 2.370+0.1354° 2.108+0.012 1.902:£0.026"¢ 1.611£0.008"¢
RS 2.645+0.031 2.117£0.032%° 2.080+£0.022"° 1.904+0.015"° 1.481£0.016™

H: ARIRE FEETR Al — LB B AR K2 57 225 (P<0.05) ; R [A)/ING FRERIR [ — AR AN ] £ B B TR 2257 .3 (P<0.05)

3w HERRE S

Table 3 Bile salt tolerance of the strains

AN RBER e B2 X 1o PO DR

R S

0.05% 0.1% 0.5% 1% 1.5%
Rl 0.094+0.006™ 0.3500.006™ 0.702+0.003™ 0.146+0.002" 0.046+0.010"°
R2 1.992+0.012% 1.94240.017" 0.996+0.005" 0.538+0.004" 0.421+0.016*¢
R3 2.063+0.016" 2.060+0.026"* 1.108+0.003*" 0.663+0.005"° 0.133+0.020“
R4 1.693+0.013% 0.835+0.008" 1.026+0.010™ 0.528+0.003™ 0.109+0.009<
RS 2.083+0.041" 0.993+0.004 0.743£0.008“ 0.477+0.021< 0.367+0.014%

i AFRIRE TR R — RHER R B AR K 2 57 125 (P<0.05) s A [F)/ING FREFRIR 7] — T AR R AHER R B R 22 57 .3 (P<0.05)
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Table 4 Osmotic pressure resistance of strains

ANFINaCIH & % 1 A OD A

ER S5
3% 4% 5% 6% 7%
R1 0.582+0.005 0.437+0.037< 0.285+0.002" 0.212+0.004 0.082+0.003“
R2 2.432+0.025" 2.270+0.046"° 1.906+0.011% 1.237£0.0144¢ 0.605+0.002"¢
R3 2.398+0.081"* 2.222+0.016"° 1.695+0.012% 1.1010.004™ 0.664+0.012"
R4 2.085+0.033% 1.646+0.008™ 1.21240.004" 0.718+0.004“ 0.466+0.008">
RS 2.350+0.097"* 2.2560.128* 2.081+0.018"° 0.7920.003 0.488+0.005™

TE: RIS FEERIR I —NaCIFR B R AN R B #R 22 5 2.5 (P<0.05) ; ANJA)/ING FEEF0R [A] — B A [FINaCIVR BE T 22 57 .35 (P<0.05)

Hiit2i#E FERE JIK T Bk R2~R5,

2.3.2 ERBYDIGENE

2.3.2.1 BERMPUEILYE YUY RR R A

EOIENEEE S UK = N PREEL 7/ N2 e R B S K Si e es 931 %)

RI5453, 51 & ZFp PRt BRILIRST 13X FARFLIR

HES: ABTS'. DPPH #l1 O H i3LryEES1. anlE 3a
AT, AR R ABTS' [ 2L A9 4 6E 1 i 2

25, H¥ KT 60%; R1 X DPPH H i L H9 75 R GE
F11E3R 89.69%, AR PURKZLIR B X)) DPPH H Hi 3t
PR R W T 65%, H R1 X DPPH H H Ay
B AE I W T R2~R5; X7 O [ /i R0 1 5 g
71 R2~R5 ¥J7E 80% LA I, Horp R2 &ik 93.76%, )
ZEEE T R1 VERR O A HELMIEE T . EREMGEEDS 78
NIEZLIR B b A A 556 v, i 3% 19 ZLER PR X DPPH
] B LSRR AE 1 5 R1~R5 WS BRGE JIAH2E AN K, (H

1207 [CJABTS® ZADPPH [10*:

p a b
S EEE
g 914 B | b agi|
£ o ;
ot e
= 401
{0

20 A
TR R R R4 RS
Hikk e
a. HbRPUAILAE S
35 1
—~ a
‘g30- b @
2 25 7 c
M5 1 P
H 7
i %
£ 3 %
z ] ’ﬁ
g %
%.0 <

Rl R2 R} R4 RS
RS
b. B B-H A T B AE
K3 BbRBURALRE ) B ™ p-i B T RE
Fig.3 Antioxidant capacity and the ability to produce f-
glucosidase of strains

T FRARIFR 2257 .3 (P<0.05)

RI1~R5 X O* H B AL 1975 B g 7 i KT a5 1 FL
PRV . AITLERLEE R, B R1 4k, R2~R5 DUBRES
RN = Fh [ S TE R BE 1 Fe g
2.3.2.2 BEERIGFE pEATHETTRGRE S B AIPE T
Jifg AT LA 45— AR ) 3 2 e an sk S L 5 rp g XL
WRATAA ISR AT U ISR AR I B I, [R]Est
AT A B 2T 2k 25 Bl 4 it 2T 4 22080, DR b LI B A
77 B AEDBE T [ RE 7 R A LR R RE i RS
bro HldE pNP bRufEIZRASH pNP MR, F 24075 H
PRFLIR TR ™ p- I H T EEAE 1 AN 18] 3b iR, Bk
7 B ANETT B GE T B a2 R3, HIRCh R2, 435
A 30.27 F1 26.37 TU/L; He2Eh2: R1, /A 0.47 TU/L.
B AFEDY FETRE S ™ p- A ATNE H LR T g
KI, A EARBIERE 25 580, M 2.2 £ 10.1 U/g.
A SIS IRAT 5 TR (] RS 22 S 3R R A
24 HEHHEPFEEER

LR AT L DL FORR BRI AR I & IR | T 5244 DA
T REARIE RO LS AT, BB AT 5 B e T4
4 R2. R3 #AT/R4E906 ., R2. R3 A9 PCR FE ALK
ZERUFE 4 iR, S5m0 G Wi 17 JR Ee sl g, )
FE45E B Ay R2 Fll R3 1Y 16S rDNA JF51) i K80 5351
4 1492 F1 1460 bp.

bp

5000
3000
2000

1000
750
500
250
100

K4 Bk R2. R3 ) PCR ¥ 349
Fig.4 PCR amplification products of strains R2 and R3
#: M A marker.

HE Blast 252, 1A MEGA 7 X} 16S rDNA
BEATIRIIEPE BT, M R G R B, 45 R anEl 5 fr
7No R2 Fll R3 435 S5REMRFLFTEE (Lactobacillus acido-
philus) FITHIFLAT I (Lactobacillus plantarum) [E)J5
PEIEFE] 100% FI1 99% .,

3 &g
AT R 2B IR 7 N EEEE v 45
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72

{ Lactobacillus acidophilus JY41 (MK719764.1)
84 Lactobacillus acidophilus IMAU50370 (MG547311.1)

64

Lactobacillus acidophilus YIT 0070 (AB008203.1)

Lactobacillus acidophilus JCM 7711 (AB911464.1)
Lactobacillus acidophilus HM1 (JN188382.1)

L] S— Lactobacillus acidophilus NBRC 13951 (NR_113638.1)

93

100

Lactobacillus acidophilus JCM 2121 (AB690249.1)
Lactobacillus acidophilus PNW3 (MK123485.1)
R2

Lactobacillus acidophilus CMUL67 (KF738669.1)

P
0.5 a RRAGLEW

88

99 Lactobacillus plantarum 33(OK017068.1)
92 { R3

Lactobacillus plantarum HBUAS52242 (MH472967.1)

84

Lactobacillus plantarum VP-1.1 (MF191691.1)

Lactobacillus plantarum VIC38 (KP144784.2)

Lactobacillus plantarum F1031 (MW719476.1)

81

Lactobacillus plantarum LRCC5195 (OK493619.1)

85

Lactobacillus plantarum HBUAS52224 (MH472949.1)

87 { Lactobacillus plantarum T34 (MG739430.1)
93 Lactobacillus plantarum BFO21 (MN367969.1)

Lactobacillus sp. SN13 (MZ049673.1)

A
0.2 b. R3IZGEK AR
K5 R2.R3RZHELER
Fig.5 Phylogenetic trees of R2 and R3

B HARFLIR T, S8 IR TR I | Wik sz . P ik
eI A p-1H AR T R RE 1 50T, B LTt e 452
PREEG RE I oS M FLIR A, H & B &5 F1 16S
rDNA JPHHEE J5, 82 H N Lactobacillus acidophi-
lus 1 Lactobacillus plantarum .

PIREZLER R TRRE S 15352 2,00 2.24 g/100 mL,
7= BRI FE I RE J1 43 Bk 26.37. 30.27 TU/L; H:
TEMAZ PS5G0 R AT AZ R8T, JE o8 H
AL 923 R RE T, 24 NaCl W FHE 5] 6% S LA
B P RRFLAR TA 2B B 7 BH W v T AR R IR
IR & RIFA ABTS'. DPPH fll O H i 37k
BREETT -

BIF 5T 45 SR 2 BH X P AR ZLIE oA 5L AT = TR e 1 5
i 32 PERRLT- . U ILBE J15i S ™ B-8 2 HH T il K S
E UL R BT . AR DA BSR4 TR LR
BA, X RLIER BR 09T 22 P R D BEVEIEA T T 40407, 455 &
WP ARTERE R R 09 ZLIER Ba P AE AR ) 25 51 R B i T
TEZEAE TR 32 R AT LIRS ZLBR TR AEAR ) B 0T 1 Y R 1%
BeJ1gE—22 40T, il A THEZLERT i ZLRR R At
P ZEIE

S22 3k
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