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# Salt-tolerantlacticacidbacteria(LAB)derivedfromfoodresourcesaregenerallysafeand
toleranttostress.Studyingtheirprobioticandfermentationcharacteristicsisofgreatsignificancefor
findingnovelfunctionalstrainsthatcanbeusedforfoodfermentation.Probioticcharacteristics
includingantimicrobialactivity,antioxidantcapacityandtolerancetogastricacid,bilesaltsand
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lysozymeof5strainsofsalt-tolerantLABfromsoysaucemoromiwereinvestigatedinthisstudy.
Theirresistancetofreeze-dryingandhightemperatureconditionswerealsoinvestigatedandthe
synergisticabilityofthe5strainsinhigh-saltliquid-statesoysaucefermentationwasevaluated.The
resultsshowedthat5strainsofLABcouldgrowunderlowsalinity(50g/L)andhadgoodtolerance
tomediumandhighsalinity (100g/Land150g/L).Thesesalt-tolerantLABstrainsshowedlow
hydrophobicityandcouldinhibitpathogenssuchas!"#$%&'($') (*+' and,)+-*.%++) /01$'-2&'2-3

Thesestrainshavegoodantioxidantcapacity.Amongthem,thetoleranceof4%5'*(*((2" )('5'+)(/'('

ZQ1and6%5'*(*((2" )('5'+)(/'(' WT1togastricacid,bilesaltsandlysozymearehigherthanthatof
6%5'*(*((2" 1%./*")(%2" WT6,7%'""%++) 1)&)-%"%./%&*'5%" JL-5,7%'""%++) 1)&)-%"%./%&*'5%"

LCW-28,aswellasthecontrolstrain8)(/'1+)./'9)('++2" 1+)./)&2- JP31.Inaddition,thesurvival
rateof63 )('5'+)(/'(' WT1afterfreeze-dryingtreatmentwasthehighest(85%)andthesurvivalrate
ofthisstrainat60!was2ordersofmagnitudehigherthanthatof:3 1+)./)&2- JP31.!63 )('5'+)(/'('
WT1increasedthemassconcentrationsofaminoacidnitrogenandorganicacidsinsoysauceby
11.03% and34.42%,respectively,throughsynergisticfermentation.Theresultsofthisstudy
preliminarilyconfirmtheprobioticpropertiesoffood-derivedsalt-tolerantLABandtheirpotential
applicationsinsoysaucefermentation.
!"#$%&'() salt-tolerantlacticacidbacteria,probiotics,stressresistantcharacteristics,soysauce,
synergisticfermentation

!"#$%&'()*+,#-!./+,0

1!23)4!5678#!9:;!9<=!>?@

AB"CDEF(!G"H

!"#$%

" !"#IJKLM

NOPQRSTUV'WXYZ,[\!]^_`

FabEc#QdEefghi,jklm" n\

#$!"#Fopqrs%#tuv"Fwxyz

\{|}~�+,#-��!?��+�7_��

��7��" n\#'(F9�Z���(�h�

4i,01

!&%

" ��#����7l#��F��!

��!��!��!�� ¡¢B��

!'%

#£¤{¥¦

:9"§¨©#ª«HF¬®U¯°±�7#F

a«�

!(%

" n\#v"F²"³´H$l#§!(µ

\B%#$¶¤F9#H·#Qd$¸¹Fº»"H

¼½¾#{¥³¿(ÀFZÁ¼½¾

!'#(%

" lm³´

:Â[v"F���$

)*+

%¯¦:�ZÃÄ:ÂÅ

Æ"HObÇ#È�ÉÊ}ËÌÍÎFÏÐ��7

!,%

"

n\#v"F'((!9�Z��F"H��Z

ÑH{¥YÒ

-

.

*

.

_

*

.#

# ÓÔÕOPr�9�Z

Ec¬ÖF×Ø&��#n\#Ù{¦:Ú�ÙÛ

Ü

#

Ú�ÙÛÝÙ8`!Þßàá

#

Þ�ÙÛÝ â

ã(�häåbÇÛÝ·_

/01

Fæçèéqê

ë�ZÃÄFÇì

!2#3%

"

n\#{¦:

-

4

#156

`��!�íîZ!]^

ï�`��Bðñòi,óôõö

!"7%

" a^n\#

Ò'(÷øù��#Ù{úbK^óôû¦:�ü

³´ýþXÿ!"#Z$%&Ã#Q¦:�4mP

³´'(q.)lmF*+",

!"7#""%

" -�#úÃX

¬J./01õö23#a^n\#'(4h5a

^n\#F46" 789B:;\<[=>%F%

?a^v\@Hn@A#

8#"&

# '(BCFa\

$

9- .

DEFGH

$ :

#I�J�h

27;

%_a]^

óô$

$ <=8

]^KC

$ :

#�#L�h

"!"7

(

>?@=A8

%

Ec

!".%

" ��#a^n\#Ù'(ÑÆl#§!m�

ÉMB!"ù�#ú>Nº»æ·O!(PQ¼_

¨©l#��B23'(RCFÃUSc

!"$%

" a^

n\#'(BCFabõöóôFEc#{úº»

±T:Â[æ)R�F�#L_lm��

!"&%

" U\

n\ÖV#!WMÖV#_XYZ#Ba^n\#

[\Iúh]+!^_!`a!bcB�^deº»

[" tuúº»de:Â[�fopFTU#¬g

{hi(!deG"H",# ÙXº»[j&!(

µ\kwxyl\BmnH·FÑÆ'(opo

p

!&

#

"'#"(%

" ��#�ê^��Fdeº»Oè[DE

G"HFêë_½q#F°r#¯È�deº»[

NM



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

!"#!$" %&'()*+,-./0123456*78

!"#$%&'()*#+,-.#$%/*!0

12345%!"678

!"#$

" 9:;<=45>?

@A%BCD*#0EFG>?!HCIJ9:K

LMN%OPQRST

!%&$

"

UVWXYZ;<=[\>?[]%

'

P^

_`aO%b*cd#efcd6FGg_hi[

\>?%Cj!kl^_`aOUm45>?BC

D*#%n:cd6oj"

!"!

)*+,-

pa`aqrO

!"#$%&%&&'( )&$#$*)&+$&$ ()%

6

,"-$%&%&&'( )&$-$*)&+$&$ *+,

# s t q r O

,"-$%&%&&'( ."/+%()&"'( *+-

# u v w x y z O

0"$(("**) .)1)2"("/+"1%$#"( ./* 01&

6

3"$(("**)

.)1)2"("/+"1%$-"( 2.0'

$;<=>?[]%{#`{

|O

4)5+$.*)/+$6)&$**'( .*)/+)1'2 234%

# }v|O

7(58"1$58$) 5%*$ 2.0%

# ~����zO

9)*2%/"**)

+:.8$2'1$'2 560,

# ����|O

;)&$**'( &"1"'(

(2789

# � � � r O

9+1".+%&%&&'( 2'+)/(

/:;//,<19==

# � * � � r O

9+).8:*%&%&&'(

().1%.8:+$&'( >70?

# �z��?�

<:=%()&&8)1%>

2:&"( 1%'?$$ ()08%

$������O��"

���&���'#�O #¡¢£ #¤¢¥

 #¦§_$¨©ª«¬*®¯-°±²%³¬´

µ¶#·4¸a#

>33@

=¹º$»¼½¾¿ÀÁ±

²%

.A

ÂÃº#

;BC

ÂÃº$ ÄÅ©Æ*#¯Ç-

°±²" KLÈÉµ¶Ê=¼ËÌÍÎµ¶-°

±²"

!"#

./+01

3/B

Ï$»¼

ADE0BFG

±²%ÐÑÀUÒ#ÓÔ

ÂÃÕ$¨©Ö0×ØÙÚÛ%ÜÝÞßÏ$¨©à

c;áÏÙ-°±²%âã;ääåæ#gçèé

��$êëÅì±²%íîïðñ$¨©òóôÁ-

°±²%ÓÔõö÷$¨©øùôúÏÙ-°±²"

!"$

23

!"$"!

'()9:;*<= ;ûüÂÃý¨%

`aOþOÿ���è@

;BC

ÂÃº!

HI !

ÂÃ

"1 J

!"#*$%! &(

1K

%@';(��!)

*è@

;BC

ÂÃº!

HI !

ÂÃ

"1 J

!+(*$%"

!"$"#

'()%&>?@A ,"(% &

L>

-88

m

"

'`aOÂÃè!

& 888 MNODP

<-

Q ODP

,O@!:

3AC

&

8<81 OERN.

!

S@ I<8

'./

1

0!1

,",8

=

/T5NO.

;û�23-

Q8

#

,88

#

,Q8 UN.

%

VF/R

%

;BC

è

@ÂÃº45�

HI !

ÂÃ

W9 J

" ;û�

8 J

6

19 J

,6!7åh89:;!

;BC

<@ÂÃº¨!

�

HI !

ÂÃ

9& J

=0E>Oæ(!4æ?@>A"

!"$"$

B)>?CA :

.A

B<@ÂÃºü

Q

�C

lO%�¸èh8!>O(m

,",8

-

X,",8

I

/T5NO.

!

DEFGH-IìJ%<@KL¨!MÂÃºN<

9!:OOP¸üIìJQQRS!T2

,88 !.

¨

U^_`aO%>?¨Vè!5�

9 !

W5

1 J

!M

¨VèXY! Z9H�

HI !

%ÓÔÂÃÕ[�5

ÂÃ\

,1 J

!,S]^_O`ab

!,=$

"

!"$"%

DE-.CA

,

'cdeõd ,+(%&

L>

-88

m

,

'`aO

ÂÃè!:

3AC

./

1

09fO@gh!ijOh

è

L>

-88

!

8<&

"Eµklm2

9 O.

Oè#

, O.

�

��!+n�om���!pq!:ÜÝÞßÏrs

Þß

-8 Y

!W5

,Q ODP

;G" t,uGõ�è

,<8 O.

!

(

3AC

mv£+n!E

-88 PO

wxu]yäzå!

{O{|cdeõd &

Z[RR0Y\M]FZ[ J^GMESJE_DZD`^

!

/C@

'}~&

,

'æ?

!W8$

$

@

/C@

a

&

@

8

#@

C

'

N@

8

",88K

&

,

'

~[$

@

/C@

m{|cdeõd%

@

8

m+n�äzå

�%

@

C

môú�äzå�"

W

'cdNÌd ,

Q O.

}¨U��ij�O

@�å%Ohè!�

4I !

ÓÔÕW5

W J

!QQt

,

W88 !.

¨Gh�è! o��! ]yKE

-88 PO

wx�%äzå� ! O@cdNÌd &

Y\M]FZ[

FUUR\`DPF`DEP

!

Cb

'}~&

W

'æ?

!W,$

$

@

Cb

a

&

@

8

#@

`

'

N@

8

",88K

&

W

'

~[$

@

Cb

mcdNÌd%

@

8

mOhè��äzå

�%

@

`

mOhèW5=äzå�"

!"$"&

FGH>?CA

,

'���<¸��j ü

, O.

Oè&

L>

-88

m

,

!h��

3AC

['�

W<Q O. 3AC

6

W<Q O.

%

,8 UN.

���õ�è��!E

Q8 !

��

48 ODP

=!m2

W<Q O.

%

,88 UN.

���a4ü��#<-

,8 ODP

!

t,¨G�è

W<Q O.

!�

W<Q O.

õ6

8<Q O.

%

, UN.

T[/R

4

õ�è��!4E

I88 PO

�]yäzå!(�

�õm+n��ôú�G���!ü]�%��;

û ¡ôú�(�4æ?��¢;J

!WW$

"

W

'£´��j ¤

,88 !.

Oè&

L>

-88

m

,

!h

))))

)

****

*

++++

+

2222

2

4444

4

&&&&

&

&&



!"#"$!%& $!'(%)"

)( *+,-+,.

!

/0 ,-

"

1234+30+5 1236/20+/7 38 #,-09'3-/2,.0 ),50+5 $5+: ;,50/2+,

,.: '</+2 $66-+5,0+3.7 +. #3= #,>5/ ?/2@/.0,0+3.

*AB!C$) A? ?AAD #%("C%" $CD ;(A'"%&CA)AEF G3-H IJ (77>/ K LMLI

!"

!"#

! #$%

$%& !'

&'()*" +,

( )*+

-"$%

,%- !'

.

$&& ./' 01

$

23

4

/01 "2/

345

%5& )'

"6

$% !

789

$ 6

"

7 --- 8/)*+

:

;

$ )*+

-"

,9- +)

<=>?@A" B

$:% )./'

CDEF01GHIJKLMNOP<Q"RLM

N=S.?@ATKCDEF01?@ATUV

WXYZ[\]^_W

;$$<

#

4

!

=!!>

`abcdef g

$--!'

h1$

3=

9--

G

(

" ij"

!"#

#!" k%

457 )'

l

-5( ))?@/'

=!!>

`abmn01"opqr-s?tu

4- )*+

"

7 --- 8/)*+

:;

$ )*+

-"

%(, +)

<=3?@A"

B

-5( ))?@/' =!!>

`abmn01?@AGH

I"_vwxLMNyTYZ[z{^_W

;$4<

%

!"#"$

!"#$%&'( R

(- ./'

|}~�2

��F��

A>

_v5

$

&

4

&

:

"01�

-5$$ !)

��

��dh"����|1

;$:B$%<

#

gHy�'

3=

9--

G

C

!�Fh��1"2

!"#

�

�

$

�"�

C"C-

D

2EF/)'

�%��|1#"�%

4, !

�����+,��" _v"

-

&

(

&

$

&

4 6

�ghi

1" UV�A��Y��5

GH#

� ��b¡""

4, !

�����¢,��

:7 6

UV£h¤y#

!"#"%

)*+$%&,- R

(- ./'

¥}~�&

957 ./'

¦F§¨©_vk%ª«¬>AG

(

&

$

&

4

./'

.®¯�"2¨°±²01³´

A>

5

957

"01

�

-5$$ !)

����dh"����µ1

;$:B$%<

#

gHy�'

3=

9--

G

(

!�Fh��1"2

!"#

�

¶

$

�"�

("(-

D

2EF/)'

�%��µ1#"�%

4, !

�����+,��" _v"

-

&

(

&

$

&

4 6

·#�g

hi1"UV�A��"��5

GH#

� ��¸¡"

"

4,!

�����¢,��

:7 6

UV£h¤y#

!"#"&

./012,- gHy� '

3=

9--

G

(

!�

Fh��1"2

!"#

�¶

$

�"�%¹º

$ ./'

0h

�l

GH#

1 ��¸# " ��

3=

9--

5

-5%

""

4, !

�����+,��"_v"

-

&

(

&

$

&

4 6

·#

�ghi1"6

9-- +)

<=>?@A

;$$<

#

!"#"'

3456+$%&'- »¼½¾1�¿

G (ÀÁÂÃ

%- ./'

&ÄÅ�Æ

%- ./'

&Ç±²

75% ./'

%

gHy�'

3=

9--

G

(

!�Fh��1"2

!"#

�

¶

$

�"�

("(-

D

2EF/)'

�%»¼½¾1#"g

(- )'

�%

B7- !

ÈÀ�É�ÊËÌ»" Í-�"

Ì»¼ÎÏ '

%- G!1

"

B: !

! <Q

(

Ð�S»¼h

Æ%2ÑQ�/0{»¼hÆYÒ45

(- )'

"�A

��-��5

GH#

� ��¸¡" "

4, !

���

��¢,��

:7 6

UV£h¤y"Y¤[ÓÔÕ%

!"#"!(

78+$%&'- gHy�'

3=

9--

G

(

!

�Fh��1"2

!"#

�¶

$

�"�

("(-

D

2EF/)'

�%

!"#

#"

9- !

/Ö

4- )*+

-·#�ghi1"

UV�A��"��5

GH#

� ��¸¡""

4, !

�����¢,��

:7 6

UV£h¤y%

!"#"!!

9:;<=>

(

!�×�Ø RÙÚK

(5%

Û¬>l/qÜÝ

r"Þß

$ 6

"

($( !

àh

4- )*+

"Ìá5â�% Rã

ä×å']æç¬>.

-5(%I

!Kè>éÆqÜÝ

r "Í-êëÙÚ &éÆ '¬>WG

9

ì

:

!í_î

r% 6���ï���#

4- !

��"èðñ×"�

×

:7 6

"×æòéóôõö÷høùGú×

;C,<

%

$

!ûü�Ø R�ýlú×K¹

$-- ./' 012@

l�/B

C

ì

$

l þWqÜ" ÿ !"�lª«

¬>AG

C7- ./'

% RqÜÝr-lã#_$%

$ '

%&#"

4- !

ûü

:- J

% ûü'�()*î+

,"-�

$K4 J

*î+-% _v".

-

&

%

&

C-

&

C%

&

$-

&

$%

&

4-

&

4%

&

:-

)g/

;C,<

%0Oûü.

-

)1k

C"C-

7

2EF/.

l

!"#$%&%&&'( )&$#$*)&+$&$ LMC

".

$%

)'

A>

%5-K%5%

!1k

C"C-

9

2EF/.

23�Üü4

NOB-(

)H

I'

2P

!N51k23�Üü4"1k¿6K0Oû

ü7O%

4

! /8_9 gã#/8

% .

0{6

(-- )'

lÑQ�/#"opqr��:-2"_9% �Ñ

;<2£h=>¤y?=Ò)@¸FAB¬>A

C2¨°±²DÒ?=Ò) ºEFC2FG17

÷H=Ò

;(,<

%

!"#"!)

?@AB IºLMÝJK

4

," ÿ2

#!## $9

UVyL<QëMNO_9" Y2

38*.*+

$-$$

UVPQ<Q%

)"!

!"#$%&'()

R��Fh_:`ãäûülã#% ã#R�

�FhS6

%- ./'

�¬>ATU7Ñó"JVW

H�lRXefÝý"HIh

,- .*)/+)0'1 Q!4(

%

2- )&$3$*)&+$&$

ë

2- ."/+%()&"'(

6#F�¬>A

'

(-- ./'

ë

(%- ./'

!7"H�lRXefÝý"H

Ih

,- .*)/+)0'1 Q!4(

% Y#

2- )&$3$*)&+$&$ LM(

R

****

*

++++

+

,,,,

,

----

-

....

.

LLLL

L

NL



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

!"#!$" %&'()*+,-./0123456*78

!"#$%!&'

!" #$%

(

&"" #$%

!)*+,-.

/01" 234567!89:

!" #$%&%'#$(%$%

;<

!67="#>%?@ABCDE7!89:#

&"'

&( #$)%

E!)*+,/FGHI?

*"+

$

,(*-

% :J

)" *#+#,-.-/(-+0%&-. .%/!

(

)" *#+#,-.-/(-+0%&-.

%012(3

'K<!,LFGHI?

1" *'#/(#+2,

.45&

!MN

&

" OP

)" *#+#,-.-/(-+0%&-.

'K<!

)*+,/EFGHQRSTKUV:JI!WX

Y'<!-./&'Z[\]L^_`aZ<E

:b+,!c;?XY'<defghbiKgj

klmnopqrs

,&!-

"

tuvwxyz{|^no}~���&

!6"7"!

$%

)

!

*+,-./0123456789

"#$% ! &'()#)*+ (*,- ./ +*0,#0 *0#1 2*0,-(#* *, 1#//-(-3, 4*+,

5*44 0.30-3,(*,#.34

6%6

*+,6:;<=

6%6%!

'()*9):8 �0:&�����

����:�����`���4�����0

���!>&����ghefKE��:4�<

efE����f)% k�� ¡7!89:;¢

£¤:'¥¦§¨©ª:'«¬®¤:'¯�°±

:(�0²³±:E�:"#" ´z

&

&µ!ef

45E7!89:;

8

J��:(

&

Jef��

:¶o\·E�:¸¹" :J

!" #$%&%'#$(%$% 9:&

(

!" #$%&%'#$(%$% 1;&

;

3" $0'%

'

4" (5*6%,2+%2,

(

7" $-+-2.

E�:"#�

8" *'#/(#+2, .45&

ºR»

u ! ¼ X Y ;

4 " ,2(#/.

E � : " # ½ ?

8" *'#/(#+2, .45&

" :J

!" *-/(0.#$-2. 1;*

(

)" *#+#,-.-/(-+0%&-.

;

8

J��:E��"#¾

¿

8" *'#/(#+2, .45&

!¼tÀ

!" #$%&%'#$(%$%

" �0²

³±:Á2Âgh�ÃKE��:!Ä*�<Å

Æ Ç 2 Â ¯ ) " : J

! " *-/(0.#$-2. 1;*

(

8" *'#/(#+2, .45&

;

4" .#*+0*65(%$2.

ÈnoZ%E

��kl!É½?UV:J"

6%6%6

'()*;<-. ��ÊË"#Á�0

:·Ì��ÍgjU�0Î¸EÏÐÑÒÓ\" c

ÔÊË"#&��:JzÕÖ×�(zÕØÙ�

4zÚ

,(<-

"´N

(

&µ!k�� EÛJ7!89:

(ÌÜ8Ì¤:EzÕÖ×�(zÕØÙ��Ý

t¢!È'

&"='&<+

" OPcÞ:JEzÕß�u

ÊË"#ZàE:J»Qá?ZI×�!¼âã¹

zäXYno\·E��ÊË"#"

6%6%7

'()*=>?@A �0:Eåæç"

#tè&�éåæçêë;:JìíE¦î!;?

ïð>no`�kl" k�� ¡7!89:Eñ

òóAôõö"#'÷øõö"#(

>44?

B´º

ùú"#" ´N

5

&µ!7!89:¶o\·Eå

æç"# ! "õö

!=

�ûEñòóAô (ú

)" *#+#,-.-/(-+0%&-. %012(3

ü!÷øõö#¶<

?

("=

( ;

>44?

B´ºEùú"#È'

!"=

�

û% cýä7!89:�ÌÜ8Ì¤:\þ!no

ÿàEåæç"#%

>

!

*+?6@?AB

8*2+- ! 93,#5#0(.2#*+ *2#+#,: ./ +*0,#0 *0#1 2*0,-(#*

!" #$%&%'#$(%$% 9:& @A AAA AAA AA AA

!" #$%&%'#$(%$% 1;& AA AAA AA AAA AA

!" *-/(0.#$-2. 1;* AA AA AA A AAA

)" *#+#,-.-/(-+0%&-. .%2! A AAA AA A AA

)" *#+#,-.-/(-+0%&-. %012(3 A AA AA AA A

8" *'#/(#+2, .45& AA AAA AAA A AAA

3" $0'% 4" (5*6%,2+%2, 9" $-+-2. 4" ,2(#/. 4" .#*+0*65(%$2.

!"

#!$%

!)

A

z{�:"#$

&"7"'&87B CC

!

AA

z{�:"%$

&!7"'&B7B CC

!

AAA

z{�:"%$

("7"'(87B CC

%

&$



!"#"$!%& $!'(%)"

)( *+,-+,.

!

/0 ,-

"

1234+30+5 1236/20+/7 38 #,-09'3-/2,.0 ),50+5 $5+: ;,50/2+,

,.: '</+2 $66-+5,0+3.7 +. #3= #,>5/ ?/2@/.0,0+3.

*AB!C$) A? ?AAD #%("C%" $CD ;(A'"%&CA)AEF G3-H IJ (77>/ K LMLI

!"#$%&'()*+,-./01!

!!"#"$

"#

!

!

"#$%&'()

"#$% ! &'()*+, +-*(*+.,(#/.#+/ 0) 1*+.#+ *+#2 3*+.,(#*

!"#$%&'()*+,-./01!

!!"#"$

"#

!

4

*#$%+,-./

"#$% 4 56.#07#2*6. +*8*+#.9 0) 1*+.#+ *+#2 3*+.,(#*

!%!%:

!"#$%"&'()* 234567

89:;<=>?@A$BCDEA/FGHIJ

KLMN4OP# QRSTUVA4WXY!"

%&

:Z[@A\$]^_`ab@A:TcHd#

ef

'

g($

%& (

hibg,VA4:jPk,l

m#n\4o

!" #$%&%'#$(%$% )*+

pqhir:Tc

/st$P4uvrwx

+

yuz{%

!" #$%&%'#$(%$%

,-+

|

)" *'#+(#,-. ./0+

P4uM}rwx

(

yu

z { |

0

y u z { % ~

! " */+(01#$/-1 )*1

&

2" *#,#./1/+(/,0%&/1 .23$

|

2" *#,#./1/+(/,0%&/1

24)3(5

P4u�Y

+" 467892

# p

%& 0

|

%& '

h i r $

! " #$%&%'#$(%$%

: � 4 u � � ! � $

3 " *'#+(#,-. ./0+

: j P c � l m � # $

!" */+(01#$/-1 )*1

&

2" *#,#./1/+(/,0%&/1 .2 3$

|

2" *#,#./1/+(/,0%&/1 24)3(5

TcA/hi:H

ds0# ����'�$ TUVA4

!" #$%&%'#$(%$%

)*+

�

! " #$%&%'#$(%$% ,-+

: T A H d � Y

3" *'#+(#,-.

|

2" *#,#./1/+(/,0%&/1

$ �Tc

%& 0

|

%& '

:A/FG#

!

:

*#$0123#%45./

"#$% : ;01,(*6+, 0) 1*+.#+ *+#2 3*+.,(#* .0 /#<'1*.,2

$*/.(#+ *+#2

!%!%=

!"#&+,'()* 234p�9\

�c���\�U:��Q�

:(;<

#QR��$TUV

A4

!" #$%&%'#$(%$%

+,�t:�UTcHd $

!" */+(01#$/-1 )*1

|

3" *'#+(#,-. ./0+

Tc�U

Hd�� $

2" *#,#./1/+(/,0%&/1

Tc�UHds

0$�f

$

# ���\�U�z� C

+ =82

¡$

!" #$%&%'#$(%$% )*+

P4urwx

"#1

yuz{ $

!" #$%&%'#$(%$% ,-+

&

!" */+(01#$/-1)*1

|

3" *'#+(#,-.

./0+

rwx

+>(

yuz{$

2" *#,#./1/+(/,0%&/1

P

4urwx

(>0

yuz{#��U�z� C

( =82

|

0 =82

¡ $

!" #$%&%'#$(%$% )*+

�

!" #$%&%'#$(%$%

,-+

P4u�����z� �U\¢"$~n£

NI



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

!"#!$" %&'()*+,-./0123456*78

!"#$%&'()*+,-.!/012

!"#

3/45!

)

!

*+,-./01234

"#$% ! &'()*+,-) '. (+-/#- +-#0 1+-/)*#+ /' 1#() 2+(/2

3%4%5

'()9:);*<. 6789!:;

<=(>?@ABCDEFGH! IJKLMNO

PQRSPT9UVPW"XYZ[J"(.\]

^MS7W_`ab_()*

$%&'

!cd"S789J

eYIJKf g b _ ( h \ ! i j

(

k l "

!" #$%&%'#$(%$% )*&

Q

!" #$%&%'#$(%$% +,&

(mno

pqr

% -./

IJKs)*" tXuvYwJKs

xrAy+,zN^{J"! J"

!" )*+(,-#$*.-

+,0

Q

/" )'#+(#0.1 123&

M

% -./

IJKLM

| m } r ~ � � " � � A � � 9 } ! �

2" )#0#1*-*+(*0,%&*- 1/4!

Q

2" )#0#1*-*+(*0,%&*-

/5+4%6

MIJKLM�m}��r���! ��

����"����sx%��J

!" #$%&%'#$(%$%

Y

IJKsh\�N

3" )'#+(#0.1

"fa��FGHW

IJK&�s�y!

)

5

5,6-*+,789:;

"#$% 5 6..)-/ '. (72'879) ', /:) $*';/: '. (+-/#- +-#0

1+-/)*#+

4<=

*+,9<=>?

DE����� ¡¢��gJ£¤¥}¦

§¨89Js.\Q\©"ª��«¬®¯J"

9°±\a)*"²³´.Jsµ¶! c·"¸¹Y

��Qzº»¼xr\½¾s8mJJ"fa¿

¾sÀ=ÁÂ! Ãj

7

#

8

$¤Ä"�Å��Y��J

.\abÆs)*%^W

!" #$%&%'#$(%$% +,&

xrÅ

�ÇÈsAyÉ¾ " ¨.Ê¤Ë�

69:

! Ì

2" )#0#1*-*+(*0,%&*- 1/49

Í"�Î��sx%��

Jxr��sAyÏ+,zN

3" )'#+(#0.1 123&

"

¨.ÊÐzN

7;:

!

ÑÒ/��JsÉÓ9}ºÔÕ

3;"3< !

"

!" #$%&%'#$(%$%

¤M½zºÔ&

=;"=9 !

$09}"<

ÖDE×½qØ��JM

0; !

Ù°

3; >?@

s.J

/�ÚÛÜÝuvxrzº(�y% Ãj

<

&

A

$¤

Ä"zºÞ°ß"��J.\r�+,)*".J/

012

%

3/45¥à%^W"

2" )#0#1*-*+(*0,%&*-

áâq~.J" ��ã¬J"YzºxrAyä

å%

!" #$%&%'#$(%$% +,&

xrzºAyÉ¾".J/

1æ2

% B#

3/45 %

! " )*+(,-#$*.- +,0

Q

3" )'#+(#0.1 123&

xzºAyqi

!" #$%&%'#$(%$%

".

J/çè012

9B&

Q

=B<

3/45%

4%>

*+,@ABCDE

DE×½

9

"x%é�J(89±\Qhê

±\"¸ëìíAy½�(

!" #$%&%'#$(%$% +,&

îØ

z%ïð�Î:ñ% Ãj

#

¤Ä"ò:ñÚ¦~:

ñ�ó&

;"=; C

$"îØ:ñ(ôJõ/Q��Jõ

/ÏzNYö÷% ^WîØ:ñ÷(��JøÔù

úM

&"&;

#

5DE.-

¥û" ×Yö÷(é�JøÔz

3"=

3/45% Ã·��" DEüý

!" #$%&%'#$(%$%

+,&

¤¥+,þý��WôJQ��Jsõ4%

&%



!"#"$!%& $!'(%)"

)( *+,-+,.

!

/0 ,-

"

1234+30+5 1236/20+/7 38 #,-09'3-/2,.0 ),50+5 $5+: ;,50/2+,

,.: '</+2 $66-+5,0+3.7 +. #3= #,>5/ ?/2@/.0,0+3.

*AB!C$) A? ?AAD #%("C%" $CD ;(A'"%&CA)AEF G3-H IJ (77>/ K LMLI

!"#$%&'()*+,-./01!

!!"#"$

"#

!

!

"#$%&'()*+

"#$% ! &'()*+#,'- '. /01 ,/+1,, +1,#,/*-21 '. 3*2/#2 *2#4

5*2/1+#*

!

6

,-./012$3456#$789:

"#$% 6 &0*-$1, '. /'/*3 -7(51+ '. 5*2/1+#* *-4 3*2/#2 *2#4

5*2/1+#* 47+#-$ ,'8 ,*721 .1+(1-/*/#'- )+'21,,

23456789:;<=>?@ABCD

EF# ,G49<=H@ABIJK?$LMNO

PQRSKTU@VWXSYTPIJK?# Z[

%

!

&

"M\$

!" #$%&%'#$(%$% '()

]"^_@<`23

456?8abQ^_c

)$

defghij)$

Qc

*$

dklmng$ o

)#+, -./0

$ pij)g

+)#"12

%m^_qrk

!" #$%&%'#$(%$% '()

]"^_

@<`H23456?8abo

)#)+ -./0

$pij

)g

))#"+2

#i<=HsB,G4?8abt8u

v'w$

!" #$%&%'#$(%$% '()

]"^_xyz<=H

{4&|4&}4&~�4&��4���4

,

�,

G4@?8ab#�H

!" #$%&%'#$(%$% '()

]"^_

<=H{4&|4�}4@?8abu�pij)

xy

+"#342

&

+4#"$2

�

)1"#""2

$�[

%

!

5

"# ��

��'w$

!" #$%&%'#$(%$% '()

��-(zMWh]

"g��5<=^_���<=IJN>?@

�/#

6

'()*+,-./01!

!!"#"$

"#

!

9

,-./0;<=%>:5?@ABB8CD9:

"#$% 9 &0*-$1, #- /01 (*,, 2'-21-/+*/#'- '. ,#$-#.#2*-/

)08,#2'201(#2*3 *-4 .3*:'+ ,75,/*-21, 47+#-$ ,'8

,*721 .1+(1-/*/#'- )+'21,,

�>��@{4�9�S�@AB)Y�u#

EEEE

E

FFFF

F

JJJJ

J

NO



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

!"#!$" %&'()*+,-./0123456*78

)*$+!

[1]OHEY!LEESM.Naturalkillercellactivationby!"#$$"%%& '#(&)#&JW15isolatedfromkimchi[J].!!"#$%&' "( )&*+,$-"'"./ &%0

1-$"'"./

!2021!51"2#$62-73.
[2]PARKS!SARAVANAKUMARK!SATHIYASEELANA!etal.Cellularantioxidantpropertiesofnontoxicexopolysaccharide

extractedfromLactobacillales%!"#$$"%%& '#(&)#&

&isolatedfromKoreankimchi[J].234-5""0 6*-,%*, &%0 4,*7%"'"./

!2022!
154$112727.

[3]SAMEHAG!ELBAKYREHABMA!ABOBFA!etal.*+ ,#-).evaluationofprobioticpotentialoffivelacticacidbacteriaand
theirantimicrobialactivityagainstsomeentericandfood-bornepathogens[J].8($-*&% !"#$%&' "( 9-*$":-"'"./ ;,<,&$*7

!

2016!10%12&$400-409.
[4]YUHS!LEENK!CHOIAJ!etal.Antagonisticandantioxidanteffectofprobiotic!"#$$"%%& '#(&)#& JW15[J].=""0 6*-,%*,

&%0 )-"+,*7%"'"./

!2018!28%3&$851-855.
[5]PELYUNTHAW!CHAIYASUTC!KANTACHOTED!etal.Organicacidsand2!4-Di--")--butylphenol$majorcompoundsof

!"#$$"%%& '.+/0$aWM36cell-freesupernatantagainstgrowth!survivalandvirulenceof1&%2.+"%%& Typhi[J].>,,$!!2020!8$
e8410.

[6]ANASA!SUKUMARANV!NAMPULLIPURACKALDEVARAJAND!etal.Probioticsinspiredfromnaturalecosystemto
inhibitthegrowthof3#()#.spp.causingwhitegutsyndromein4#-.5"+&"0$ ,&++&2"#[J].!? )-"+,*7

!2021!11%2&$66.
[7]LISY!ZHAOYJ!ZHANGL!etal.Antioxidantactivityof4&'-.(&'#%%0$ 5%&+-&)02 strainsisolatedfromtraditionalChinese

fermentedfoods[J].=""0 @7,A-<+$/

!2012!135%3&$1914-1919.
[8]FENGT!WANGJ.Oxidativestresstoleranceandantioxidantcapacityoflacticacidbacteriaasprobiotic$asystematicreview[J].

B#+ 9-*$":,<

!2020!12%1&$1801944.
[9]JEONGY!KIMH!LEEJY!etal.Theantioxidant!anti-diabetic!andanti-adipogenesispotentialandprobioticpropertiesoflactic

acidbacteriaisolatedfromhumanandfermentedfoods[J].=,$A,%+&+-"%

!2021!7%3&$123.
[10]GALINSKIE.Microbialbehaviourinsalt-stressedecosystems[J].=C96 9-*$":-"'"./ ;,D-,E<

!1994!15%2/3&$95-108.
[11]GUNDE-CIMERMANN!ORENA!PLEMENITASA.Adaptationtolifeathighsaltconcentrationsinarchaea!bacteria!and

eukarya[M].Dordrecht$Springer!2005.
[12]!"#!$%&!'(!).*+,-./012345678*9:;<[J].=>8?@AB!2022!48%1&$84-90.

CD?@=>EAAF/GH:!IJ?@=>K

LM/,-.NOPQRD3S,-./*9T

UOV' WXYZ[\D]^]_/`a.bcd

ef.b/

!

g*+,-.8hi,hj./k

lG:cmnG:!?o*+,-.Pp%q/k

lG:!rsQRD,j./mnG:' t]^?

@Xuvw

67 &'#8#%&'-#'# "#$

Nxyz{okl

.|}~^?@!��D��N�D=>/��z

O�liPQ����'

.g��-c�+/�mV(m.�:c��

����:���/klG: ' �;<M.g

67 &'#8#%&'-#'# %&$

c

67 &'#8#%&'-#'# "'$

PQ�q

/�+*9OV!N*9����

( )*+

/�+)[

\D��?@�/.g

67 &'#8#%&'-#'# ,-

 PQ*

9

. )*/

�+/OV

0-12

' �¡(=>[\/*+,-

.��+/*9OV¢q' £¤¥¦§¨/,-.

/��G:¢©!ª«¬PQ/��OV�®¯

°±²/.³´µc¶·PQ��/¸¹

0342

' kl

.NxWXº»�.¼(Q½-(¾¿À(¿Ác¿

ÂÃ)Ä.i�ÄÅ±²ÆÇ.

0.52

' ¥¦È�*+

,-.NÄÅÉÊ/ÆÇ.!rs

67 &'#8#%&'-#'#

�

97 20-&+$

/ÄÅ¥�RDhi,hj.' �Ë[\

D]_/*+,-.ÌPQ%q/Í.Îm:(m

ÏwOVc�ÐÑÒÓ)ÔÕÖ×/*9:!QÕ

DØÙWX¯°Úw²ÛÜ=>EAÝy/�.

Þß ' àá ! tâ+ãä~^?@åævw

67 &'#8#%&'-#'# "'$

! ç?@èé�.êOët

$!$5

6

789:)

xì!Nx»z{o|}~^?@!r

I~^íî-äïcQ½-����ðñòâ

;$<=.>

c

.?<?->

!�óô?@=>/>�cõö÷

Qøù' ¥¦ú{û*+,-.PQ%q/klG

:cmnG:!�¡(«¬PQyükl./ýV

þ%q/ÿ�!"!�Dÿ�*+,-.#?$%

/zO&>PQ����! Nü��kl./0

1ò'(§'

&'



!"#"$!%& $!'(%)"

)( *+,-+,.

!

/0 ,-

"

1234+30+5 1236/20+/7 38 #,-09'3-/2,.0 ),50+5 $5+: ;,50/2+,

,.: '</+2 $66-+5,0+3.7 +. #3= #,>5/ ?/2@/.0,0+3.

*AB!C$) A? ?AAD #%("C%" $CD ;(A'"%&CA)AEF G3-H IJ (77>/ K LMLI

HEXJ!ZHAOLZ!LIM!etal.Screeningandbreedingofsalt-tolerantlacticacidbacteria[J].!""# $%& !'()'%*$*+"%

,%&-.*(+'.

!2022!48"1#$84-90.%inChinese&
[13]ANKAIAHD!MITRAS!SRIVASTAVAD!etal.ProbioticcharacterizationofbacterialstrainsfromfermentedSouthIndian

tomatopickleandcountrychickenintestinehavingantioxidativeandantiproliferativeactivities[J]./"-(%$0 "1 2330+'& 4+5("6

7+"0"89

!2021!131%2&$949-963.
[14]!"#.$%&'()*+,-./012345678[D].9:$;<=>!2018.
[15]!"#!?@!ABC!D.)EF$%&'GHI456HJ[J].KLM>NO!2018!45%11&$2449-2462.

LIQY!CHENJ!ZENGW Z!etal.Isolationandcharacterizationof!"#$$"%%& strainsfromsoysaucemoromimash[J].
4+5("7+"0"89 :;+%$

!2018!45%11&$2449-2462.%inChinese&
[16]TEIXEIRACG!FUSIEGERA!MILI!OGL!etal.!"#$$"%%&

$anemergingbacterium withpromisinghealthbenefits[J].
<("7+"*+5. $%& 2%*+)+5("7+$0 <("*'+%.

!2021!13%4&$915-925.
[17]HUGY!CHENJ!DUGC!etal.Moromimashdysbiosistriggedbysaltreductionisrelevanttoqualityandaromachangesofsoy

sauce[J].!""& :;')+.*(9

!2023!406$135064.
[18]GELMANA!DRABKINV!GLATMANL.Evaluationoflacticacidbacteria!isolatedfromlightlypreservedfishproducts!as

starterculturesfornewfish-basedfoodproducts[J].=%%">$*+>' ?""& @5+'%5' A B)'(8+%8 C'5;%"0"8+'.

!2000!1%3&$219-226.
[19]PQQ!RST!UVW!D.XY'FZ['G\L56[J].]^_>!2022!43%2&$210-216.

HESS!WANGXR!PENGYX!etal.ProbioticpropertiesoflacticacidbacteriaisolatedfromTibetankefirgrain[J].?""&
D5+'%5'

!2022!43%2&$210-216.%inChinese&
[20]`a!bcd!?ef!D.gh6i*jkl'mnopgh64kl56[J].qr_>!2005!26%5&$132-136.

ZHAO Q!ZHANG JY!CHEN LZ!etal.Cell-surfacehydrophobicityanddegradationcharacteristicsofhydrophobic
hydrocarbondegradingbacteria[J].B%>+("%)'%*$0 D5+'%5'

!2005!26%5&$132-136.%inChinese&
[21]!s!tuv!twx!D.yz$%&'G\L56{|[J].]^}+,~�!2019!45%15&$37-43.

LIW!CHENYY!CHENLM!etal.Comparativeanalysisofprobioticpropertiesoftwo!"#$$"%%& strains[J].?""& $%&

?'()'%*$*+"% E%&-.*(+'.

!2019!45%15&$37-43.%inChinese&
[22]ATTRIP!JODHAD!GANDHID!etal.'( )#*+, evaluationof-".#,/,//0$ &/#.#%&/*#/# NCDC252foritsprobioticattributes[J].

,%*'(%$*+"%$0 F"-(%$0 "1 G$+(9 H'5;%"0"89

!2015!68%4&$533-542.
[23]YUHS!JANGHJ!LEENK!etal.Evaluationoftheprobioticcharacteristicsandprophylacticpotentialof!"#$$"%%& /#1&+#&

strainsisolatedfromkimchi[J].IJH-?""& D5+'%5' $%& H'5;%"0"89

!2019!112$108229.
[24]�������.F��������$��[M].��$F���_����!2020$129-130.
[25]��!���!��!D.���x(�~� / ¡�=¢ £'¤4¥¦§^FG¨©6ª«HJ[J].F�¬�=>>O!

2022!27%5&$240-248.
TAOQ!LIUXW!QINZ!etal.Stabilityofrifaximininartificialgastric/intestinalfluidandrat'sintestinalfloraandtissue
samples[J]./"-(%$0 "1 :;+%$ 28(+5-0*-($0 K%+>'(.+*9

!2022!27"5&$240-248."inChinese&
[26]®¯!°±²³!´µ!D.¶·¸¹º»¼½Z['+,56G¾¿[J].F�ÀÁ!2020!39"8&$30-36.

BIMD!OUYANGMS!LIX!etal.Effectofosmoticstressonthefermentationperformanceofsalttolerantlacticacidbacteria
[J].:;+%$ L('M+%8

!2020!39"8&$30-36."inChinese&
[27]!s!R�!Â#Ã!D.ÄÅ

!-ÆÇÈ[ÉMZÊ'G\L56[J].]^_>!2019!40"24&$173-178.
LIW!WANGT!DONGYW!etal.Probioticcharacteristicsof2&/*,1&/#%%0$ 3%&(*&+04 UL-4!abletoproduce!-aminobutyric
acidathighyieldinchickpeamilk[J].!?""& @5+'%5'

!2019!40"24&$173-178."inChinese&
[28]ERKKIL" S!PET#J$ E.ScreeningofcommercialmeatstarterculturesatlowpHandinthepresenceofbilesaltsforpotential

probioticuse[J].4'$* @5+'%5'

!2000!55"3&$297-300.
[29]ËÌÍ!ÎÏÍ!<ÐÑ.Z['4ÒLÓÔÕ78GÖ×[J].¬Å^Ø~">Ù&!2009"7&$24-26!29.

DAIYG!TIANZG!NANXP.Progressofthe5&/*,1&/#%%0$ anditsphysiologicalfunction[J].25$&')+5 <'(+"&+5$0 "1 ?$()

<("&-5*. <("5'..+%8

!2009"7&$24-26!29."inChinese&
[30]AL-AHMADA!ELAMINF!G%RTTNERR!etal.Newbacterialcombinationsinsecondaryendodonticinfectionsofpatients

witharecentsystematicantibiotictherapy[J].4"%"8($3;. +% N($0 D5+'%5'

!2021!29$144-154.
!!"#$"% &#

NO


