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WE: IR IEREEE T 5B 4G 7 MARIATIRIN B4 R0, FEAR Aot & m 124F4& & (Caenorhabditis elegans,
C.elegans) F#t9%rh. 7THBBiTE MM, WHESH. SO, AREFALERE. FKEA DPPH A b EIREE H A NIA 9 2
EF, Thikd AN A SR E (Rummeliibacillus stabekisii, R. stabekisii) CY2 &5 CY4 BA Riidit, FEABELES
(1149 mm#= 1324 mm), 24 h ARE LR L AR, 24 h Wk @KL RE, DPPH A b AFREEABIT ( LFR 48.69%7F=
59.22%, H1k 44.00%7F 41.20% ), #—F B EIFTE CY2 £ pH AL 3.0 WA BRI 2 KT CY4, HAEBEHAAK (4-8h W AF
F5+% 8.82%), JFH CY2 LA4 &G4 LPS F&ffae ) (46.95%), AT &£ (C.elegans) 4 ik 8 CY2 L4 RE L kA4,
k4 RARE T OPS0 20, P &K 1.37d, KF A 1591% (P<0.05), ZAA4 K 1.00d, L5 OP50 RAWR, FHHait
K 147d, 3KFEH 17.10% (P<0.05), RAFFIEK 2.00 d. EZAHR L RAIANE NANT-EAEFATHE (R, stabekisii) CY2 ZAHH
AR, BABIFETFLST, RN Ah LB DR R ARESAL FRIE.
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Abstract: Seven strains of bacteria were isolated from traditional Cupei and tested for in vitro probiotic function as well as their effect on
the longevity of Caenorhabditis elegans (C. elegans). The strains differed significantly in terms of hemolytic ability, antibacterial activity,
protease production, self-aggregation and co-aggregation, hydrophobicity, and DPPH free radical scavenging ability. Two strains of
Rummeliibacillus stabekisii, CY2 and CY4, were selected based on no hemolysis and high protease content (11.49 mm and 13.24 mm), strong
24-h self-aggregation and co-aggregation ability, outstanding 24-h cell surface hydrophobicity, and good DPPH free radical scavenging ability
(supernatant 48.69% and 59.22%, bacterial cell 44.00% and 41.20%). The results of acid resistance experiments showed that CY2 had
significantly better acid resistance at pH value 3.0 than did CY4 and was able to multiply and grow; the survival rate increased by 8.82% at 4~8
h. CY2 also showed a high LPS degradation ability (46.95%). The results of the C. elegans lifespan experiment showed that CY2 could
significantly prolong lifespan. Compared with the OP50 group, the average lifespan was prolonged by 1.37 days, the prolongation rate was
15.91% (P<0.05), and the maximum lifespan was extended by 1.00 d. Mixed feeding with OP50 prolonged the average lifespan by 1.47 d, the
prolongation rate was 17.10% (P<0.05), and the maximum lifespan was prolonged by 2.00 d. These results indicated that R. stabekisii CY2 has
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signficant prebiotic properties and good development potential. The results of this study provide a reference and basis for exploring potential

probiotics from new food sources.
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J& (Acetobacter). FLERH )& (Lactobacillus) Fl1%7f
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R. stabekisii) [FaiAETNREE, ARG T Bes 1) 2 1
FEFRERT N 37 5

1 MR5RE

L1 AR5 R

TR () I TR 2 S AT BR A R i —
J7 (TSR RERE — ) FSUNFRATZE R N2 B AR
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RAMKG A (TSB) ¥t WA APt
YIRHEETRAT; TSA 55975 TSB Hirkiifihs oz
FEAIIN m=2%i g ks LB ARG R BERERDY 5 9.
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YR DNA, BAA20F, 15 & EImKE 8 A
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BIOIAE] 100 mL /KHRE) (121 °C, 20 min), 45k
AT R RV OK T, K 6 e R A e E % 10055
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3ANTAT, KRERELE T 30 CIEIRRG IR 9% 24 h,
MEAFEEMER (Do) AUKMFEER (Dh), HRYE
Dh/Dc BEH R = E B 4 o
146 BRERERERE

H B 22, 4 °C, 5000 rimin T B
> 15 min FHTCH 0.2 mol/L PBS Z2MmaiiEe 2 7%,
HE, 4 ODgo WA 0.7 24, T30 CHE 24h,
JYHIFE Oy 24 4. 6. 8. 12, 24 h WREL 100 uL _F/Z
W, TEBREAROCH RS AR 600 nm FIOBE,
WA AL T ATHES B RE T %

s=AA 100% D

A

At
S——aR&KasE, W
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As——BURE B BRI 3 0B RAR;

A n—— B BB IRA S M B AL.,
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3 000 r/min F&E0 15 min, WEREEKTE, L@
0.2 mol/L PBS ZZMnilifcicmiin, &, MmN
ODgoo il 1722 0.7, HX 3 mL 3 (LA 0.2 mol/L PBS 2%
MRBCANTIEZE D) 235 5 1 mL & 451 mL - FF2EAT 1 mL
LIRCERIR GRS I EIREE 24 h, f50 25500t
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0.2 mmol/L [¥] DPPH ZEHAW, IRARESG, fE%R
TE TRAEE 30 min, 4000 r/min &> 10 min, HX
3, T 517 nm AMEROGE. 2 E4H LA
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IRARE B A 5N:
A-A
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A——E: Afdbh DPPH -LEL 7 69K AL,

A——ZAM: FK B SagBAE;

Ag——xFH840: F B F/KE DPPH -LEFIE IR A B AAL,
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WHRIGIIE (30 C&AF FEEFRETEMD, 4L
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W, 7S ARG FREE S L mL A 80 EU 1 LPS 1, 7£ 30 °C
AR RIRN 0hy 4h, J3HIHL O h SN R R
W 4 h PSR LSRR 10 £%. 100 . 1 000 %
MRERAHL 0.1 mL, INBIBRPFRFLRAN, Wz
3 fLl, FHoRIA 0.1 mL #iR7), SRR 10s 1R
g, K RFLBUBON B PG I N B 3 E 34T
ELx808 kA7l .
1411 E. coli OP50 #9325~

M-80 “C kA FLEH E. coil OP50 A7 Tk Ll
)5, TREL 100 pL AIAZEA 5 mL LB skt
T 180 rimin, RFEN 37 CHTHIRREIRSEFRIT
WEZE Asoonm=0.56
1412 #HmlAT4R (C.elegans) Fl&Mbri%

DNORIUE SESS )48 — M, B US4 [ AL AL 2.
A K E L4 I b 2k k. 7 i,
WREC 1 mL MO ZEpPifli e AR i TR LA 1.5 mL
B, fRER TR EE s, RE M
3 W, B L mL AR AL B AR B A 0
W, ERREYE, BORE BER A 1mL M9
MRIRTRR R, B0IE L, EE N, 5l
FH 200 puL M9 2 B Bk e Je 5 B 2B e R A
E. coil OP50 [¥] NGM #5774, 20 ‘CHiFHER 7% 3~4 d
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1413 FmEAHFL R (C.elegans) F# ik

14 ODgoo fE 4 0.5 ) OP50. CY 2 1 50% OP50+50%

CY2 (M\) IRA T EINTE NGM B Ak L, NGM
BEEFHR L R34 E. coil OPS0 1A%t fEZH.. KRtk
AEFRAE K Z L4 B AR FSTNRSAT 26 HL (C. elegans) #k
HZ DL AR NGM (AR b, BEANREFRIL 3
1 20~30 44k, FEANMGFIAIA 4 B, I 100 44k
H, fE 20 ClHEHEFM TR, 8RIF—HELR
LT HE, FIMEER, TR E R
HAFRIET

15 HiEaHr

K SPSS 23.0 A xS gt Rk AT B R 207 2%
M2, R GraphPad Prism 8 #4451ty
Mt 5HIVE &% ; % H GraphPad Prism 8 1 Kaolan-Meier
ELHIFSINREATLE L (C. elegans) 47 LR .

2 HBRE5WS

21 WBFEEHKLEER

Bl 1 6 tRETE NEHTEBRIATE (R stabekisi/) TSA FARE

ERA (a~f) F11 BRDISEETEFIE4TE (Baci//us velezensis,
B. velezensis) TSB FREEMT (g)

Fig.1 The colony morphology of 6 strains of R. stabekisii on TSA

plate (a~f), and the colony morphology of 1 strain of
B. velezensis on TSA plate (g)
E: a: CYL1; b: CY2; c: CY3; d: CY4; e: CY5; f:
CY6; g: CY+.
AR TG > B AR 3 7 R, Eid A
PR AR 6 BRETES VU & MR T
(R. stabekisii), %5734 CY1, CY2, CY3. CY4,
CY5. CY6, WA la~1f fix, MTHATE HE
%S, CYL 5 CY4 WKINGATE, CY2 Wik
FEZEYIE, CY3HEREUD, CY6 Wik, — ki)

105



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.3

S 1 PR UUEMTZEAIAF B (Bacillus velezensis,

B. velezensis), 4’5~ CY+, HEWIK 1g s, Wrts
DL EHERIFTE (R, stabekisii) 732807 & T 5 BE
W, KR, SHFIZERATEIR, Sy asEE
AR RS . 2009 4F, 43 B HE) Rummeliibacillus
B RGKE T, KHEH5258 Rummeliibacillus
WilE, s VIR EERIAFE (R stabekisiiD HE7IA
A Rummeliibacillus J& O sR202H , 457 25 52k
1, XS TR (R, stabekisii) HIAFT
B, RERRNEEE], W RkE R P,

5 PER I TR AL, B PR T 4R 7 1L 7 )
HORIL T s VOERT EMERIFT B (R. stabekisii) RI£F
TE, GKIHEEPE (45 il 250 G B I A5 3 T —Hk e
RS TS DU T E M RIAF R (R. stabekisii)

2.2 ARV VE AR 2 R

B AR I L TE ok R B AR IR A Y5
P A X K N AN S = T Ly i o Ak
M B R 2 A M S e AP, S EHG T B
SEHCRIG S AW 2 Fron, AHECT X R
CY1~CY6 (b7~b8) B4 i I35 TG B A i fel, i
CY+ (c9) FFEAMHEAEMmE, HETHREHEME
y e,

a

2 T EEEHMELL T M ETAE FARE % E
Fig.2 Colony diagram of different strains on Columbia blood
agar plate
7£: al~a4: CY1~CY4; b5~b6: CY5~CY6; b7~b8: [A
Mt ; c9: CY+.,

2.3 EARITH R R e

F 7 2 A S k7 SR R RO B AN 25
MEENREZ —. BRI R SR 1 fr
7, WRHHAT I CY1~CY6 S KB 80 B i
FRCR, M CY+Xf4R ICESL K (Shigella flexneri,
S. flexneri). HISEECEMIE (Pseudomonas aeruginosa,
P. aeruginosa) ELAMIHIRE 1. (EH2E PNkt —bk
DUZERTZEHIAT (B velezensis), Hith i [P RO
WA HAMEIE . CY+AS AR, (HHX
8RR IS (S, flexneri) . B KIITTIKE (S
enteritidis) EAHIHIRE ST, HACH ™Y BA B L 1
R AAEEVE NG L AT .

* 1 ERHIEG
Table 1 Bacteriostatic spectrum of strains

R

CYl CY2 CY3 CY4 CY5 CY6 CY+

X MiAF @ Escherichia coli
#|% mINE Vibrio parahaemolyticus
362445 Listeria monocytogenes
@RER KH Shigella flexneri
LA 45 3R E Beta-hemolytic streptococcus
ARZRAB 0 E Pseudomonas aeruginosa
B ¥V 11K Salmonella enteritidis

- - - - - - +

- - - - - - +

Ee R FRINEE, R E.
24 HMRFE A BN

I A AR LA TR, 7 AR AR T AR P
7R 2 i, B 3 R T 7 ¥RE MR ELAR K/ LT 45
B, KK CY4>CY2>CY5>CY6>CY7>CY3>
CY1, Hr' CY4. CY2. CY5 1 CY2 HIIKE
KT 10 mm, 45124 13.24 mm. 11.49 mm, 11.17 mm
A110.99 mm. HEEMN-FKAERIREIFEA
AL ER A UK AT RE , 78 A4 mT i i 7K A= 2E 1)
i PN B MG 2 55 Bl A A 4 R A A A P i AR A R R
PRE,
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* 2 ERTEOEEREINESER
Table 2 Bacteriostatic spectrum of strains
B &G KEEAZ/mMm

CcY1l 7.5740.14%
CY2 11.4940.17°
CY3 9.5440.20°
CY4 13.2440.17°
CY5 11.1740.07°
CY6 10.9920.40°
CY+ 9.8840.17°

E: B2 AR TR B FERTEA S £ 57 (P<0.05),
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Fig.3 The diameter of the proteolytic circle of the strain
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Fig.5 Co-aggregation of strains with Escherichia coli at 24 h
FRTE R B R EM S EURTE (E. coli) LS
RE I 4. 5 B, ATLAE HIX 7 AR 2 (A1 SR AR R
IFEZES. I 4 TUSH, 7 PR E RERE
MBI MEICHN: CY2. CY4. CY+. CY6. CY3.
CY1. CY5, Hrh R CY2 7E 4 h [ H R &R
7147 58.49%, [EAE (A REK AW 5, 24 h 15
BT Rk B i 93.88%, CY4 L EATHAII 1 REE
R84, 2 h A HEE 40.00% (39.79%) HIEREERES), H
JETE 2~12 h [X 8] N (RIS AR A K. 5800 B
JLIRERRE 77 0T LIRS B B AR DR T e 52 B0va o 1=

Jefgpe N, ME S WA R, E2~12 h 25X
kT B (E. coli) ILIREERETIHRBRIIAN CY2, 2h 3t
RAERE /IR IA S 20.84%, HBEN AW E, &
24 h 1571 49.92%. LA b 255U 7 #k B CY2 FiI CY4
S HA R R R Bk

26 AL

AR RE S (BATH) JE 7 PRI
PRI AR TESE AP 6~8 . 7 ¥REHRIES LT
TRF A AR T K PR BT B B4 I T R 5, E 24 h Y
M FMRAK A CY3>CY+>CY4>CY2>CY1>
CY6>CY5, HH1 CY3. CY+. CY4 Fl CY2 PUkKEETE
AP B PSR 70.00%. 78— 2SR5 R
TR K VERIEE CY2, M 2 h JFEGE K k47
85.00%0L I, FFHEARIGIG, CY+HAEL MIET
K, EAEIST CY2, HA 5 RREAE —HAETK
RIMFAKENRZ. €O IEEITH, MT
HA 6 ¥RE, CY2 3REBIH AR SR AR K TE
PE, M 4 h FFUEAWIEEE, 8 h fEE/KIEIAE 80.00%
DA b BB /KRS ST LA CY2 75 7 bR A &
 IAHPRER T BTG, O 7 MR B i L e AL
NEALRIES] Y 8
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Fig.6 Cell surface hydrophobic activity (chloroform)
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100 =2h

X 4h

= @6h

% 8or z8h
& = 10h §
N 60F =12h =\
5 24h TR
5 7 RN
2 40t T § A

% g

8 % ?IV =% M HQ
= : \ 7 i\ B
£ 0l | R ] e
2 N | 7A A\ JRIRE
N/ i\ N
& N 14 £\ R
CY3 CY4 CY5 cy+

2059
8 YHIREHKEYE (CERZER
Fig.8 Cell surface hydrophobic activity (ethyl acetate)
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Fig.9 DPPH free radical scavenging ability of strain
supernatant

E CRTARAAERFMRESF (7% P<0.0L, n=2; **

P<0.0003, n=2).
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