FOE R R e R

Journal of Chinese Institute of Food Science and Technology

Vol. 25 No. 2
Feb. 2025

ANREFFSF M T B T E Al-2 NEBBBRHEXE

wEH, W OB, ®H #&,

WE

RAME, F
(RARLK 2R FER

= 1y
E e,

EHE, HAF, WaER

5 /R E 150030)

BARMNG | B OB SR FIRATE DS A AN BTSN REMET ST AI2AAKREE

2
MRAG AR S CGRIE pHAL BB R EHREME), A A2 & QiR X2 TR Z AR A2 ZERE OB ERGAAX
BHoRRGARMEEETBABKEOFEMNLEFRFPES ST A2 R EFEQHRER SREAV,ERFRE pH AFf
BEET ,E55FAI2HRELSEOMREETRLEMA, ZEMEL R, ERTRWPE T TAF FHEFHIFE S 4
BLENEES ST A2, BE SR A RO ERRIN, 2 MALR, 28 . FARABALEHNET ST A2 = &4

FOmEE —EEEMER,
KEIR MMFRATE,; BRAH,; Al-2; FOEBER
TEHE  1009-7848(2025)02-0134-09

METEAE RS2 A 55— ARk 11k
=270t {55 45 T (Autoinducer, Al), 415 2=
) 38 115 5 20 I8 B I A 32 i A 5 4 Bl
F B 0 A KB HE B 0 AN IR BT v, SR R
B MR 2, YR8 WEE G5 e TS
ZARGE A, WAL — FR SN I A G B R 3k
TG Y 555 F AI-2 (Autoinducer—2) fiz 5
FEVE AE OB P 2 I, 225 164 2% LB 1 1 Fn
= TG BH PR T b A A R A2 R A A R Y 2
HER AR, WA RO I EEEY EY
FES 1) T2 SR i A1 il 1) 7 A PIAE o AT=2 2 3% Ak 3
A (AMC) &=, B2 R th S-MR T B
PR 5 BB AL A 8 S—RR AT H AR 2R (SAM) . SAM
A kg F S ARE A 7= A (DA S— iR T [ 284 > e 2 R
(SAH),SAH B S—Ji 1 [7] 71 > Jbk 22 R A2 17 I (Pfs)
IR AR S—AZ A ] AU~ e & R (SRH) , LuxS J&—F
HY luxS FE DR 4 5 14 25 1 T, T4 fE SRH 24 JE i
AI=2 BifR 5> F 4,5- % %2 ,3-1% —Ff (DPD),
DPD il i 8 HEA il AT-219 ) PRBE , luaS FER7E Al-
2 G et R R OCHAE T, B A I JusS HE PR AT
DAL)AL H T B R S 5 7 A AR S o AL-2,

YR B 2024-02-27

ELWHE: EXRARBFEEES XSO L RKSEETH
(U21A20272)

FE—1EE: AMEHE, &, W+AE

WEMEE: &S E-mail: 413927466@qq.com

DOI: 10.16429/j.1009-7848.2025.02.012

T ARk L v F A A 2 o i L R L o J 1
BRI, R 2 MR TR 2 SRR L v S R
A PEBUR AT, O 24 PR, HoAE JFOR AL
A BB R 2 7 A R T R R Y A R TE
JE S Tl # v SRS AFAE TR R ALl b h B
S B FLA A PR | 7 R B R IR LA K D7 4
) 45 Jo 5 5 O M) R A AR B IR 2R AT B
PR BRI 5 5 40 T AL-2P, BT, G T
FEZEMIAT 5 5 20 7 AL-2 B9 WFST 2 B0 Ho= R
PR 11100 T IR 2E AT B Y AR R TR M S AT-2
] ) 5 FR ik RIRAMTTE , A WEFER ] AL-2 W A2
ANFEFREE R At R pH (E T bk
BEERBE PRI AT-2 S0 W BERRARI KT
WTE 37 CF AI-2 W B2 78 30 °CTF vk B,
{8 35 23 I K AT B 4 W A 5 4 AL-2
S I 2 0 % AR AR TG S S T
AL-2 (1, e Ah A B9 3R W 2R 1 i I 1 52 AN TR
IR SAF M, I = & 2R AP 7E pH 8,47 C
I 4 2 0 i v R 1 TS U, A ST R B
e I M R AL-2 ok B B S M R E A
KKR YL AI-2 5 8 (1l 22 )£ 78 A DG
ABEFELLSr B A OB EL | 7 R RS ) v ELf
PSR P R IR S, AT AR 55 5500
550 F Al-2 58 FEHE M2 M A OGN e
SE ) I 3L T LuxS/AI=2 QS 2 48 /Y % #F 28 M AT 13
7 2 1 i A BIL ) 25 S



25 2

RIS T AR S ROAT R AI-2 Aok G B oY 40 5 M 135

1 MBRERZE

1.1 ##

111 Gtk SRR ZERRAT I D8 4388 A Bk EL
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ANAFEATEI A . SIS luxS-F 5" AT
GCCATCAGTAGAAAGCTTTGAA-3’#l luxS-R:5° -
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5 4 W A =X I (PCR) 2 AR 2 (25 )
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TSI 94 1 pL,DNA 1 uL, RBA{KZ T .94
CHIAEYE 10 min; 94 CAEIE 30 5,56 CiE & 30 s,
72 CHEAH 30 5,30 NEH ;72 CHEMH 10 min, §73
Ji 77 1 2R FH Bt R W O M H Y R S 1R R SR
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PRI, PEFEAR R R 06 3B () S XA 2R A7
R UL 1, AR AR 06 A S B B AR
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(0.2 mg DAN T 1 mL 0.1 mol/L HCI) % {&
FUEA IR 2 min, 78 90 °CF S W 40 min, J5 1F 4
CERH 10 min, J5id 0.45 wm JERR, BRI R/I
J5T o B 50 L FH T s kil | 52 A0k 268
nm, WA A.0.1% ACN, i34 B. &
&, BEF AT =0 min,70% A,30% B;t=4 min,
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min,35% A,65% B;t=24 min,70% A,30% B;i=
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L #E 30 min, J5 7€ 4 °C .10 000 t/min T &> 10
min B & TUHE, B 600 wL S W 4 fin 700 wl. NaOH
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ZH IR ST TCA ¥ ,40 C M 2 h J5 FHA L
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— Bl 1A
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2 500,3 000 ng/mL, 57 3% 12 h ik 24 805 W5 |, 7%
HEC1.2.3 15 75 B0t B RR 2 1 B 0 AT I A
1.2.5  AS[RVE: 3245 4 6 i AR AT-2 7™ i K 2R 1
T 1 5 )

1.2.5.1 K535 0 B X TR bk AT=2 7 o S R G S
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Fig.1 DPA derivation reaction of signaling molecule AI-2 precursor!™®
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Fig.2 PCR electrophoresis of luxS gene
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Fig.6 Effects of exogenous AI-2 on the protease

activity of Bacillus cereus
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production under different nutritional conditions
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The Correlation between Bacillus cereus AI-2 and Protease at Different Culture Conditions

QI Xuehe, JIA Ai, HUANG Yan, SONG Danliangmin, QIN Xue, ZHANG Wei, JIANG Yujun,
MAN Chaoxin, YANG Xinyan"
(College of Food Science and Technology, Northeast Agricultural University, Harbin 150030)

Abstract A strain of Bacillus cereus D8 isolated from raw milk with high enzyme activity in protease production was
taken as the research object. The relationship between Al-2 and protease was clarified by adding signal molecule AI-2
and changing the culture conditions of the strain (temperature, pH, osmotic pressure, nutritional conditions), and the
correlation between the production of AI-2 and protease activity of the strain was explored. The concentration of signal
molecule AI-2 and the activity of protease in supernatant were detected by HPLC and azo casein method. The results
showed that the concentration of AI-2 was positively correlated with the activity of protease at different temperature, pH
and osmotic pressure. Under hypotrophic stress, Bacillus cereus could induce more signal molecule AI-2, and the pro-
tease activity of Bacillus cereus decreased, and the two were negatively correlated. Conclusion: Different culture condi-
tions affect the production of signal molecule AI-2 and the activity of protease, and there is correlation between the two.

Keywords Bacillus cereus; culture condition; Al-2; protease activity



