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Preliminary Study on Food Bacterial Biofilm Signal molecules
AHLs by HPLC-MS

LIAO Lyu', FANG Xiangcong?, FENG Zhigiang'"
(1. Agricultural and Livestock Products Quality and Safety Inspection Center of Tibet Autonomous Region, Tibet Lhasa 850000, China; 2.China
Civil Aviation Administration of Tibet Autonomous Region, Tibet Lhasa 850000, China)

Abstract: By measuring the biofilm signal molecules (N—acyl-L-homoserine lactones, AHLs) produced by bacterial communities at different times,
the relationship between the content of signal molecules and the time of growth and reproduction of bacterial communities was obtained, which has
certain guiding significance to the risk assessment of food spoilage caused by microorganism. The MRM mode of high performance liquid
chromatography—tandem mass spectrometry (hplc—ms) was used. The chromatographic column was 2.1 mmx50 mm(3 pwm,4 pwm), and the analytical
time was 1.5~7 min. A method for the determination of bacterial quorum sensing signal molecules AHLs standard signal molecules was established.
The signal molecules secreted by Escherichia coli were extracted by ethyl acetate and then injected with methanol for sample analysis and compared
with standard signal molecules. Successfully established rapid determination conditions of six standard signal molecules. The amount and type of sig-
nal molecular secreted by Escherichia coli were determined by this determination conditions, and the growth graphs of signal molecules of the E. coli
at different time were obtained, which can forecast the shelf life of food, and greatly shorten the shelf life of food experiment time in the future.
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RIS R FBA  AHLs 2505 590 ThRifE
(C4-HSL, C6-HSL, C8-HSL, C10-HSL, C12-HSL,
C14-HSL, 26 F>98%) , H B£ (HPLC 4) , TR L1
(BT , SR A INF , SR PR, NaCl,

212 E&%&

TRAH (35 - B i e A, e 28 S A Ve R B s
B IRKR S48, pH T
22 RIGHETALE
221 AREJRIE A F) &

A3 BIFREL 5 mg i C4-HSL, C6-HSL, C8-HSL,
C10-HSL, C12-HSL, C14-HSL, FJ 20 mL &Y F fiz ik
TR SR JE M 2 50 mL A 2 B P, JH P g
253 50 mL, B 100 me/L AR ME R, IE-18 “CF
FEfitt s 1o
222 RMAFAFTREFRGZS

HERA AR LA R 3 ¢, BRI 10 g, Nacl 5 g, i
A 1000 mLEEFRH, AILA 1 000 mL Z€ 17K Jin iz
fift e AR HE  H pH TRV R pHAE 2
7.0~7.4. HL250 mL = Ff, & HL 50 mL (1) 3 1A B
FREL, FHAR ZE AR 0, A & K A, K
30 min JEHUH o RRIHCR NS N UKAR B FE T
ERAE & L R A DV K o 2] = A
oo BRI = AR IR |, 37 TCHE SR 12 h,
12 h 5 B = AR, B UK s o
223 KmAFHA ISR &

PR 2.2. 2L E 1 000 mL AR A 37 3, LS A4~
500 mL = FAf, 43 B IA 100 mL (AR 3558 i
T R K T 4 v K RIS R 6 M3 3 T €0 4 )
KT 30 min, 30 min Ji7 HUH BE R 5L R H8 20, [A)
B 2.2.2 H RS A 5 R, A B 1 mL AP 3G
FEMWE 5 = SAHERL D, AR ZE S 41 iFE#E R I
Wge, 354 h,6h,8h,10 h, 12 h 5 Bt . B

S 7 BB = R B 5 R W e B A R A
4 °CLA 13 000 g B5.0> 30 min, B |5, JH & &
0.02 mol/L VK ZFR 1) . TR Z B FE B 3 WK, /KM, TR
HHENH B0 LR ORI B T e 7%
RALN 75 CHATHER G 28 K, R 28 A AR i 2%
KGR A, 5GP e e 258 &AL, FH 2 mL
(TG 7K B S A 28 R, i R 25 T I 28 R
JEEIAS mL AR, &5 %S mLo 5 HE5
AEBRAE IS AE-18 “CTR AR A4 H
23 tRERBNE

MAVKER FIRCHS 2.2.1 H e 4 1Y) 6 R AR
Fr AR =R B H BE—/K B s A, 5500 mL )
B ALK, FREL 77 mg ) LR %, % T 1 mLKH, H
0.2 wm JEA I8, A4 K b, FAIA 0.5 mL iy
H R . X} HPLC-MS i 17 HE 25 A7 5 15 7 . I
1 mL CA-HSL MFRAESRIR , H1 0.2 pum 8RS 18 2 45%
/N AR HPLC P 488 C4—HSL AR HE R AR
il 2 A\ HPLC-MS g5 , 7 8 £L H e A8 0 19— 2
JoT i P v, e R AR S 1 B B R R AT W, LA A
A2 Ao BT EL | A bR 2 3 Ao S L Y S T
Hoam LA RS . FEREE R Y
D 2o A v, BB R R AIE B ok R AT
T AR AR ST 0T LG, AR AR RRIE B ) & i, O i
i R AR B A o A I, T $R 3] C4-HSL
A A T3k AT 38 LA 5 s oA o 1) 0
M, BVEEST 6 AR AERE S B0 E Tk
24 KBEBHEHNUE

FRAE 6 F bR IEAS 5 43 F 1000 2 45 S Al o 2%
B RS A I 15 SRS RIS ) P R A B R e
W A =R o B 0.5 mL R BUR, 0.2
m [ Y8 IE AT 38 2 VK, FRIA 0.5 mL A B 47K , K M
HIATIRAT R E
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6 FbR 1 it — 20 BT 3k (BT A3 A A Ay F (], AAEAE
A BRI T, P\ A bR B R e e, T A U e 3R
YA i . CA—HSL Y HY W ISF ] 24 0.45 min,
H 7 A 6.7x10°; C6—HSL [ Hi 1 i 8] 24 0.5 min,
I 125 R 4.5%107; C8—HSL Ay M} 45} 8] 47 0.95 min , 16
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1 H 1x107; C10—-HSL 9 H 1§ B 6] 54 1.9 min, 06 /&
7 1.4x107; C12-HSL f4 H W B 18] 247 1.25 min, 05
k1 1.3x107 5 C14-HSL 19 Hi i B 8] 2y 2 min, 04 15
1 6x107
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C4-HSLIWE 5 F &G RN 2 1k
TR iR R . Hh g iR ok, B i i 2 1 o Hobk
B AR RHIERE R B 1 BRS04 T
h172.0, Ht i B 44, i it b 4 i o 71,0,
102.1, 144.1,154.1; H:ip 71.0 F1102.1 (B 13545
RS B X AN B T 7 A CA-HSL A FRAE
B . Co-HSLIE S 4r T2 a3 3 44 8
TR, HRE B 047 T E o 200.0, 40 B TR
999.1,102.1,172.1,182.0, Hir199.1 1 102.1 % 2
A B AR ROR B BE G 2 B T
YR Co-HSLAFEE F . C8-HSL M5 55 T 2% i
JEARE] 6 > B R b, HAREES 14 T LR 2281,
6 B T WK N 57.2,70.4, 102.1, 127.1, 200.1,
210.0, HAP 127.1 F1102.1 3% 2 /N8 F1E AR A55%
WA, B 2 4N B 58 A 1E A C8-HSL4FAiF 2
. Cl0-HSLMF 570 F 2 WF 5 15 5 4 > 25 1
F, HBE B 0 g BT EE O 256.1, 4 AN TR RN
74.1,102.1,155.1,238.1, H:rf 155.1 #1102.1 3% H4~
B BRI RIOCR B b, PR B AN B -1 AR
g C1O-HSL4$MF B ¥, C12-HSL (15 54> T /e
JEAF B A B R A, B T 1 BT L R 284.0,
44 TR N 740, 102.1, 183.1, 266.2, Hi h
183.1 F1 102.1 X A~ B -1 - (I ARASRICR e i,
BUX 24N B TR 1E N CI2-HSLAHEE 7. Cl4-
HSL W5 540 F &G A3 8] 34 B 1 Fr , FL bk e
T far 5T bR 256.2, 34 B % R 155.0,102.1,
211.0, Hrd 211.0 A1 102.1 X P4 B T 5 F 19 3R 45
ROR e Uf , S BGX P B 1% A i C14-HSL %y
fEESF
3.1.3  AREAES GG E A

B o) 3 FEE AL R R A, B N 20~100 V
(4466 B P e, AR AR — BT 5], T DA C4—-HSL
i) B 1 Ry 172.1, C6-HSL i £F B 1 200.2, C8-
HSL A4 £ 8 7 228.2, C10-HSL 4 £ B 1 256.2,
C12-HSL [y £ & 1 284.1, C14-HSL 1y £} & 1
312.00 4 , C4-HSL A EEES F7F 50 V Y B
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1 K, C6-HSL, C8-HSL, C12-HSL i £} B 775
80 V [ i 3 i i He K, C10-HSL 1 C14-HSL 7£
100 V A I 38 1o 3 de Ko

TR T G BRI AR, PR U — R
B0 R e 4, N 2~10 eV B FE g
=, 4 E 15 %], C4-HSL, C6-HSL, C8-HSL, C10-
HSL, 14-HSL )i B Rl E fig i 5 eV, C12-HSL 1
T AEERE R N 8 eV

25 FISE AT LATS 3], AHLs {5520 7 7l 8 3T
ZMAFIERE A, OF HA& 250 Frh X0 A 1021 m/z
ERPRE R, X EIEM T AHLs (55 20 T 89— 20 45
Fa AR TR, B A AR TR 00 8 22 28008 N R 38, 76 8 22
% PN R 2 1 ity b 285 6 1 AN [ ] 198 I 5 0 4% 1717 T ol
Mo A5 2 AR AR S 25 2 O : DC4-HSL 1 M
AR R BBy 172.1, B 4E 755 7 o 10241,
710, & B AEFL R S0 V, IS E R EAE R A S V.
@C6—-HSL A WA A EER T8 200.2, F540F T2 1
4 102.1,99. 1,15 FAEFLHE 80 V, i HAHERER A 5 V.
(DC8-HSL 1) WA = Ay B 85y 228.2  F-AEF 15
FoR102.1,127.1, 36 EAEFLHLHE 80 V38 ELAEFE B
o5 V. @CI0-HSL #y W #5538 ok B 8 F R
256.2, FREF B 4 102.1, 155.1, i ‘B 4 7L H &
100 V, & B RfHERE R} S V. &C12-HSL (1) W il A
OB F M 2841 FRIFF 74 102.1,183.1, 38
HHEFLH R 80 V, G H A RE N 8 V., ©C14-
HSL A9 W A XA B B 10 312.0, FRAE T B 1
102.1,211.0, 3 B HEFLHLE 100 V., 36 BAE RE 4

5V(FELD),
£1 oMiTERBESFRUNESS
oy OETL O TET g, WG
mez m-z eV
C4-HSL 172.1 102.1/71.1 50 5
C6-HSL 200.2 102.1/99.1 80 5
C8-HSL 228.2 102.1/127.1 80 5
C10-HSL 256.2 102.1/155.1 100 5
C12-HSL 284.1 102.1/183.1 80 8
C14-HSL 312.0 102.1/211.0 100 5
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RR AR i R0 52 25 1, K T AR it U
ZAFE R 80V, 5 eV, KIAHHFTF B FEHUAAE i 0.4 min
TEUf 06, 4~5 min {7588 W6 B, B 2 A6 19 4T
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AT B AR S0 TR R . O TRz
WO b 2 5 & A 6 FARMEAS 5 20 7, "I X & AN E
Ty IRE R R T R T SR B, R4S 3 4R B
WBORE Al B — 155 0 T O BE B TR 8 T
o e A R A TR I AT B SR R

C4-HSL, C12-HSL 7£ 4~10 h Fit I fig Fifi 2 20 1 450 &
38, 43 F N, 10 h 5 2§D ; C6-HS,
C8-HSL, C10-HSL F1 C14-HSL 7E 4~8 h B & K 7
R AR, HES S TUEZHK 8 hEHFES
SRR (R 2)

x2 KBMHEBEFARRENESSTFESE

R F ] /h C4-HSL C6-HSL C8-HSL C10-HSL C12-HSL C14-HSL
4 6.1x10° 2.5%10° 4.2x10° 6x10° 2.82x10° 3.9x10°
6 7.0x10° 3.28x10° 4.43%10° 8.0x10° 3.0x10° 4.2x10°
8 8.0x10° 4.62x10° 5.0x10° 9.5x10° 6.9x10° 3.9x10°
10 9.1x10° 5.6x10° 4.52x10° 9.0x10° 8.2x10° 4x10°
12 5.88x10° 5.1x10° 4.23%10° 7.8%10° 7.4x10° 2.8x10°
4 LB i ik % AHLs £ HPLC-MS B #F 58 90 4% , 1820

7£ HPLC-MS Ml %€ Aij , X C4—-HSL, C6-HSL, C8—
HSL, C10-HSL, C12-HSL, C14-HSL % 6 > AHLs b
VEARE S HEAT T B8l A% HPLC I 52 , & 1 HPLC H fig
VW AT 1T B 43 5, 6 B HEARE i JUT LR B A T
T HE U s () LB, I 5 9 1 DX 0 B o R 1 R A
U o [ E R KA T R RE i HPLC R4 7300 , e
IR U TG ¥ 5 B o A 5 0 6 O X 1 O R &1, R
SR FH B ) HPLC JG 325 4 W7 R o v o2 5 3 A A

CUS

BN T 6 FIRIESS 5 o3 F A PO e 45, OF HoR
FHBRAEAS 501 09I 22 55 1% 35 F3 AN [m] s ] £ K
WA R R T I E , A5 21 1 B R AR AL A5 5 1
i, 3 WA 38 i HPLC-MS n] L4 5 40 B 304 ) 1
AHLs &t o 7EAR 0] LU 33 XHE 520 1 2 ok
XL it O T R IR A T T, S AT A 3 B L T
FHESAEIS
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