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Extraction and Purification of Lipopolysaccharide and
Lipid A from Salmonella ATCC 13311

XUE Lizhi

(Food Science Department, Shanghai Food Science and Technology School, Shanghai 201599, China)

Abstract: Salmonella ATCC 13311 as a Gram-negative bacteria, which is the pathogen that causes hu-
man and animal intestinal infectious diseases, has serious impact on food safety environment and
threaten public health. Lipopolysaccharide (LPS) is best for biomarker detection of bacterial contami-
nation, because it is the characteristic component of the outer membrane of gram-negative bacteria,
and lipid A is the bioactive fraction of lipopolysaccharide. LPS extract is the basis of the detection. In
this paper, the extraction and purification of Salmonella lipopolysaccharide and lipid A were studied.
The results showed that the yield of LPS was 1. 13%, the protein content was 0. 85% , the nucleic acid
content was 1. 64% s SDS-PAGE analysis showed that the extract was lipopolysaccharide and had less
impurity. Comparing the results of lipid-mass spectrometry with the literature, the position of lipid A
was the same as that reported at present, which proved that the extraction was correct. The results
show that the purified Salmonella LPS has high purity and little impurity.
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PIZEE G N ER & 1092 AR B AL N A & BR 1 b AR AT RESZ B VDT IR A 75 G, HorP e BB 52 IS 1Y
YOI R (Y AGE H RRAEAE 2000 A 47 . B RS RS R T RE 2 B e iy 2 BN K
BV RE R o S R A A R R U . T T IR R 2 P S A S e R v T I T
WA ELRIfEF A Z AL E . REM R RVIZE B0 S R Z & W& DI, o
B2 HH (LPS) J& ¥ 2% PGB 1 TR A I 0 R AE M B 43 22— o ELAT 8 B 1k R B 88 2 0% ) 4G T g 22 M 11 A G

i 22 W 37 T 2% TG I T 4 L B A 22 9 B 22 ol 3 A B o0 A i 2 8, e P 2R AIMEC IR Dy i K
MZE0E A(Lipid A) A% .0 E W (Core oligosaccharide) FZE K O-HL 5 (O-antigen) M Hod | 1) 7 &
I ETE—E XK RAZG .t T A R A ), R 2 B AR X o> B WL T 2L+ A5, — i
N 1~2.5T7 . NRZHER WL S 5 A8 K WP B BU4R & U, AR X 70 5 B & T 3k 50~ 100 J7 . WF5E
LPS A= W35 PR I S 7K 12502 LPS B4 R 28 ML D7 325, 32007 V6 56 T B0 U 200 v 4 i JE % 0] P 2 1 A 1 2
Jit it R AT AL AR LPS 23l U] T 42 O 280 (S) AL RE B (R) B9 LPS,

M A LPS3 A LR 43 h 45 19 A R e LT B 2 W 3 T 0 s O R A AR s T
2 Tl TR e 2L A 2 MR 22 1 A 0 0 P A o R A 22 T T B0 0 I P9 2 K A ) I R . LPS
W A% Gk T Be AR 2 H 8 b A 5R 2S08 A PP LPS B 1 i A0 T 90 46 B B, A REIR AR

ARICLAVD TR NG 208 2R A B3R IS 24k T 1 S B 58 X 42 SR 3 3 /K 0% Tl A vk 55 05/ 1
BEPLVETED X B AR R LPS BEATER G alifl , 55 LPS 77 S f A il fir 75 4l Ak LPS M P R A i S
BRR 5t PPN IAL R . SR S0/ B/ K IR S AR AR O 0 LPS 28 iR A AT S Ll 1 5
BRIFEAT LLACHI WIS AE A I 45 M I A5 A 76 AT HIE 2l Ak LPS B i 1 35 E AL A= W3 P L O J5 SR $R LS 1
I J5 3 1 T R B BE R S8

1 MRETE

1.1 #RENEE

1.1.1 ## 5K

G FEYD TR ATCC 13311 g [ ATCC B R AR5 b0 5 LPS A5 7 & . DNase 1. RNase A& [ i}
K Il H 5% F Sigma 2.

LB WA 35 5 . 10g R (R, 5g BE R 9. 10g NaCl, ¥ 3R B4 i A ZE Mk L sE 45 2 1 000
mL, A AT pH 2 7.0 A4 KW &M . LB BRR I3 . 7841 000mL LB B ARE: 75 3 dom A
7.5g BRI pH £ 7.0 £, KE&H,

5XSDS-PAGE I £ 28 #h ¥ . & B 1mol/L Tris-sHCl(pH6. 8) 0. 6mL,50% H i 5mL, 10% SDS
2mL, 120 R E 1mL, LR FKERE 1omL, R RA G &M WAB (5% 88 0. 75mL 40%
Acr/bis, 0. 75mL 1mol/L TrissHCI (pH6. 8),0.06mL 10% SDS, 0. 06mL 10% i3 & & %%, 0. 006 mL
TEMED, I AGE & % B F/KEC R 6 mL W4 e, 85 IR A1 5 & . A B (15%6) : 3 B 3ml 40 %
Acr/bis,2. 08mL 1. 5mol/L TrissHCI(pHS. 8),0. 08mL 10% SDS, 0. 08mL10 % it Fi 2 4%, 0. 003 2mL
TEMED, A 25 85 7 /K BC il i 8 mL W4l , 78 701 21 5 4 .

BRYEALIR AR 0. Tg SLIRIA T 60mL 8 F/K i, BN A 30mL Z B, 10mL 4R, 78501 5)
M. WYY 0. 2mL #Z K, 2. 8mL 0. 1mol/L NaOH,0. 5mL 20% f4ER4R . 23mL 285§k
{8 ARV IE T AR S . Y B AW o 0. ImL A7 B R 0. 2mL 2R 7840 TIR 50 I DL 25 88 K E
7% 20mL % 0.
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1.1.2 FENFEE

SW-CJ-1F BB AU AL TAE G RN B A PR A Rl 5 SX-500 B I8 K fn (HA
TOMMY /A F]) ;Sorvall ST 16R G & #HAHE LHL  (£E Thermo Fisher A #]) ; Alpha 1-2LD Po-
Lus Wi TPl (G [E Martin Christ 24 D) s S LBAE R4 (3£ Thermo Fisher 24 H)) ; Bio-
Photometer plus #% MR & FHMEN  (FEE Eppendorf 2],

1.2 ZLWHE

1.2.1 EEFER

TEZ BOCERL21 AT . A RAF U0 1) IR T B bR IR R RIZE T LB BRUNR B % Ak B SR A B
F5 BRI T P 3 A LB 15 R B4 R 55 R T A 0 VE AR vk T AE BER /K 5 0 T 28 IR e 1 WA L ik
SRVTVEPREE . I 3 %5 01 o JC 11 75 TR /K B 19 3 TR B
1.2.2 LPS fHEE

ZRSCERC16 M T ik R AT . BRI B R 5 W . 5 AR OB 90 %0 K TR 4, 68 °C fH IR /K VA IR ¥
Th, 7k¥# % 4°C .4 0001/ min ¥ VR ES L 20min, WO LI, F 2 W AR I A AR08 10K 8 2 vk ik 1 Ik,
B2 R ETE T BNAS P 28K BT 2 FeCl AR JC B R B B . 33 0T T A I 4 LA v VR T 48
A3 24h, RIHI7S LPS HLFE,
1.2.3 LPSHi4ifk

Z BSCER17-19 A 7 ik ML R . 10mL Tris/HCI(100mmol/L,pH 8. 0) i fift LPS HLAE, fin2¢
Ji W ¥ 20mg/mL DNase 1 5 10mg/ml RNase A,37°C i 2h J5 . & Jf B HKE 20mg/mL & A K,
57°CHEEE 1h, HINA SmL /KM AIAE IR A))J54 000r/min B0 30min, W B _E T B Hrasep, 288K
BEHT 48h R LAV R T4, 24h, WRTPE T VEDD VAP ED =2: HIRGW P 5830 1R 2, 12 000
r/min B0 20min, 3¢ BV IR TU00E . 10mL ZE MK R U0VE /G 25 W ok T M 24h, BDA5 8 4l 4k LPS
BEG T —20°C IR A4 .
1.2.4 LPS F¥ RN E

1) 2K 15 B e

S5ml ZE WK R aifk LPS B . ] BioPhotometer plus 4% B2 2 11 I 5 AS0K: I B 5 op 26 19 0 &5 42
KU K 280 nm , AR 2 5 IR IAS R A 3 IR,

2) R & I

5ml ZEME K2l f LPS K4, JH BioPhotometer plus 4% W2 8 110 5 A0 I AE & b 4% 2 & b L 46
M 260nm . BAUCR & 5 LIS R, AR 3 IR,
1.2.5 LPS #EHSH

K SDS-PAGE # . B 10pL LPS ¥ (1mg/mL) Al A 2. 5uL 5X SDS-PAGE | #£ 2% v ifi . /K ¥t
AW 10min £, A= BRGNS 500, 70 BIIE 15 Vo il & e de, AR #EAT SDS-PAGE (R4 JE 10m A, 73 B i
20mA) , FLUKEE A A 2 ik oL UK 9 e B B R AR e AL TR L E IRAL 3 20 min, ZE IR K TS DR HR 3~4
WG B TR GGG 2 A FE 10min, P28 /K I DR 3~4 WG AR YL 8 (i, i B 61
SEIUG KPR R AR, A RO R AR R .
1.2.6 35 A BIREX

FKNR A M BOCR A D5/ /KR & A0 A S, 8 000 r/min B0 10min Y8 W A, 9mL
12. 5mmol/L B BR AN VA A i alifk LPS BEdh B Z ¥ 10min J5 100°C /K 30min HfEbEeE, B 2R
T A 20mL VCED) : VOH D =1: 1R A .2 000r/min #.0 10min, BUF AP HER; 2% %,
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BRADLAER . A 2mL VAN VB =4: TRAWEHE LN ABGFET —20C&H .
1.2.7 Zfg A Z¥1 ESI/MS 5347

BB BIZRIE AR T VRN VP ED =4: TIRA W . WATERS SYNAPT Q-TOF Mass
Spectrometer AL [ E AT FRGEAGIN . SR EST & U5 L B3 2 46 455 =X, 4 v FELN T m /2 2 500,
i F§ MassLynx V4. 1 software B4 4% BRI 40 A7 B4 22,
1.2.8 HiEAIE

FIT A B AR bR 25 30K . 4% S0 A B0 1 e i 2 A R R R O 22 43 BT (one-way ANO-

A, Gt MR SPSS 19. 0 #4F.

2 #RE5a5H

2.1 BEiEE

1.2L W W #E % K: 3R J5 . 600nm Ak W O JE Ik F)

1 O62A, BR R BE IA BRI TR IR 4r 2 2B 08 40 4 it

WEL SRR AR, 3R 1 PR, P~

1R gt Wow, AR B A O R T R B

0.93+0.8640.840.79=3.38g, ¥ FHGH T K& B
FC R P A, AT LA /2 LPS $ MU 5 .

2 LPSEEMFEZREHNE

22 LPSEERES4HUER
LPST=3%/% p(EM)/(mg+ L) o) /(mg+ L1

W IETHAH LPS =4 (8 A R & &, I 1.13 64. 94+5. 36 115. 26 7. 63
%2,

P aifb 5 45 B LPS 3£ 38. 2mg, LPS ¥ KK 1,130, H b 15 a9 & [ 5 ik 40
64. 94mg/L A%XMR BT & W JE 29y 115. 26mg/L, it E R i 4ifb 5 LPS A H BT i 0.85%, R
1. 64 %0 BEICAEREH 1w

x1 EEEKE

1 2 3 4
14.24 12.57 14.09  12.95
15.17  13.43  14.89 13.74
0.93 0. 86 0. 80 0.79
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2.3 LPS @i

NEZ i 0 Z 0 O- PR A28 08 A 4L,
i3l SDS-PAGE X 4l fb J5 i ¥0 1] [C T i 2 4 i
TEM AT, B 1 S5 R R B4k LPS # & ok
TR B A R Pl K 2 AR L RO AR 4F . BB 2 BE
Bt Z RN A REER T, O L 7E
Hi) . Zlifk LPS B SRl b3, FE KNG
BT, o7 B AH R B AR E K, B EAY B 2 8 2 AR
A Al B AEWIE Y R AT

1—LPShRiE S
2—4li AL LPSEE i

B 1 #4458 HPLC SDS-PAGE H ik &

2.4 ZEBEABESI/MS B8ifERESHT

9 A ] R ZERE A BY 3 ARG B R AR BR A 4y 9 R 362,1 570,1 7974, mE 2 A, 2k
g A BES RO ZRIEEE £, DL TR0 A S5H A0 3 /N R AE 04 AF X 06 B AR, DA I 2R e A SRERAEE R = L 1R
POl A et — ot . IR 2 255807 LRI SE , N alifb LPS A 5 i 3B 2 T 2808 ALIERA4lifk LPS
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il BAT R R AW S T
100 - 1176
&
i
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S
=
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1 009 1460 CP l 188
ah 1 072\‘11. i L " " nliluL894
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2 ZPE AW ESI/MS &7

3 4 i
AR LPS B3I Al J7 50k LPS [ 724 4l A 0 A AR B S IA . H5 ASBF 52 7 1 45 M1 6
SCHR R B X 2T 2 4 A R I 7 B AT T e, L2 3.

3 HAxrEid LPS BRI AE LR

P37 RO 4k R iR GAIIWIRE R 5
A B LPS HA7 1% 1 F = SR AT i
REFEDT  INE AR IR AW LPS RN 0.5% 2R 0 4 % )
iR J A B e kg
)  RREEIE O-NF RS X N
o B R B KAR LPS B 1L 025% . LPS j= 4R (AR & h
FUEARE e ) (O-SP), # 57 [i] % ELISA
B A LPS i 1.8% g
A
) LPS - 8 7= % 1.13%, ) -
A K IR 4R I A IR S BICENE AR ESI/MS  LPS 4 B % 85, 2 R AR 20, B
ABFFE LPS " & 1 B &

A5/ UL TE R 41k ] PEAT R I A 0
0.85% A% 5 1. 64 %

BT A R A 3 K 3 B O IR 22 B M) I 0 R & P R B SO PE DT IE 5 BR L BB I T DNase T,
RNase A 58 F A K AR ARG SR A 5ok B L e X 07/ P BEULTE LPS $RmkEdh 4l 9~ — 2
LPS T 1 B AE W A T4 . S5 R R W] 4RI LPS 7730 1. 1304, 5 AR X a5 4
S5 QLB AR, UE WX B AR 4 22 Al 4 rT /b LPS ik, glifb /s LPS A B &0 0. 85%, [X
XKLL AR IR f IRy LPS 2 B & 4 AR SR WA RS KO AL U SCRs / HBEULRE LPS, T FEAIREE
BT B BRI P DNase 1, RNase A 5k . Halifk LPS ##& P54 1. 64 00 BAX IR 5k B, fanff s /b
PR 5% B A o it — AP BE I

7 J 38 5 0 / R B /KR A AR AR O SR B 4l Ak LPS #R & 25 R AL JF I ESI/MS 43 B 42 5L
(45 K 5 SCHROGE L2 A 2R W AR O PR I 2 16 0E A OSSR . IXUER T ARSI U5 ik 4R I, 4l 4k 15 2
(9 LPS B dh BAT — & M3 Pk 5 AR W0 1 L X — 45 08 5 SE 4R B0 R I 5 ik i O e B b BOR S8 . iR
BOERE A W76 BB R 3 A R QW K 2R E A4, AR A RBESE 2 N LPS 707 v 24
R AT I A B A QO UK A 25 AR o A 2R A 1 ATk A T o0 B ik s @ 6T B LPS
P s A= BN A Ja AR R IR KA 1) 20 3 A PR AT 25 v L i SR B R TR SR A Sl A R i %
AERER N A B R S O 1A et
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