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E o ITR A MK g, 38 sr —Fh PR AU B 7 i 91K B A (8] 3 BE R S 52 W PR 5 (indirect ELISA) , 774f7
TEFEHBRE SR EMESE. KRR ZBUTIERE M DEAE-Sepharose FF BT3B E T LA/ B 4l
TR IREE 1gY , SRJ5 LALEALEY TeY S —40, B i S ALY BRAT R 5058 TgY 28 =40, B o A T B ¥ i I A ¥ R
B ELISA Jr¥k. SR FE: B H0H 3 ELISA 7k, — I RETEREREN 15 pg/mL, “HHRERBERN
1:10 000, 817 MK 32016 HH R A 1.0 x 10° cfo/mL, %5 B0 E 9 At 8 R MRE A TR M. EILAIE
% ELISA JriE B RIFHRBUE SR e AIRS e o , RR RS PRI | Y St vt &1 o i I 15 A .
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Purification of Anti-Vibrio parahaemololyticus 1gY and Establishment of
Indirect ELISA for Detecting Vibrio parahaemololyticus
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(1 The Higher Education Key Lab of Guangdong Province Food Quality and Safety,
Institute of Food Quality and Safety,South China Agricultural University, Guangzhou 510642, China;
2 Guangzhou South China Biological Medicine Co. Ltd, Guangzhou 510642, China)

Abstract : The objectives of the present study were to establish an indirect ELISA for the detection of Vib-
rio parahaemololyticus , and analyse the specificity, sensitivity and reliability of the method. Water dilu-
tion method, ethanol precipitation and DEAE-Sepharose FF chromatography were used to extract and pu-
rify the anti-V. parahaemololyticus IgY. Then the purified anti-V. parahaemololyticus IgY was used as the
first antibody and rabbit anti-chicken IgY-HRP was used as the second antibody. The suitable concentra-
tion of anti-V. parahaemololyticus IgY and rabbit anti-chicken IgY-HRP were decided, and the indirect
ELISA for the detection of V. parahaemololyticus was established. The suitable mass concentration of the
first antibody was 15 pg/mL,and the dilution of the second antibody was 1: 10 000. The detection limits
of this method were 1.0 x 10° cfu/mL, and the specificity of the method was also determined, V. parah-
aemololyticus can be detected, while other bacteria strains can not be detected. The established indirect

ELISA is stable, highly specific and sensitive, and it can detect V. parahaemololyticus quickly.
Key words: yolk immunoglobulin( IgY ) ;indirect ELISA ; Vibrio parahaemololyticus; detection
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hEDRIREMEYERERRNEERE.
AR B IR B AG Iy Bk B T R K AR E E 4
S CAEHEENEMZERNAFTE,H
U, T E T —FP UL AR A B A N E
. [A BB G K Fff 3% ( enzyme linked immunosor-
bent assay, ELISA ) 2R i &4 I b & % R S92
Ik — R R A AR T B ORYE A, B
RSB, MEHRIEREE, FHRNHRER
oA RE N E R ER & BN ERAERES
(yolk immunoglobulin, IgY) 3R 5 {8, BB HLHH
) 1G 3B & KA R USRI, B—F RIFH I
R T AN . AHFFE LRI MR E AR S =T
B, AIUE PR EHTR S MV AR R Y, 5
HEATHAL, SRAF R IK B R LY , 3 LU ST R ELISA
J5 RN B MR B

1 MBS

1.1 KBesrs

LI &% BURSE Y EEIRRiRS [gY : Sigma
N E] 75 i TMB : Amresco 24 8] 7 @ (R T BAREE
A . A 949 BT 7= S ; DEAE-Sepharose FF:
Pharmacia 22 8] 75 5.

1.1.2 #E# BIEIMINE Vibrio parahaemolyticus
VPL 490 Wy B R E WA YR FR SR K
Shigella dysenteria 1.1869 5 EP@%}%BE{%{E%EHL
FRBEFMEE s s KIGFFE Escherichia coli 0157 :H7 .
YPITERE Salmonella spp. & FBEZERE Staphylo-
coccus aureus SEREZEFLFF B Bacillus cereus. FERFF B
Alccaligenes faecalis FhE ZEFFFE Bacillus subtilis {E‘z
FABU B Pseudomonas sp. ¥R fRM KR F B f E BT
PR

1.2 HEH&

W BIVE MINEHEA 2216E ik 5RE+,30 C
PEIRIESE 18 h,4 000 r/min B> 15 min, I E A
IR VRIS , I ALARTR 508 0. 1% B S,
30 CKIE 12 h, R/ AL E A E K YRR 5 K, 153

10" cfu/mL ¥ Vp B F.
1.3 B8%%E

&R Vo R, MAEGRFHMHRZEL2E
I, AL, EHUEHREE A 5 x 10° ofu/mL, ffiE fg
RRF=RARRY. SRR T NN £ RS, S
R 1 nl/ R [HE3 REH#HTE 1 King g, &
&) % 3 JABATSR 2 KNSR Sy, ok se B B 36
FRRSE2ARHN. [Fat iR g xs A,
1.4 #i Vp IgY W5 E ik

FAKBREBAT LY 4 ES. By

PP ERSNTREKE TG, AERER, =R
HIE B P, 2K RN, R R R AR
i, /R REERR I R MR R, RIRONE R E
SHRORER, B, KRR O 5
pHZES.1~5.2,4 CHERIR, BH LEB L 12 000
1/ min ¥ URES.Lr 30 min, RERVIERHE HIFWR, K9 E
RS TR gY BN EK IR

TESNEKIBRBE P INALIRE R ¢ =50% HI¥E Z
BE( -20 CH¥d3h),4 CEHEE1h/)5,3 000 r/min
L 15 min, 3 BVE. FHZEBKERIEDE, A
BIRER @ =25% W CREHATH 2 IRULE. #AT
DEAE-Sepharose FF B+ XX Eth, 4 MBS A&
0.15.0. 20 #1 0. 40 mol/L NaCl 9 Tris-HCl 22 b ¥
(0.01 mol/L,pH7.4) 7 Bt li , st SR Bt e, 738
SDS-PAGE H 3k i Tl 45 AL 30 R
1.5 [E#: ELISA (€% FF

[} ELISA I R 22 TR - O AR BREL B2 R
(0.05 mol/L,pH9. 6) K Vp WM NIE LEET,
AL 100 pL G EEIRR 4 CHRE N R ; @F U
B, UBFREL R iR (0. 01 mol/L, pHT.4) ¥R 3 1K
JEIMASTHAIE 200 pL,37 CIRE 2 h; @FHAR,
BRERER G MR IRUEAR 3 WK, 4 IgY ¥ LS AL 100 L
P ABESRAR 37 CIRF 2 h; @FF ik, R
YR 3 IR, BILANA 100 pL BARA S e
RTINS 1gY,37 CIRF 1 h; ©@F _HH TR S K,
FfINA TMB B &% 100 uL ,37 € E £ 10 min;(©®
FFLAIA 50 pL 2 mol/L ) H,S0, &1k A, BEFRIX
KW Dysy o fHL-

FERAE LN P/N>2.1 FE NHME(P AR
Uﬂﬂﬁ}[‘ D4so nqut’gﬁ -z EI}L D450nmilzig{5 N j@[‘ﬁ
Xt ERFL D, nmxlzi"’]ﬁ - =1L D, nm'qz'i/g{ﬁ)

1.6 #E17jH# ELISA 7740 Vp

1.6.1 #HZEAFRAKIARE BERITEMLY
BERR SR TG IgY HLARTR B AR RV B Ja , 47 (A 4%
ELISA #:3, Vp B W BBk BE 4 10° cfu/mL, T Vp
st TgY FBAYE Y RYRBERE Y 1: 500, LA P/N
&R FHEE IgY 0] D450nm?§j& 1.0 E"Jgﬁﬁ—‘ﬁﬁi%kﬁ
BB A BT IR R B TR

1.6.2 #Z4t Vp IgY 694 THRE  FAIKERE:
Z R (0.05 mol/L, pHY. 6) ¥ Vp B BN AR
ROBEBE (10° ~10° cfu/mL) J5 LB BEARAR , X HEFLA
it R K 6 mg/mL B FHPE IgY # & D 1:200,
1:400.1:800.1: 1 600.1: 3 200, E§frHLiR K H & 1E
WBERL, 64T (8] # ELISA W€, LARE = 2E Diyson A
1L.0ZH , B P/N BRE) IgY WEE AT Vp lgY BB
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ETERE.

1.6.3 #aAMX% SEHEHRE Vp S RER
R R 1 x10°.5x10°,1 x10°.5 x10° .1 x 10°.5 x
10°.1 x107.5 x 107 .1 x 10®* #1 1 x 10° cfw/mL 10 4~
BREL 4 CHatER, AL AIE#E: ELISA J7 J#fT
K. ArHr ELISA #E5 3R , 5 78 S (R i FR.
1.6.4 #3#iX% OHEBHALE %1 Vp Y LU
1: 200f% L #i e, R A B SF B Vp B, 1IBS
J5.,37 CYEFR 2 h,5 000 t/min &.0» 15 min, B 1K
#£17 ELISA lE. RIEHz ANMEBEETH Vp FAH: IgY #1
FAME TgY 1B R, #54T ELISA JliE , Hh3 D sy B
QAR : FAMKE#94 10° cfu/mL ) &I % ifn 9B |
KEHE ERRE PIRE. 2B aTHRE 5
R MR T E M E AT E RMERARE R
B EGVRAR , PLIACR R B TAEWR B, (] 3% ELISA il
BB RLILRNL.

1.6.5 ZHEMHXE N Vp HEE, HEEEK
RN 10° ofuw/mL, 43564 4 R, B MR
53 NER FATEXT A A3 v, FE ST (a4
ELISA FE#FTIE , HE M ER Y Dso n [ELFRXT B
FIEAYE D sy [EITR -3 P/N {E 54542 (SD),
TR R B ESWERRE(CV) =SD/(P/N
).

2 HR50H

SDS-PAGE # R R4
B 1 R4 Vp LgY SEEER MR, WE 1 TR
LAk G Vp lgY BB LB E, 20 F R M
B 2 &, MM A TR E 2R 66 000 Fl
27 000, 5 Shimizu'® #3E —B. K KBERE.Z
BV IE L LA R B8 T A s R AT e I o AT AL /R, B 31
T Rk Vp g, AT — S HEmA IR T

2.1

14 —h— FREIgY positive IgY
—o— BitklgY negative IgY

0
125000 1210000 1:15000 1220000 1:25000
B AR HL AR B2 i the dilution of HRP-antibody
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Fig.2
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M ARAB X 4 T SRR 5 B marker; A 7K B vk L 4R B9 DU B 7 L 905

1§ B: ZBEVLUEAEAL IS #) I5Y ; C: DEAE Sepharose FF 27 3¢ /2

reEfba i IgY

M. low relative molecular mass of protein marker; A: IgY extracted by the

water dilution method; B: IgY extracted by alcohol precipitation;C; IgY

purified by DEAE-Sepharose FF chromatography

Bl SDS-PAGE Kl Hi 8 ¥ MINE 1gY 4
Determination of the purity of anti-Vibrio parahaemololysi-

cus IgY by SDS-PAGE

A

2.2 W Vp KyiE#E ELISA /%R

2.2.1 EBiERAGREIAERE UAEHEE
FIER IR T E ALY B AR R PG [gY Bk TR, 45
RnE 2 R, BESARPLALL 1: 10 000 i BEaT, 71§
HIBAYE [gY M) Dysy 338 1.0, 3¢ H P/N £ K, BT LA
W FAR PR B BGE TAEYEE S 1: 10 000.

2.2.2 & Vp IgY 4 RETHERE XPFEIERFR
%ﬁﬁiﬁl’:ﬂ,(ﬂﬂ%ﬁﬁﬁ IgY i) D450 nm& P/N ﬁu[g 3Fr
N, ERFPURWEE T ,6 mg/mL K47 Vp [gY SRR
400 f% /T, P/N Bk B 49T Rk E R 10° cfu/mL,
IgY P B 400 AT D nmﬁ?ﬁﬁ 1.0,P/N &, Bl
Wi5E lgY WIBRAER BRI 1: 400, B Vp IgY T
YEREWRE RN 15 pg/mL.

Fig. 1

3.0 . . . —
125000 110000 115000 1:20000 1:25000

B bR HLAR #25 BR E the dilution of HRP-antibody

A I BEAR AL B 2 49 ELISA # USSR
ELISA results at different HRP-antibody concentrations
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1.6 4.5
——10"cfu/mL —o— 10" cfu/mL
1.4 —a—10"cfwmL 40 —— 10°cfu/mL
—e—[0'cfwmL —e— [0’cfu/mL
12 —a—10"cfwmL 35 —&— 10 cfw/mL

—¢—10°cfw/mL

1.0

i 08

Q
0.6
0.4
0.2
0.0 : : - -
1:200 1:400 1:800 1:1600 1:3200
HLEF B Ethe dilution of [gY
B3 AREEE
Fig. 3

2.2.3 #MRMAE HEVELIEERRIIGE, WE
R ERE , R A 4 BiR, AR IBUR (Vp
W) EAMEXTHR. LA P/N >2.1 Sy PRrEtirtnE. YFElE
MR LEEE SRR A B AR IFR A 1.0 x 10° cfu/mL.
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HUIR IR A 5T £ the logarithm of antigen concentration

B4 [ ELISA ¥R ¥ m N s e
Fig.4 Sensitivity of indirect ELISA for detecting Vibrio parahae-

PIN

mololyticus

2.2.4 HFiRiE HS NEBMRBRNER. NE
STHLEH, A Y fmARIBEMINEHEE,
D50 o ELEE TR B B REAR, BT KT 50% . AT L, %
et By A B 1Y BEA R ERRE.

10 —e— KB W B9RH#EIg Y no blocking positive IgY

0.9 —0o— FEBF JE AP Y blocking positive IgY
0.8 —h— BAMT JSHIEA MY blocking negative IgY

0.7

DJSI} am

L . L

1:400 1:800 121600 123200 1:6400
HLAAHE BE [ the dilution of IgY
s PEEnIE Y BRI R

Fig.5 Blocking results of anti-Vibrio parahaemololyticus 1gY

—¢ 10°cfu/mL
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PIN
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1 L x

12400 1:800 1.1600 1:3200
HUARR % FEthe dilution of IgY

12200

A M IR (Vp) LR BT Vp IgY MRRALHT ELISA M2 4R

ELISA results at different antigen and anti-Vibrio parahaemololyticus IgY concentrations

B 6 HRIRIEER. dE 6 WA, BREI % MK
B P/N 25 5.06, 258 FRMESN , oAt LA 4R B TR 1
P/NEXMET 1. 50, ¥ 29 B, E B By 2 32 /) ELISA
ITERA B MR,

6r
5t

4+

110001

F¥ & sample

A B 5t BR control; B R B M B Pseudomoras sp. ; C: M E ZERATHH
Bacillus subtilis ;D : P=IAT B Alccaligenes faecalis; E . ¥ 2 #0141 B Ba-
cillus cereus; F: & B OFH B IRE Staphylococcus aureus; G+ 1 [T H Sal-
monella spp. ;H: BRI KB Shigella dysenteria; 1. KT8 Esche-
richia coli;]: BIEE LYK E Vibrio parahaemololyticus

El6 E#SrHEHEE ELISA 32 XiAIn s

Determination of cross reactivity of indirect ELISA
2.2.5 FEBHRABLZR RESLHIEE ELISA 7
HEALI 4 MYREE R 10° ofu/mL {9 B 0 IR BB
FEM(ER D). SEREY 4 MEERINERERREIE
1.567 % ~3.324 % ,FREES K ELISA FEERM
BAF.

PIN
w

Fig. 6

1 ESHRBEHER

Tab.1 Reproducibility results of indirect ELISA
RIS P/NBME i THREAK

number P/N SD (8
1 2.142 68 0.061 35 0.028 63
2 2.207 34 0.034 59 0.015 67
3 2.223 23 0.073 89 0.033 24
4 2.255 60 0.041 26 0.018 29
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3 it EER

RN RRA T E

RE Y HAEERRERINE D RENIELY
B, BRTHRIE R EBRAE 289 T 7 R R K R B
R ZERUTES TR A BT R AR BIIER: |
AYERMRESE, Kb KBERERESSEEGKR
HAEATT=. BREPETRKEERS S, TRARRE
UUE EHIERTIE, B F KB BT BRI IR
FMBEE TP, XETEER A,
BIINTLIE R A 8 AT, (HIR R I HL IR a BE AR, T 3R
METBEA RS RAE TR, B TR,
ARERBIRMEN . FEZFEEDRE M7 ERK
Fisesifl 1gY , 183 T B4R AR, a0 Akita 2006
BRI MERS RS S, FRL Y,
EF AR 94% . ARk A 2 BEUTIE R Fi e
FICRBENTER AR AL 1eY, 456 2 M s AR,
AR B T 20 B B v 2 BE O B B LK
3.2 BAmMINERELYEAR

BRI R B i % I I 7 ek B 8 55
B AR EFEEH#HTRN, B S RR, 8l
FINEES R R(IMRIR R EFR) THATED
R ] 8% 32 R " ( viable but nonculturable state,
VBNC). fFif VBNC B2 EN. B EKEHRE
1, BB B Mg S A R K B A
TS, L FARBRR S —2m ™ EITEE S &
B TR UET NEEBUR . FRKERETE
KU B4 F X RS E , & UK. REBRIE
3¢, #E A VBNC M ENARIFE MEFHE K
FEGFED, B AT AR g s i R AT AR .
ELISA BFmdidmERe REES EEET &
et A BRAE T B TR RS R R A 2B
BN &2 R 1 I 5. ELISA 7E45 1 VBNC
BE T HERRAEE.
3.3 #ig

KK Rk L B TURE R IR 1 3C 4 R A ik
AL LRI MK g, LAt Jy Henli 3 57 (] #2 ELISA
BB MR, 2 B e EE R, X4
BEFFEWAR R R 1.0 x 10° ofu/mL, B RIFH
BURE. BN AR ORI R E AR

3.1

RIFHRRE. AW 50 5L 5975 1 O DR sAs 0 B o
IR FT T T 2R
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