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Abstract: A double-antibody sandwich-enzyme linked i

<
staphylococcal enterotoxin P (SEP). The experimental .condi

unosorbent assay (DAS-ELISA) method was developed for detection of a new

ere evaluated through the index of sensitivity, intra-assay variation,
inter-assay variation and spike recovery by optimizing t entration of monoclonal antibody and antiserum, the horseradish peroxidase
(HRP) labeled goat anti-rabbit IgG (IgG/HRP), different types of buffer, blocking time, antigen incubation time, IgG / HRP incubation time, and
TMB chromogenic time. Our results:were as follows: the optimal concentration of anti-SEP monoclonal antibody 3.28 pg/mL, the concentration
of anti-SEI rabbit serum 3.14 pg/mL, the dilution of enzyme-labeled secondary antibody 1: 3000,the blocking time 1 h, the antigen incubation

time 90 min, the secondary antibody incubation time.30-min and the TMB chromogenic time 15 min. And 1 x phosphate buffer solution (pH 7.4)

was shown as the best buffer. T! ession equation of this method was y=0.0313x+0.0262 with R?f 0.9946. The sensitivity of the developed

method was 1.80 ug/mL. The precision within the batch variation was less than 6 %, and inter-assay variation was less than 15 %. The recovery
rates for LB broth, beef and cooked rice were more than 90%. Thus, this study successfully established a DAS-ELISA method for rapid
detectio{f newly identified staphylococcal enterotoxin P.
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Table 1 The ODgsm Values under different antibody concentrations

AR E ]
e R BARE (ng/mL)  4AA 1.64 3.28 656
OD450nm P/N OD450nm ] OD P/N
M 0.60£0.01 0.73£002 7 <% /% 0.76£0.01
1.57 7.97 831 831
L 0.08 0.09 0.09
FBE 0.6120.02 0.74£0.00 0.78£0.00
3.14 8.07 8.67
L 0.08 0.08 0.09
FE 0.69£0.00 0.7540. 0.800.03
6.28 8.1 7.85
L 0.08 0.10
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Table 2 The ODys nm Values of different goat anti-rabbi

PO A 1:3000 B, P/N EZ 9.68, Fitk, #ff
E 1:3000 NftE 1gG/HRP Fifs %

2.3 DAS-ELISA 523 & 44 AL,

HRP dilutions HRFE 2.1 F1 2.2 BISRIREE R, S BEHUAR AR
T4 IgG/HRP A/ J&4 3.28 pg/mL, HL SEP Rllili 1A 3.14 pg/mL,
287 1:3009 1:Q000 *EHif IgG/HRP FIFRERE A 1:3000, 7ELLIA R TR,
OD450m N4 ODysgum, PN W BRI DU E A B AR PR

e 074i0 00 072002 I [EA TMB SRR T, & 3 Ashss 2.
0.08 A PN (B R AR B R . A1, B

ﬂﬁa#rmmmﬁﬁ:w TERAERCAT BT

%Wﬁéé\?<%$ﬁ%f%ﬁimﬁﬁ3%

ng/mL, $ii SEP Hulliljis gk N 3.14 pg/mL), M5E
FERS UML) ODaso o 1o W13 2 FI7R,  H1EHR

PO PN 1xPBS (pH 7.4), HHHIITEIA 1 h,
PRI & B A4 90 min, BEFR T S 8] 24 30 min,
TMB & T84 15 min.
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Table 3 Optimization of experimental conditions

£ P& N{& P/N
i ) 0.1 mol/L, pH9.2 3k % 0.56::0.02 0.07 8.29
RE %P1
1xPBS (pH 7.4) 0.74+0.01 0.08 9.68
1 0.75+0.03 0.08 9.81
96 FUAR AT ] B 18] /h 1.5 0.71£0.02 0.08 9.36
2 0.70£0.02 0.07 9.51
BTR
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BER
45 0.68+0.01 0.07 9.21
J}iﬁﬁr’?ﬁ A 18] /min 60 0.74+0.02 0.08 9.58
90 0.79+0.02 0.08 10.11
R L 30 0.71£0.06 0.06 11.67
BEAT =370 BT B 1)
(37°C, min) 45 0.74+0.03 0.08 9.47
60 0.77+0.04 0.09 8.6
10 0.71+0.02 0.07 9.75
TMB £ &8¢ /8] /min
15 0.75+0.02 0.07 10.23
20 0.80+0.03 0.09 8.67
VEr AR A AE R A,
. e e 5 R 2
24 #A g £ SEP WA M AR vE g &  EISA
0.7r V23d F AT R /20.625~20 pg/mL.
0.6 F 1=0.0313x+0.0262
05k R#=0.9946 25 BAFTFEORBELRER
3 041 K AT E ST A 9298 v, I AN TR o B FE 1)
g osf SEP %Eéﬁﬁpﬂ% ODiso e FEHHEL PN {1, 2501
0.21 Ui 4 B 2AE KRN 1.8 pg/mL I, PN {EHA
0.1F 2.03, MR PN KT 2 MbRdE, AL
0.0, s 0 s 20 25 DAS-ELISA 77721 SEBRAG R B0 N 1.8 ug/mL.

HeSE / (pgrmL)

1 SEP RSB R e
Fig.1 Standard curve of SEP double-antibody san:
enzyme-linked immunoassay
WA 2.1, 2.2 4023 (FISEIREE R, ERILAITT,
MEHUAN AR FE () SEP Al 8 il FArvEph £k, kAT

~
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{DE=RE N
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Table 4 The sensitivity of SEP detection

Vo5 JE LA R

SEP ] DAS-ELISA Fill| 77 v2: FrA 58 i S 06 4%
Wk s fo, HERSATLLEH, N TR RN
6%, LA ST R/ NT 15%, PEB T B BT

SEP /ﬁ%ﬁ/ﬁzj(pg/mm 22 2.0 1.8 1.6 1.4
%m 0.18+0.00 0.17+0.00 0.17+0.03 0.16+0.00 0.15+0.00 0.15+0.00
J 2.32 2.23 2.15 2.03 1.96 1.91
SEP it 2 /R (ug/mL) 12 1.0 0.8 0.6 ZREZS A
ODys0'nm 0.14+0.01 0.13+0.02 0.12+0.03 0.12+0.00 0.08
P/N 1.82 1.68 1.58 1.50
5 BEEXWER
Table 5 Precision experiment results
B Hld]
Hebngml) - AR X SD T A cvx100% X SD T F £ evx100%
20 5 0.73 0.007 0.95 0.74 0.042 5.68
10 5 0.39 0.004 1.1 0.39 0.031 791
5 5 0.28 0.006 2.04 0.29 0.036 12.29
LSS 5 0.08 0.004 5.51 0.09 0.012 14.12
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2.7 DAS-ELISA 7 3 iy 4 5t 4%

FIFHFTEENLI DAS-ELISA J5 20 5256 = (A7 10
SWEMHEREL R K T M 2i g ras,
MEEFUNZR 6 Fin, PIN<2.0, Fillgh BB M, Bt
BIZE S S O E R R R B A ZRAK
Xo
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Table 6 Specific experimental results

R P14 N1& P/N
SEI 0.09+0.01 0.07 1.36
SEK 0.08+0.02 0.07 1.17
SEM 0.09+0.01 0.07 1.38

2.8 ATLiF4est s SEP By E YR R4

WA REE. BORIR. LB IR I ik
£ SEP 4l 1, SR R S RS U 77 2k U A it o
SEP HylElficAe. AL 7 AILLEH, A-ABE. oK.
LB Wizttt SEP S ARG R HIRCE, 6k
90% K% LA _Eo I H=Fi53ettdh o SEP R R
VNI FE G T 3 &, EARAPAERE A B B 22 1k
(BB AR B U B SZ I 7k B AT B TR

R7 ALISRERESE

Table 7 Recovery of artificial contaminated samples

SEP & E/(ng/mL)
KA A2NME(meantSD)

AT

R

/

20 19.9540.98 ;
10 10.040.72 100.00
2P JiE
5 4.98%0.75 99.60
25 230+0.02 92.80
20 12+1.12 106.00
, 0 93 98.70
AR
5 4.32+0.89 86.40
25 2.18+0.69 87.20
70 19.97+1.23 99.85
10 9.98+0.85 99.80
LB A%
5 4.87+0.98 97.40
25 237071 94.80
3 it

ELISA 777 A RBUE R, FemtEdf, il
REMLS, CARrEEY. . BEESIEAE T2
RN, R SCERIRGE (A & B R AT R R A
SIS T 1% 771, 11 Morissette 201 37461
s AR SEB [0 ELISA J7i%, Tlidg btbfs
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MNAA A E, 2 RELRBETIAR 0.5
ng/mL. 1 Rahimi 25 ST 25 25 5L b o (B 2 BR
HmEE A MERA T ELISA Wil&, REUEX
F7 0.2 ng/mL. {H2, XET7 kAT AR & N
KR IEME G e i B R FRFE R A-D
FOASEI b o TR T 38 L 25 AR v I AR AT B
B,

BEE T LAWK IR, TEREH B REA
(A I T B AT B AR, Nagaraj 251, &
YD TR Zhao %553 5T T Kl 75 25 SEG. SEI
A1 SEM [1J3.0» ELISA 77135, X7 W s 1
P 4 B 2 BR A B 2T YT TR

1.8 pug/mL, AML o A S SN A S S REDA RN
T0AR ) RIS A St (I S A LI 7 R B B
SRR EN:, AT & R AERERER P e

SR, R AT R A S T R 5
FEEAT SRGR S AF LA, BRATA IS Z B

TS R R, U I
SN R AR S OB, [ R 2 R ERL
PUERNL, PR TUAE EMITER, £ ODaso am
BEAR o (H ARG TR AR, BB R 45 B0 s
L, 3 O AR S PR AR . ASHIF 7T AR R B 5
BE DA AR N 3.28 ng/mL, $i SEP RIS
JEM 3.14 pg/mL. [FIE, EFPARTE . HUERE A BHE .
ZHUR NIRRT TMB R G (] 402500 se i 45 1
FEAR RN, —RERE TMB S N R, B s,
ODyso i TEERRT o (AN FELEKC S5 F )R] AR 2 B 14 L
T, PN (BRI, X5 R 2k
BUAL, ASHEFRCARAL I Sl 1A 15 mine B4k, &
AR ) S A MR S R SO I 25 IR, TR RS S
BRI, KT R BE R BOR RIX P P Sk 15, SEP
(R s sy, [RIACRERLT, T LB R ERTEA
[F] SEP [ N #8ELUT o LUG PTE— AR A AT
MBS, DA — 0 BRI T A B % 5256
SERFO . A TERE RS Y, FRATTHE SIS = AR AT
& ORERRERE R K. 1AM & AT
W, KMGEER K. THM 5B5FE P ZIAAEER
MR, XS AMBIF ISR BB SRR E—
SE BRI, EESL TR RANE R, 72451
WP AP — A, JF B
IRE VPR T
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%EER B 75 & SEP ) DAS-ELISA 751, %740
AN Y 456 (B A BR TS Y & WP ) SEP &, F
HA—w i AT SIS

4

ghig

AW FCRESL T — el 6 3 O R AT ER R R Y i R

Z P BXiIe0 ELISA J7vks ZAEREIR RN

y=0.0313x+0.0262,

2=(.9946; %7 VLK SEP #E 5

HIREBUEN 1.8 pg/mL, FEEERNZRET 6%, it
A AT 15%, X LB 7. 4+ BERIECKAR R
ZH[I5 90%LA L.
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