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( HPPA Alfa Aesar) 3D74 ( HRP)
4C13( HRP4C13) 0 ( 307 )
; N N N o Milli-Q
( Millipore A10 ) o
2.2
2.2.1 " 50 g 200 ml. PBS o 4 C
24 h 4 C 12000 r/min 30 min. 85%
( NH,) ,S0, o 4 h 4 °C 12000 r/min 15 min
10 mmol/L PBS (pH 7.4) o
1-  BD- - PBS 4C
30 min. PBS +10 mmol/L. D- -PBS
150 mmol /L. D- -PBS o G75 10 mmol/
L Tris-HCI ( pH 8.4) 10 mmol/L Tris-HCI ( pH 8. 4)
280 nm o Fast Flow  DEAE sepharose
80 mmol /L TrisNaCl -
( SDS-PAGE) o
2.2.2 - 3D74  0.05 mol/L
(pH9.6) 1 mg/L 0.lmLL. 4< o
PBS-T (10 mmol/L PBS +0. 1% Tween=20) 3 o 0.3 mL (1%
BSA) 37 C 3h o PBS ( PBS-BSA 10 mmol/L PBS + 0.5% BSA
pH 7.4) 1.4 2.8 5.6 7.7 11.2 15.4 pg/L 0.
1 mL 37 C 1h PBS-T 3 o 1: 3000 HRP-
4C13 0.1 mL 37 C 40 min PBS-T 6 o 0.1 mL TMB
7 min 2 mol/L H,SO, o 450 nm o
2.2.3 - . N 2.2.2,
0.2 0.4 0.8 1.6 3.2 6.4 12.8 pg/Lo 1: 1500 HRP-4C13
37 C 40 min PBS-T 6 o 0.1 mL 60 mmol/L
15 min 50 wL 0.1 mol/L NaOH o
320 413 nm 15 nm.
2.2.4 CLIA N N 2.2.2 & 0.
005 0.01 0.02 0.17 0.34 0.68 1.38 2.75 5.5 ug/Lo 1: 8000 HRP4C13 37
C 40 min PBS-T 6 o 3 min o
2.2.5 CLIA I mL. 1 mL. 1 g
0.3¢ 1 mL 9 mL PBS N
CLIA o 0.3 0.6 2.5 pg/L

4 C 12000 r/min 20 min

o

3
3.1
RCA 60. RCA 120 RCA 60
RCA 120
10 mmol /L 150 mmol/L RCA 60 RCA 120

o pH
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pH 8.4,
1. SDS-PAGE 2, 80 mmol /L NaCl
0250 HHER BRI B R
RCA60 RCA120
130
0.20r - A
R (2
015/ BRI R R =3 55
j RCA120 43
0.10F — 35
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1 2 SDS-PAGE
Fig.1 Elution curve of anion-exchange chromatography Fig.2 SDS-PAGE analysis of purified ricin and ricin agglu—
3.2 tinin( RCA)
12 £LISA  CLIA I P2 P 3
;4.
HRP4C13
5. markero 1. RCA60 under nonreducing con—
° dition; RCA120 under nonreducing condition; 3. RCAG60 treated with
-ELISA 3D74 dithiothreitol( DTT) ; 4. RCA120 treated with DTT; 5. Standard mo—
1 mg/L HRP—4C13( 2.5 g/L) lecular weight proteins.
1: 10000 ~1: 1500 ; 1: 1500 ~1: 1000 o
HRP HRP4C13 1: 1500, +LISA
15 min 15 min
13 14
CLIA HRP4C13 HRP4C13 1: 8000
HRP4C13 1: 8000,
3 min 3 min
3.3 3
3 N
1. 1 CLIA LOD +FLISA +FLISA 3 2
2 o 15
5 ~10 pg/kg- CLIA  LOD 0.1% LDy,
1 3
Table 1 ~ Comparison of three different assay methods for determinetion of ricin
Method LiElear/rLange chrf:s.sion Corre.la.lion (E:: ;ttlgfl Relative standafd deviation
pg/L) equation coefficient (% n=3)
(e/L)
B 3.6 3.3 3.8
Optical absorption 1.3 ~15 Y=0.06X +0.03 0.994 1.4 (3 we/l) (6 pall) (10 pa/l)
_ 3.9 3.2 4.8
Fluorescent 0.2~12 Y =32.68X +3.39 0.995 0.2 (U pe/l) (5 pall) (10 pa/t)
Chemiluminescent 0.02~5.5 Y =49189.6X +2106.5 0.999 0.005 4.8 4.6 -9

immunoassay

(0.08 png/T]0.32 ug/LY 2.5 pg/L)
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Table 2 Detection of ricin in water carbonated beverage milk powder coffee and serum added samples by chemiluminescent
immunoassay
Recovery( % n=3)
Samples Linear range Regression Correlation
Damples (pg/L) equation coefficient 0.3 wg/L 0.6 pg/L 2.5 pg/L
Water 0.04 ~5 Y =29237X +2306 0.999 102.4 100. 8 93.6
Carbonated beverage 0.08 ~5 Y =31762X -2241 0.995 89.6 94.4 97.2
Milk powder 0.005 ~1.25 Y =44137X + 1098 0.998 106.7 107.2 103.6
Coffee 0.08 ~5 Y =14498X +4119 0.997 108.8 97.6 94.0
Serum 0.08 ~5 Y =27930X +5267 0.998 106. 1 100. 8 95.6
( CLIA) .
N 2-~3 o CLIA
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Comparison of Three Enzyme-Linked Immunosorbent Assay Methods for
Quantitative Determination of Ricin

MA XiaoXi LIU He-Zhu TANG JidJun GUO Lei XIE Jian-Wei'
( Beijing Institute of Pharmacology and Toxicology Beijing 100850)

Abstract Three determination methods in enzyme-inked immunosorbent assay namely optical absorption
fluorescent and chemiluminescent immunoassay were established for quantitation of biotoxins protein ricin in
various matrices. The detection conditions were systematically optimized. The results showed the best signal—
to-noise ( SNR) could be obtained for CLIA when dilution factor was 1: 8000; and the chemiluminescence
signal was stable at around 3 minutes after horseradish peroxidase reacted with its substrate. Whereafter the
three methods were compared for determination of ricin under individually optimized conditions. The compara—
tive results indicated that chemiluminescent immunoassay could provide wider linear range ( from 0. 02 pg/L to
5.5 pg/L with correlation coefficient of 0.999) higher sensitivity ( limit of detection was 0.005 pg/L) and
could be adopted as a simple rapid and robust approach. The CLIA method was applied to measure the
spiked ricin in water carbonated beverage milk powder coffee and human serum samples. The limits of
detection and the recoveries were from 0. 005 to 0. 08 pg/L and from 89. 6% to 108. 8% respectively.
The method was quite suitable for quantitative determination of trace amounts of ricin in contaminated or poi—
soned samples.

Keywords Ricin; Enzymedinked immunosorbent assay; Chemiluminescent immunoassay
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