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Matrix Effect and Control of Immunoassay for Environmental Samples
SHENG Jian-wu'”, HE Miao', SHI Han-chang'~’

(1. State Key Joint Laboratory of Environmental Simulation and Pollution Control ( ESPC), School of Environment, Tsinghua
University, Beijing 100084, China; 2. Department of Environmental Technology and Ecology, Yangtze Delta Region Institute of
Tsinghua University, Jiaxing 314006, China)

Abstract: Immunoassay provides very specific, highly sensitive, rapid, and cost-effective analyses for a variety of environmental
contaminants. Since the immunoassay detects the environmental samples without pre-treatment, the interferences caused by various
matrixes of environmental samples are a major problem, which can greatly affect the detection results. In this paper, based on the
enzyme-linked immunosorbent assay ( ELISA) for detection of Microcystin-LR ( MC-LR), the effect of many kinds of matrixes on
ELISA was systematically analyzed, and the corresponding method to control or eliminate the disbennifit effect was proposed. Finally,
an integrated and packaged strategy-using the following buffer system as a diluent, i. e. 0.1 mol-L™" pH 7.4 PBS (10 x PBS)
containing 1% BSA, 0.5% EDTA and 40 g-L"' sodium chloride-was given to control the overall matrix effects of environmental
samples on ELISA detection. This strategy is also applicable to other kinds of immunoassays for environmental samples.

Key words : environmental sample; immunoassay ; matrix effect; microcystin-LR; control strategy
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immunosorbent assay, ELISA) £ il Sy Fe g -
B AT AL ELISA A6 (14 5% i LA 2 ML
FEAARAR T T 4 SO BR LB )5 12

R TS BAS AKRE AT L A S e A DD
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1 #RE5FE

L1 BRG]

AAbsh EhmR SR R IR AT AL
BE BRARHA Tween-20  F B FH R | SR S I Al s 5
B trat, 1 At stz il Al R a
(Fluka 44014, 475 H Cyanobacteria sp. , ai i =
96.0% ). W 2E# 5 E-LR ( Microcystin-LR, MC-LR)
Img HRUE I B Alexis 23 F] ( Lausen, Switzerland ) |
P2 A g5 ALX-350-012 ; it i A /N R HT B
EHE M (Oval albumin) 5 MC-LR {855 171 5% 1 MC-
LR-OVA; $THRHIA PB4 R A5 BT MC-LR 557
FEHiiAR MC8C10.

S ELSIA Ji T2 #3050 : O B 0. 05
mol-L.™" pH =9. 6 &2 £k 2% v ¥ ( carbonate buffer
saline, CBS) ,4°C A7 ; @FFEM ;0. 01 mol-L~" pH
=7. 4 WEFREL D2 WP ( phosphate buffer saline, PBS) ,
ACIRALE Q¥ 1000 mL 5 BE N 0.5 mL
Tween-20 ( phosphate buffer saline tween-20, PBST) ;
@A 0.2% XS HIIE HE (2 mgemL™") , 3
0.01 mol-L~" pH =7.4 PBS; GWtr —HiIAM . AR
AL YRR 1oG, TAERBEEE1: 10 000, 7 B
H1 4 0.01 mol-L™' pH =7.4 PBS; @ iK% np
W pH 5. 0 F7BE R - R £k 2% WP ( citrate-phosphate

buffer saline, CPBS) ; DJEMIEW .3",3",5',5 -l H
FEWE I BE (3,37,5, 5 -Tetramethylbenzidine, TMB) :
LA ( dimethyl sulfoxide, DMSO) g — I &
FHBE A% ( dimethyl formamide, DMF) Pt i%, 1% ¥ &,
ACARAE AH N 9. 8 mL pH =5. 0 F7 B8 R - W ik 5 2%
M IA 0. 2 mL TMB % (2 mg) , FRMIA 20 pL
H,0,, %457, @Z L :2 mol-L~" H,S0,.
1.2 PREERE AR L A I

A5 BE B 1T R 52 M Bt 1A 5 sk B ma b SR e
RN AR R IE T FE LT 5 25O K i aiss
FUPTHHER pH H B TCHLER MRS, @ K
REEATT YR bR X LR E A 16 V5 KA A P03 5

BB IR K AR 3 3 AETE ) 5T S TR R | Ak

F a; @ KIATBEAEAE B A 15 e 2k BUH 2R
BANE AT HETT FEH 2,4-D FIH Al A Sy
WA PLIETT  BEPUH E T1E N 4R TP
OFE BRI 45 1 72 LA K ELISA K 72 ] g
FIARA PR A0 F B 2R R HE 7 4%
1.3 (&R -LR ELISA Al AL

HUELBRT.

AL - h— 8 VR A e e D (R A T )
FLRE AR, BEFL 100 WL, 4°C T,

ek BOR AR AR, 77 Lo, BT )5 & Tk
M EAT PR FRIP IR E M INVE RIS ## & 1 min,
FRPRE 3 K. LA T

B H 0. 1% BSA (OB IEATRGRE) (3t
PT84 4L 120 L, 37°CAERT 1 h 5 G35
FENR AR BRI 3 WKL

Ta4e 4 MC-LR A5 i FH 8 4tk i i s 4 —
Y PR I ELAT W B B I PR TS R, AR SR 0.3
R BE R B (A . pwg-L7') 1000, 300, 90, 27,
8.1,2.43.0.729.0.219,0.065 6. 0.020, 0. 006,
0 312 i ARTOM A B bR AR 11 145 2 12 54L
o, BRFL 50wl [RIES I AH PBS Bl 479 MC8C10
BB, BEFL 50 wL, B 37°CH FA IR T 1h
JEURY 3 WA T

=40 . bR PR HRP FRICAYEDT R 1eG,
K] PBS Fi kg, B FLINA 100 WL, 37°CHE 1 h, ¥k
%4 W T

A I AHTBC ] B I Y0 ( TMB-H, 0, ) , &1L
100 pL, = TR 10 ~ 15 min.

Lk LA 50 pL 2 mol-L ™" BB 2
.

DSE - BRSO 52 HAE 450 nm AOWEIERE A.
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(1+(2))
A, xo RARICHT IR L (S5 e B ) it ) vk
), B2 A XERLAIOLIE, AR A, b
W2 (x=0) , WEG Ay ol (x> ),
B p HMRRIRIERA I, WHG xR L, B
FREI AL, HHG mAERTFRIESEL, WAL

XF SR — L AR AT . DL 42584 ELISA
Fi A 5 EBUARSS G BB R TR Y ARG,
AWM EW T IH B (bound) 7, Mia il
CRPRICPUE) W 0 B, BTk 5 M bR A e kR
asG, AT By 27, I ¥ A RO B K
(A)); HFEFPUR (CRIRICHTE) ¥ 1m T 655
ORI BRI b [ APTRSE & A BB bR R, A T
JGIE A, WERSENIZA 0,5 i T AR5 5P 0 B i
FEAE, 13 A, >0, A, 0] HTEE 45 5 7 2 ff NSB
(nonspecific binding) TR,

2 e B IC,, (50% Inhibition concentration )
&3E 4 ELISA — MREEH Z AP 48 bR, 78 B 58
ELISA v HE SCHARBRICHUETE S P b 1 i) 509
FEEARHT U (R B2 AT TS Y Logistic FAIrh ) 2280
xo BIR 554 ELISA i 2FAM IR EE 1C,,.

1.5 A PR ELISA 5% 0 R AR 5

ASBIFGE A S5 AE AN [F] Ve B 2% AF T %) MC-LR [H]
HETo 4 ELISA A0 A9 2 ma ML, B FL A T4 2 oA
[ 25 F  ELISA ARifEth £ iy 2 4k, WA hR i th
2L 52 AN [R) i E k Jo 5 Wi A8 A e A R B o 3 )
Pl , R P A 25 B A5 v T 2 A v A e S i 25
TE 52 I LA

FTAEIER Logistic B X AR 1EM R AT HI&
AT, 5 B3 T e A S AL BT 25 4 T A9 ELISA
(I ROGRE A, 2R RIVE FE 1, 16 S AR R 7
ff NSB 522 AL LA, T HEATHIL R

ilhn, pH & 7T B8 52 mafT TR Y 73 7 4544
IR BT A 22 8] 9 S B2 A 70 DA S TR P AR e
BLSZARSZ pH RS2, RIHCIESE pH X S e A5
P sEma AR A 2 I A B . OB HI R B 0. 01
mol - L ™' 3 HA A pH EMZEMWER:3.4.5.6.
7.8.9.10 L8 AL FIH pH IHZIE ; @MC-LR
(I A5 O R 100 mg- L', 43 S EC i) A 6] pH (B

A:A2+

ZAF T B MC-LR ARUE AR EE AR (pg-L7") 10,
0.006, 0.02, 0.0656., 0.22. 0.729, 2.43, 8.1,
27,90, 300, 1000; G FCREPLIA MC8CI0 FyH: B
K HI 40 gL' NaCl %98, T B 1: 6 000. 3% HLH
% pH (E A SZR | T LRk FH 2% v i i B b ; @
BAS pH R 2 AT, E AR pH 2548 F MC-LR
42554 ELISA Frifi k.

1.6 PG ELISA T8 A3 I A3 50 58

TIF 5 38 3= e ) A 7 11 22 w5 80 FF AR 70 A s
W, HAEPUIARTR B P I AN [R) 9 4T+ P 40 I R ok
/ISR BRI AN 8 T PR 2R 9 R A T b o i
LRI A, [RIEEPEA X AR TP R 2 Bl ROR. A<
WFFEIR XA AN A I Bt T 9 SR b AT T R G4y
BE, VAR K S b T4 9 i A B X ELISA (95 ). 7F
TG A BE T 5 e B A B R ik i A L
P A FOK BRI T LR G DT 5.

B, FRAR T pH {E X ELISA f9 52 w AL A
M, Y pH (H i = st IR, 25%F ELISA P~ A8 K
SEA LR FH 10 x PBS 22 npifk ( Hih & NaCl
WRE R 40 g-L7") XFHU R R T 7 BE, R B 1
6 000, & [R5, BT /0 B M Bk 3R 1S 1Y
bR, LUK RE D10 0 9% o i 0% R Ak 3
ITH B JT .

1.7 SEPR/KRE B AR

KA IAR) ELISA [y 214, #6301 1 A []
KRR SEFRAKEE , 8 1 P ELISA 178 5 28 50f 5]
WCRARAHIA ELISA (] 1704 , [ B P4 ELISA XA
L S 95 g 7 w7 i

FEAN 1~ FEA 5 2k A LT 2w B 3R Kk,
KA S5 S BT FR AR FIK B Ao #r, Hoh s
FACRBPEAN 7 ik R GRS 8 SRR ST E0L i
MAEFRAUFEHLEZ a (Chl-a) WS (TP) AE(TN) .
B (SD) | RARFRER TR L. M FRAKOK B 2P R
PR IR B B bRt ) (GB 3838-2002) #EATPTANT,
VEM T3 R RIS SO bRk, RIZE TG S niEm i)
Tt B — T (OB ) AN 2K TR
W LIZAK AN Gz AR S5 e 1 T k.

[RJSEI 2 S 7K DA RS T MC-LR s o i A
fRI7K RE , SR JTI A BE 5 i MC-LR A o &, 32 i 75 n
MC-LR (5 & 243 0.5, 1.0, 2.0 }2 5.0
pee L7 R4 ANBREE A KA TIN5 WK, SR ]
F35 4 ELISA M2 , I 1158 IR, S 1 /b F
() BTRUNE , PUAARFR B R FH 10 x PBS +1% BSA +
0.5% EDTA.



2098 AN 5%

FISCR AT IR0 R - B P AT I E 5
UK, THER WO BE 7 {8, B Sl AR Ik B (e Ak
BE) X 267R , AUS IIbR o i AR A i 0 2 SF- S8 48y
ooy, BN TINT B o i R S SR e, |, DU [ i3
AT 20, M IF KRR ELISA {05 ¢ 5 ok 155 6 H AR
FrERRGIIBR B <0. 1 wg-L~"F, MR ARG 1
I R x, =0 T K.

@q&%<%) - Xy — X

x 100%

2 #R5itie

2.1 pH {HX} ELISA BY520 A i

ANIE) pH {454 F ELISA #:9 MC-LR 1445 1
MR anPE 1 Fi , iE— 21545 b o il 2 A e K
JCRE A, A1 IC, FIZE ST L&l 2 s, T DL
H pH (EXS IC,, M AR FL R, HA Y pH (EAE 7
~8 ZIAI B, ICs, {6 fie /), B 2 R 3 sl i 32 11 346 I,
1C, FRESHE NN, B2 B2 Aol 9 R AR T B i
pH (XGRS 52 AN B . S 3R, pH {542
WP PSS YRR A I (pH 7.3 ~7.4) B H T
ORI EE G BN, PRI T 2 G 5 A6 I 5 A2 19 S g

&I

0.5

0.4

0.3

W G JE

0.1

0 0.01 0.1 1 10 100 1 000
MC-LRk Ji/pg L™

E1 RFE pH T ELISA #7fk i k ( SO 6 R A& 2 ki)
Fig. 1 ELISA standard curves at different pH ( buffer-free system)

1B pH BT R HUAR SN 5, AR
SRHH 10 x PBS 25 0P, % FR el B 1 2% R BB 7). WS
110 x PBS 22 il i & prfEth 2 aniil 3 B, 4558 5%
B, bR 2 — 350k BT, I RO A, F11C,, (B
HRBA W] AR (JEImg ) UERARE S pH (B2 3 ~
10 B, HoXF ELISA {520 n] DAAR G- Hb 7 o,
2.2 B TIREX; ELISA AU

AT T 4 B 8 R AR it 8 o i
PLER B PR EHEATHIA | T2 2R R Mk B 1 NaCl

B 33 %
0.6 10
—A— 4,
05 —m— ICs /L L”’%A 1
I S
0.4 ;/é LC B
*\ 1° 3
[='1]
= 03 i«,,,Hi “:é:
™~ s 149
0.2 | —~
/ -2
0.1 — =
U 1 1 1 1 1 1 1 1 0
2 3 4 5 6 7 8 9 10 1
pH AL

El2 FFE pHET A, 1 IC;, BRI (ALK RAEFZ M)
Fig. 2 Variations in the A; and ICy, values at

different pH ( buffer-free system)

0.5

04

03

Wiz 3 JIE

02

0.1

d 1l 1
0 0.01 0.1 1 10 100 1000
MC-LR¥e fiE/ug-L™"

B3 [ pH {ET# ELISA FRA#E # 28 (P BT 10 x PBS)
Fig. 3 ELISA standard curves at different pH
(10 x PBS buffer as diluent for antibody)

VRO ELISA A 00 f 5200, NaCl i Wi AY B i 46
WMTF(g-L™"):0.5,10,20, 40,80, 160, 320 # 8
ABEEE , ANTA] NaCl ¥R BE T BARifE g2 A 4 Jios,
BFRIERZR 0 A, TN 1C, (B0 A 5 .

0.7 NaCljfe Ji
—o—0
0.6 —0—5gL”
—A—10gL7!
. —v—20gL"!
05 —<—40 gL
—p—80 gL
w04 —— 160 gL’
= —8—320gL"!
=03
0.2
0.1
U Fi d il Tl

_L_}r’ L Il Il
0 0.01 0.1 I 10 100 1000
MC-LR¥ g L™

4 A NaCliRE T ELISA frifE £k

Fig. 4 ELISA standard curves under different NaCl concentrations
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120
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05 /< \ 5
& P
2 'y _
04 b ‘\ 60 2
< =]
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0 A\l— 30
02 l
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