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On-line monitoring of emergency pollution of ochratoxin A in
drinking water by flow injection chemiluminescence
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BRI RN EZ T Peik E R FAFE
AW#FHFk, 2R BRARELEE, kR BR
B # 0.006~1.000 pg/mL;4# A 1.74 X 107° pg/mL
(S/N=3);miz @ik & 4 80.6% ~92.4%, 3tk E
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Abstract: Based on quenching effect of ochratoxin A on chemilu-
minescence (CL) reaction of luminol-NalQ, system catalyzing by
Tween 20, a novel flow-injection chemiluminescence method was
developed for the rapid on-line determination of possible sudden
pollution of ochratoxin A in drinking water. Under the optimum
conditions of response surface experiment, the linear range for
ochratoxin A was 0.006~1.000 pg/ml with a detection limit of
1.74 X103 pg/mL and recovery of 80.6% ~92.4%. The relative
standard deviation (RSD) was 1.68% by analyzing samples con-
taining 0.02 pg/mL ochratoxin A (72 = 11). This method was
founs convenient to operate, and couls be applied to the rapid e-
mergency warning and real-time monitoring of ochratoxin A in
drinking water.

Keywords: ochratoxin A; chemiluminescence; flow injection; on-

line monitoring
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Figure 1 Schematic diagram of flow-injection CL

system
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4 33 % b m AR 20 F1 OTA KRS 16 K
St B AR AL L s AL 2 R 63 J) R AR T 4R
1.2.3  MWEHONREWREERE IR E0N kR 20 &
&V BE AR SR AL B E 0.2 mol/ L, B OK e e i 6 X
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KW 610" mol/L, & MR Ak )& 5X 107" mol/L,
OTA B 0.006 pg/mL I, 2 5% & & 1L 84 ¥ B2 (0.05,
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Figure 2 Kinetic characteristics curve for CL system

56 0001
48 0001 /

40 000

B

ik

Chemiluminescence intensity

gy
320001

24 000+ *®

10 20 30 40 50 60 7b 8‘0
L 209 %
Concentration of Tween 20/(mg * L)

B 3 wbif 20 REX A AREMN B A

Figure 3 The effect of Tween 20 concentration on

chemiluminescence intensity
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Figure 4 The effect of sodium hydroxide concentration

on chemiluminescence intensity
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Figure 5 The effect of luminol concentration on
chemiluminescence intensity
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Figure 6 The effect of sodium periodate concentration

on chemiluminescence intensity
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Table 1 Response surface experimental factors
and levels mol/L
K A SRR BEORIRWE C e R vk B
—1 0.15 4x101 3x10~1
0 0.20 6104 5x10°*
1 0.25 8x10 1 7x101

% 2 Box-BehnkeniXI§ A RMER

Table 2 Box-Behnken design and experimental results

e A B C P2 R o BE
1 —1 —1 0 11 880
2 1 —1 0 19 778
3 0 —1 1 27 379
4 0 —1 —1 25 398
5 0 0 0 41 880
6 1 1 0 28 986
7 1 0 —1 26 450
8 1 0 1 28 804
9 0 0 0 43 736
10 —1 1 0 13 286
11 0 1 1 31 513
12 —1 0 1 15 163
13 0 1 —1 30 036
14 0 0 0 41 767
15 0 0 0 41 679
16 —1 0 —1 13 547
17 0 0 0 43 703
£ 3 MR E VAR ST E S
Table 3 Analysis for response surface regression model
FEKE HBE A ¥y F i P{H
[l 9 1.998X10° 2.220X10% 254.820 <C0.000 1**
A 1 3.14310% 3.143X10%  360.740 <C0.000 1* *
B 1 4.698 X107 4.698 %107 53.920 0.000 2~ *
C 1 6.897 <108 6.897 X 105 7.920  0.026 0~
AB 1 1.522 107 1.522X 107 17.470  0.004 1"~
AC 1 1.362X10° 1.362X10° 0.160  0.704 4
BC 1 6.350 < 10* 6.350<10* 0.073  0.795 0
A? 1 1.055X 10 1.055x10° 1 211.190 <C0.000 1* *
B 1 2.859X10% 2.859x10% 328.150 <C0.000 1**
C? 1 1.383X10% 1.38310% 158.770 <C0.000 1* *
CmE 7 6098x107 s7l2x1ot
LVt 3 1.542X 107 5.139Xx10° 0.450  0.730 4
iR s 4 4.557 X105 1.139x 108
sy 16 2.004x10°

T % FREFEE . P<0.05; » * KRB EE . P<0.01,
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2.4.2 BMEBEMBEEKER SERZBHLA)E.
TR Z Ak 2 & T B X A S AL A ik B L R TR L v LR
B B B 2200 R Il B A TT AR IR

Y =42 553.00+6 267.75A +2 423.25B +928.50C +
1 950.50AB+148.50AC — 126.00BC — 15 830.50A% —
8 240.00B* —5 731.50C*, (D

Hi 2 3 T 1L AL R 2K P P (E<C0.000 1, 15t B A
B4 ACRAR G T A 1 A 4% AR 5 0 R 1 22 TR] A 0%
F.o BAIOE R R =0.997 0, 2 B 70000 45 2R Ao b7 (A
SEIRA ARG — Btk BRI IE BB Rag; =0.993 0, %R
Y5 R 99.30 Y0 57 1960 45 75 it 1 5% Wi, U A 2 A58 A T
FHF 4347 A0 T0000 ) o7 (15 45 5 o b A 45 A8 ot X i) 7 {E 1) 5
W] 40, C 35k B3 KO ALVBLA? (B2 CERI AB 28 H I
g S 3 KT U B ] R A TR % R 3R OIS 2 T B Y Rk
KR AW HAEM, A B AR 3D BIAI—
Y R KT HWE L e 7 TR,
2.4.3 i o THT 3 fG 4% 14 0 A GG GIE 45 A o Rz TR ASE A 1
AR 434 T 3 e A5 B A R R I B A A s ik R 20
WREA0 mg/ L, & A AL Bk BE 0.21 mol/ L, & K i Wk i
6.34X10 " mol/L.E MR BF 5.16 X 10 * mol/L, it
A B Ab 2% & G TR BE S 43 453, 2 JE ST R B AE I 77 48
A B ARG I 2% P18 1E R < 3L 20 YR B 40 mg/ L &AL N
W EE0.20 mol/L & KiEHE 6.0 X 10" mol/L. /= il iz 44
W 5.0X 107" mol/L, FEMLAM T HEAT 3 WA &
SR R R AL 2 K 60k BE N 42 596, 5 TN 6 i 22
1.97 % , 136 W5 v o7 T A6 2% 14 B S AT 4
2.5 HEYFHAR

2 R RN K J7 2k 00 S R M R T T — T BB W LA
Yo DL AR FR O BE I T B AR T K R g R
T AE AR 5T . OTA ¥ 25 0.006 pg/mL., 7,
VETF IR 22 50 + 5% B, A [ B8 7 1 dic KTt 32 e & 43 )
H: 800 % (1.19 X 107° mol/L) i) K*, Nat, Cl™,
CH,;COO  .HCO; .NOj ,500 % (7.43 X 10 ° mol/L)#Y
NH{ .Ca®" | Z W A%, 200 £ (2.97 X 10~° mol/L) BTN
R VR 100 £ (1.49 X 107° mol/L) ) AT  Ni#* |
Mg®" ,5 f%(7.43 X 10" % mol/L) i) Fe*" . Mn*" [ Cr’" ¥y
B
2.6 BRI A T BR (A5 T T R 0 AR B 0 E

TR T R R R E R OTA #4786 5 K 56,
IR R R ML RRRIE (5 OTA IRIE (o) #
0.006~1.000 pg/mL B A RIFIILRE R R . KUEFBRA
y=—3101.5x+42 120} %% R*=0.993 1, *Iik}F
0.2 pg/mL OTA AT & 11 3K, 1 545 B AH X w22
1.68 %0, Ut WA A5 K5 % B R Af . 4% i TUPAC 14U M€
PL3 i i b5 oE 22 3F B 5 B R R BR S 1. 74 X
107° pg/mL, FERARKI G A4S 4 A% 1 & R K A
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Table 4 Obtained results for the determination of OTA

in water samples(n=3)

., OTA Jnkr s/ Wit/ mHeR/ xR
[2]2]
SE (pgemL™!Y) (pgemL™D) % Wi/ %6
18 &K 0.05 0.041 82.0 3.2
FHK 0.50 0.403 80.6 3.5
0.05 0.044 88.0 2.8
Bk AA
0.50 0.462 92.4 1.7
L 0.05 0.042 84.0 3.1
A
SRk 0.50 0.416 83.2 2.3
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Figure 8 UV-Vis absorption spectrum of CL system
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