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On-Line Determination of Citreoviridin in Drinking Water by Flow Injection Chemiluminescence
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Abstract: Based on the inhibition of citreoviridin (CIT) on luminol-hydrogen peroxide-nanometer copper oxide
chemiluminescence system, a new method was proposed for the identification of sudden drinking water pollution. The
detection system was optimized by one-factor-at-a-time and orthogonal array design methods. Results showed that under
the optimized experimental conditions, the linear range for CIT determination was 0.005-3 mg/L. The limit of detection
(LOD) of CIT was 8.2 x 10 °mg/L. The precision expressed as relative standard deviation (RSD) was 2.3% for 11 replicate
determinations of 0.005 mg/L CIT, and the recoveries of spiked samples were 78%-91%. This online determination method
showed the advantages of convenience and strong practicability and could have a great potential application in rapid
detection of sudden citreovirid pollution in drinking water.
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Fig. 1  Schematic diagram of flow-injection chemiluminescence system
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Table1l Coded values and corresponding actual values of independent
variables used in response surface analysis
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1 13.4 0.06 6X107* 60
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Fig.2  Kinetic curves of chemiluminescence of CIT-luminol-hydrogen

peroxide systems
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Table2 Box-Behnken design with experimental results for response
surface analysis

g ABKE BOREA  CEKE DRKEL %

pHIE W WP HPTEIREE ROGTREE
1 —1 1 0 0 38 603
2 0 —1 —1 0 8583
3 —1 0 1 0 48 136
4 0 1 —1 0 9628
5 1 0 0 —1 9225
6 0 0 1 1 9048
7 1 0 —1 0 8271
8 0 0 0 0 45121
9 0 1 0 —1 23297
10 0 1 0 1 36792
11 —1 0 —1 0 8119
12 0 0 0 0 43 877
13 1 0 1 0 9276
14 0 0 —1 —1 12 505
15 0 0 0 0 44 079
16 0 0 1 —1 10 768
17 0 1 1 0 10 945
18 —1 0 0 1 10 499
19 0 —1 0 —1 19 328
20 0 0 —1 1 9839
21 1 —1 0 0 10927
22 1 0 0 1 13210
23 0 —1 1 0 13313
24 0 —1 0 1 18 451
25 0 0 0 0 46 098
26 —1 —1 0 0 24 438
27 1 1 0 0 32162
28 —1 0 0 —1 29 530
29 0 0 0 0 46 727

232 BEAHUE SR JT AR ) B A A

ROGHE (y) &R R EMN =&k EIFTE
J9: y=45180.40—6 354.504+4 698.92B+3 711.75C—
567.83D+1 767.504B—9 753.004C+5 754.004D —
853.25BC+3 593.00BD+236.50CD—9 994.574>—
9 485.70B°—20 490.20C*— 14 982.58D°.,
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Table 3  Analysis of variance of regression equation
Ji R HiE FIirf B Fl§ Pl
it 14 5257X10° 3.755% 10° 5.86 0.001 1**
A& KipHI 1 4.846X10°  4.846X10° 7.57 0.015 6*
B AR 1 2650x10°  2.650% 10° 4.14 0.0613
CEKEIE 1 1.653x10°  1.653%X10° 258 0.1304
DYK A BRI 1 3.869X10° 3.869%10°  0.06 0.8094
AB 1 1.250X 10" 125010 0.20 0.665 4
AC 1 3.805x10°  3.805% 10° 5.94 0.028 7%
AD 1 1.324x10°  1324%10° 2,07 0.1724
BC 1 2912X10° 2.912X10°  0.045 0.8342
BD 1 5.164X107 5.164X 107 0.81 0.3843
o)) 1 2237X10°  2237X10° 3.494X107° 09537
A 1 6479X10°  6479x10°  10.12 0.006 7+
B 1 5.836X10°  5.836x 10° 9.12 0.009 2%+
¢ 1 2723X10° 2.723X10° 4253 <0.000 1**
D 1 1456X 10" 1456X10° 2274 0.000 3#*
RE 14 8.964x10°  6.403% 10’
BRI 10 8.903X10° 8903x10" 5791 0.000 7%+
iRz 4 6.149X10°  1.537x10°
A 28 6.153x10°

e « ZREE, P<0.05; = ZRHREE, P<0.01.
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Table4 Results of recovery tests

Fii CriE R (mgl) JHE (mgl)  ECRG MR 2%
[EEEY 0 0
005 0.04 8 19
b RIRTY
Lk Kl 0l 0.091 91 23
005 0.039 7 27
i
ik 0l 0.084 8 31

2.5 bR, KBRS RE B E SIG 4

RIS 2 E N, CACTT VAT B 3K B R A A
b, A ROGEREE AR, axtilbriE i 2. RO
B ¥ 5 CIT Y 5 Bk FE 7E0.005~3 mg/L3t [l N A BLEFI
LR R, MRIETTREAy=—1257.3x+38 026, HK
AHRN0.996 1, FZIRTUPACLHLIIMAE, LA3 fhrE
ZEHERL 7 VEAF BRI PR 8.2 X 10 mg/L,  of it vk &
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