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On-line monitoring method on emergency warning of colchicine in drinking
water using flow-injection chemiluminescence

ZhuYao LiuShuang Zhang Xuhui Tang Shuze”

(1.Department of Food Science and Engineering Jinan University, Guangzhou 510632, China; 2.Guangdong Provincial
Center for Disease Control and Prevention Guangdong 510300, China)

Abstract: In order to prevent the pollution of colchicine for drinking water and explore a method of on-line monitoring
and early warning system, the effects of various factors on CL system were optimized, and an on-line monitoring and
early warning system for drinking water polluted by colchicine was constructed. The results showed that the optimum
condition for colchicine detection were as follows: pump speed was 1 mL/min, the pH value of luminol was 13.20, the
concentration of luminol was 3.00x10~* mol/L, the concentration of potassium ferricyanide was 3.00x10™* mol/L. The
linear range of this method was 5.0x10°-1.0 mg/L with a detection limit of 3.01x10~° mg/L and relative standard
deviation of 2.78% (n=11). This system could be applied to real-time monitoring and early warning for drinking water

polluted by anthropogenic or abiogenetic factors with high sensitivity and good operability.

Keywords: drinking water; colchicine; early warning; flow-injection chemiluminescence; on-line monitoring

2004
(-2 2013
[3-4]

[6-8]
LD50 4 mg/kg"!
Ut BHEA: 2015-04-04 1£E BHA: 2015-06-01
£&MAE (32412099)
fE& & (1991—) jnuspzy@163.com; *

tangsz@jnu.edu.cn



41 5

539

[9-12]

[13-15]
[16] [17]

[18-20]

1 #M#R57E

1.1 FENHEERF

IFIS-C
RFL-1 / (
) DHG-9145A
( ) PHS-3C
pH  ( )
EL104 ( - )
0.1 ~1.0mL 0~100 pL( BRAND
) ( )
(Sigma )
( ) ( )
( )
( ) (
)
12 HERETTE
1 A
B C
B C
A F
W

1 EZENREREE

Fig.1 Chart of the FL-CL on-line monitoring and early warning system
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120 1.40 1.60 mL/min
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Table 1 Factors and levels of response surface design

A(  /(mLmin") B( pH) (x10*(mol-L™) D( x10~*(mol-L™))
-1 1.0 1222 0.50 0.50
0 4.5 13.0 2.25 2.25
1 8.0 13.8 4.00 4.00

1403 AR o 2R 69 20 ) Aoty 25 B RAS th PR 7 ST 22 HiM&ERHILE

0.005 0.010 0.050 2,01 BHEKBER
0.100 0.500 1.000 mg/L 1
1.00 mL/min
. _ 1.00 mL/min
1.4. 4 FHRE AT E I
2) pH
pH
0.05 mg/L pH  13.00
pH
pH  13.00
3)
0.05 mg/L 2x10™* mol
s /L
1.5 RERFFREBENKIT
2x10™* mol/L
4)
2x10* mol /L
2 ZERESH
2.1 RLHLIE 2x10* mol /L
75 s - 2.2.2 &R R
0.05 mg/L 29 %
) 24
5
3_
( 2 V) Xy
425 nm X2 X3 X A B C D

y=610.40-47.33%,+64.50X,+76.6 75+ 16.67X4+
15.25X1X—15.75%X3—17.50X;X41+74.25%,X3—23.00XX 4+
6.50%:X,—38.41%,2-170.66%,°—113.41x,>-73.41 X,



41 5 541
F2 MEEZFREER
Table 2 Results of response surface experiment
A B C D A B C D
1 -1 1 0 0 548 16 0 0 1 -1 437
2 0 -1 -1 0 210 17 0 1 1 0 590
3 -1 0 1 0 603 18 -1 0 0 1 601
4 0 1 -1 0 200 19 0 -1 0 -1 340
5 1 0 0 -1 430 20 0 0 -1 1 434
6 0 0 1 1 513 21 1 -1 0 0 261
7 1 0 -1 0 310 22 1 0 0 1 491
8 0 0 0 0 620 23 0 -1 1 0 303
9 0 1 0 -1 416 24 0 -1 0 1 327
10 0 1 0 1 311 25 0 0 0 0 604
11 -1 0 -1 0 419 26 -1 -1 0 0 360
12 0 0 0 0 635 27 1 1 0 0 510
13 1 0 1 0 431 28 -1 0 0 -1 470
14 0 0 -1 -1 384 29 0 0 0 0 611
15 0 0 0 0 582
2.2.3 ERFRMZEELE 3 (xs)
pH(x2) (x1) (x4)
3
#3 EVEFARMAFEINER
Fig.3 Results of variance analysis from regression equation
F P
14 418 000.00 29 831.29 7.38 0.000 3 **
Xi 1 26 885.33 26 885.33 6.65 0.0219 *
X2 1 49 923.00 49 923.00 12.35 0.003 4 *E
X3 1 70 533.33 70 533.33 17.44 0.000 9 **
Xa 1 333333 333333 0.82 0.379 3
X1 X2 1 930.25 930.25 0.23 0.6389
X1 X3 1 992.25 992.25 0.25 0.628 0
X1 Xa 1 1225.00 1225.00 0.30 0.590 7
X2 X3 1 22 052.25 22 052.25 5.45 0.0349 *
X2 X4 1 2 116.00 2 116.00 0.52 0.4814
X3 X4 1 169.00 169.00 0.04 0.8410
X 1 9 568.87 9 568.87 2.37 0.146 3
X* 1 189 000.00 189 000.00 46.72 <0.000 1 *k
X5 1 83 425.62 83 425.62 20.63 0.000 5 **
o 1 34 954.27 34 954.27 8.64 0.010 8 *
14 56 613.03 4043.79
10 55067.83 5506.78 14.26 0.0104 *
4 1545.20 386.30
28 474 000.00
k%77 P 01 “<*77 P<0.05
2.2.4 R EESHTLER
f pH

2

pH
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Table 2 Results of response surface analysis from the interactive effects among four factors

2.2.5 SRARAM SR ag TN 5 B 2.2.6 AR K Aekh B B & TR
0.005~0.050 mg/L  0.05~
0.92 1.00 mg/L

mL/min pH 13.20 5 yj?’ 044.3x+
198.05 (R*=0.994 7)  y=304.96x+334.82 (R>=0.997 8
3.08x10™* mol/L 2.56x10™* ( )Y ( )
0.05 mg/L 11
mol/L 654.735 5 78% [UPAC
3.01x10° mg/L
2.2.7 FHIEFEARIE Ao AT PRI 25 R
1 mL/min pH . N
4 +£5% 1 000 K Na
13.20 3.00x10™* mol/L L PO- NO™- A Mg o
3.00x10*mol/L 3 1 Fe Fe Ot
645.580 2.5% 0.2 mol/L
1.3% (EDTA) ( 4

F 4 TRAKBKAITE 0.05 mg/L BYANFREIYiR 56 45 R

Table 4 Colchicine detection with 0.05 mg/L standard addition in drinking water

/(mg-L™) /(mg-L™ 1% RSD/%
— 5.00x1072 4.86x107 97.2 1.15
— 5.00x1072 4.75x107 95.0 1.02

— 5.00x1072 4.82x107 96.4 1.21
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Fig. 3 Operating principle of the alarm apparatus
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3.01x10° mg/L 0.005~0.05
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