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A Evaluation of cyanotoxins and trace hazardous compounds in lake
H. D. Lee, J. Y. Park, T. K. Jang, C. K. Choi, Y. S. Son, H. B. Moon, H. K. Choi, C. J. Jeon

Environment Research Division

Abstract

This study addresses the issue of cyano blooms and the resulting cyanotoxins that may occur in freshwater. The
research developed an analytical method for cyanotoxins and examined the concentration of these toxins in
Yeongcheon Dam, An Gye Dam, and Jinjeonji. The aim was to assess the concentrations in drinking water sources
and provide foundational data for ensuring safe water sources. The analysis was conducted using LC-TOF/MS,
and the validity of the analysis was reviewed. As a result, no cyanotoxins were detected. In addition to the six types
of microcystins, the study established a method for analyzing new cyanotoxins, enabling further monitoring and

analysis. This research is expected to be used as fundamental data to enhance the safety of drinking water sources.

Key Words : Microcystins, Cyanotoxin, LC/MS, TOF
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Fig. 1. Location of study area
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Table. 1. LC, QTOF/MS condition for the cyanotoxin analysis

Parameters Conditions
pre—processing 0.45um Filtration & Online SPE
Analysis Equipment HPLC(SHIMADZU Nexera) + QTOF (SCIEX X500R)
Flow rate 0.3 m¢/min
Injection volumn 1000 b
Column temp. 40 C

Mobile phase

A © 0.1% Formic acid in H20
B : 0.1% Formic acid in ACN

Source Temp. 500 C

Spray Voltage 5500 V
Time (min) A(%) B(%)
0.0 80 20
5.0 65 35

Gradient

10.00 5 95
10.10 80 20
15.00 80 20




[. HAFAIA

Table. 2. MS Parameter

Compounds RT Q1 mass Q3 mass Hla
MC-LR1 7.16 498.2783 135.0802 ki
MC-LR2 7.16 498.2783 103.054 373
MC—-RR1 5.56 519.7875 135.0809 ki
MC—-RR2 5.53 519.7875 103.0543 373
MC—-YR1 6.97 523.2663 135.0802 ki
MC—-YR2 6.97 523.2663 103.0541 373
MC-LA1 8.27 910.4885 135.0811 4
MC-LAZ2 8.27 910.4885 103.0543 373
MC-LF1 8.93 986.5172 103.0542 g
MC-LF2 8.93 986.5172 135.0804 873
MC-LY1 8.34 1002.515 135.0809 g
MC-LY2 8.34 1002.515 103.0543 873
MC-LW1 8.80 1025.534 517.2893 ki
MC-LW2 8.77 1025.534 891.486 873
MC-WR1 7.36 1068.553 135.0809 g
MC-WR2 7.36 1068.553 159.0922 873

Nodularin 1 6.6 825.573 135.0803 g

Nodularin 2 6.6 825.573 103.0539 873

Cylindrospermopsinl 1.99 416.0936 194.1293 qF
Cylindrospermopsin2 1.99 416.0936 336.1681 374

% RT : retention time (min), Q1 Mass : Precursor Ion(m/z), Q3 Mass : Product Ion(m/z),

DP : Declustering potential, CE : Collision energy (eV),
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Table 3. Linearity, MDL, LOQ, Accuracy and Precision of Cyanotoxins

Compunds r (l:l/g/ji) (IIZS/% Accuracy (%) Precision(%)
MC-LR1 0.97120 0.006129 0.019518 99.25 3.80
MC—-RR1 0.99631 0.013037 0.041519 96.38 7.35
MC—-YR1 0.98166 0.014373 0.045774 97.75 10.04
MC-LA1 0.98633 0.011568 0.036839 96.25 4.19
MC-LF1 0.99579 0.005733 0.018257 99.75 7.79
MC-LY1 0.98755 0.003357 0.01069 85.63 10.33
MC-LW1 0.99769 0.99769 0.009593 77.74 56.95
MC—-WR1 0.98613 0.98613 0.001678 97.13 6.78
Nodularin 1 0.99045 0.99045 0.012746 101.38 2.97
Cylindrospermopsinl 0.97681 0.97681 0.00896 98.63 2.76
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Fig. 2. External calibration curve with concentration ranges in 0.05~1.0 pg/L.
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Table 4. Analysis results of Cyanotoxins in the lake

6/10 6/24 7/1 7/15 8/5 8/19 9/2 9/23

FH N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

MC QA N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
—-LR A2 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

FH N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

MC QA N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
—RR A2 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

Rk N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

MC QA N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
—YR A% N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

Rk N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

MC QA N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
—-LA 2722 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

FH N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

MC QA N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
—LF A2 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

FH N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

MC oA N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
—-LY FARSRARN N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

FH N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

MC A N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
-LW FARSRARN N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

FH N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

MC QA A N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
—WR A N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

FHd N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

NOD QA A N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

FHd N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

YL QA A N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

A=) 8} N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
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