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ABSTRACT. Itis very difficult to analyze the microcystins, cyanobacterial toxins quantitatively since it exists in a
trace level in lakes. In this paper, two different analytical methods were tried to analyze the microcystins, cyanobacterial
toxins quantitatively in water samples collected in Soyang lake. The first method was solid phase extraction method fol-
lowed by High Performance Liquid Chromatography(HPLC), and the second method was Enzyme-Linked Immu-
nosorbent Assay(ELISA) using the monoclonal antibody of microcystin.
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Fig. 1. Structures of Microcystins.
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E342]Z1 ¥ Methanol : 0.05M phosphate buffer
pH 2.4(4:6) 10 mL, Isopropanol: 0.01 M phosphate buffer pH

537
6 liter sample of lake water
l GF/C microfiber filter
filtrate
3mL ODS cartridge
1) Activating with 100% methanol ISmLandH  ,0 15mL

2) Pass supernatant through ODS cartridge
3) (D Wash with methanol : 0.05M phosphate buffer pH 2.4
(4:6)10 mL
(2 Wash with iso- propanol :0.01M phosphate buffer pH 2.1
( 2:8)3mL
3 Wash withH ,0 10mL
4) Elute with 90% methanol 20mL
5) Evaporate to dryness
v

Residue

Dissolve with 1 mL of methanol

HPLC

[MeOH : MeCN =50:50]:0.025M phosphate buffer(pH 2.9)(44: 56)
1.0 mL/min, 238 nm

Fig. 2. Quantitative analysis of microcystin using ODS cartridge

and HPLC.
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Fig. 3. Expermental procedure of competitive ELISA for
microcystin.

Table1. The amount of microcystin RR adsorbed on ODS car-
tridge using various flow rates (unit: peak area)

Flow rate (mL/min) Microcystin RR

2.0 124
25 1.55
3.0 0.74
3.5 0.12

Z 7l ODS 7RE= Ao FAEE nlo|ARA| 2
9191 4 A 5S *ﬂf‘s}cﬁ Algst A3

4 2.5 mUmirl| A 2 F3<kE Hglvk(Table 1).
W*—'r"] 2.5 mL/mind v} kbl o W}EP FAEE vlel
AR 2Rl ofo] FA3F] FH4EE B}
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Table2. Quantitative analysis of water samples in Soyang LakeZ |5 18- Fig. 41 vleht glv}, Z2u)E oA

Sample HPLC (pg/mL) ELISA (pg/mL)
March 12th 2002 93.3 100
April 8th 2002 111.7 150.8
May 13th 2002 205 235.8
June 19th 2002 241.7 257.7
July 12th 2002 478.3 388.4
August 20th 2002 ND ND

HPLC & 0|88t 226 A|2e| ME 24

Sko| A AARNE A2 HAAH o R A
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Jl ) RR A A

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
Time (min)

E) July

RR

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
Time (min)

Fig. 4. Chromatograms of each month in Soyang Lake (2002) (A) March 12th, (B) April 8th, (C) May 13th, (D) June 19th, (E)

July 12th, (F) August 20 th.
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Fig. 5. Calibration curve of ELISA.

—~ 500

—

£

g 400 "

<

2]

= 300

L

)

g 207 y = 0.7941x + 39.236

g R2=0.9453

g 100

S

5 0 L 1 L L ]
0 100 200 300 400 500

Microcystin by HPLC (pg/mL)
Fig. 6. Correlation between HPLC and ELISA.
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