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ABSTRACT� It is 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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pH 2.4(4:6) 10mL, Isopropanol:0.01 M phosphate buffer pH

2.1(2:8) 3 mL, H20 10 mL� �iâ ¡ 90% Methanol �U

� 20 mL� U{��1. U{�? �yms$� ù�#P

, Methanol 1 mL� �A� HPLC� )�81.

2 �û� �U8 HPLC4 ©�$� 1U� ��Q

²(multisolvent delivery system)' �� Beckman� Ñ

�G� Beckman 116 ��(SYSTEM GOLD Programmable

Solvent Module 126, Beckman Instruments, Inc., San

Ramon, U.S.A)� Beckman 126 Detector(SYSTEM

GOLD Programmable Detector Module 166, Beckman

Instruments, Inc., San Ramon, U.S.A)' �SP rGH,

��(column)� +,UG� Waters Spherisorb S5 ODS2

(4.6 150 mm)? �U#F1. ��R� [Methanol:

acetonitrile=50:50]:0.025 M phosphate buffer (pH 2.9)=
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Fig. 2. Quantitative analysis of microcystin using ODS cartridge
and HPLC.
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\]�* ¡ �*#/ 0� �������, ����
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� 300µL/well3 3� �8#A ±) �(? Ø¦ +{

81. j 1�G�4 [�s9$Ì(KPL, Bluephos
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g? §<-H �û? #F1. �û� �������

J ùE' �{ µP r4 �× þ5> �:(NIER

10020)' �U#FGH °g� 2, 2.5, 3, 3.5 mL/minG

� §<-H ODS ø�{/� ^_h4 ������

�J 5? #(#F1. °g? ={#A �û8 K�
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�����J 5� ó@* A�B? �F1.

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

Table 1. 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 1.24
2.5 1.55
3.0 0.74
3.5 0.12
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#(8 ̂ IE(Optical Density) K�� �������

Table 2. Quantitative analysis of water samples in Soyang Lake

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

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.

Fig. 6. Correlation between HPLC and ELISA.


