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Abstract: Cyanobacterial toxins, microcystins which exist in Korean lakes show strong toxicity to fish, cattles
and human. In this study, we tried to analyze cyanobacterial toxin, microcystin in the Microcystis cultivation
solution using test strip, although the most common analytical methods for the detection of microcystin are
HPLC and ELISA. This new anlytical method used the advantages of high specifisity and rapidness of test
strip, high sensitivity of fluorescence reader. Therefore, we could analyze the trace amount of microcystin existed
in various water samples without using the microcystin standards.
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Fig. 1. Chemical structure of microcystin LR.

cyclic N-hydroxyguanidine®] phosphate ester -3
7H o] L#A AL 22™,"? anticholinesterase* = 2}
ghol st

olg]gh Fx iR EAAEAEC] 5] AxFelA
= B2 Ak A stk T2 S5 weA
3 AR el A ofell thEk A7 Ao AN
g dEiolth. ¢Euete] gt SFEE FIY
s HHEA f7]E 3‘%*01 %7%}5’_ T A

i @3 51

oot r|f

kAL itk TFFT FEOIE 2gT M E 1986
d EFx2R7E AE 24 5

thP old e sy fElvete] A =1l A
YO AREEE A97F 7] el floM AFT
B S4EH rﬂ Ap7} AF3] o]Foixof &}
= A%

0_1_. Jl‘ﬂ
L &
£ s

9
i)

U}-O]ii/\]/\a—g— X4E]:
X zﬂEL_E_E}E:aM(HPLC)‘ﬁ 8
o 3} SHELISA) 2 22 o] &A) A A
Vo ‘3%'01 ARE-El= AR o]t} dFA]FF HPLC
o] AZA|2RIS FEE ppm T

ol
by 05

Zl*r 3

=
4
qIJ

QL
B
L
:oé
8 3

[‘E

o 2 oo fr fu v X Hr He
&
r i)
ox
_\,L
olr
oy 2
H
el
e
wn
>
J]N
ox
e
o
Ay
ox
o
e
o

o_>,4_, IO JZ"‘ 1%
g
N

rlo

e
ol
4
I
B>
5|

N
o
L
e
fo
ob

= 5 dulel b
2o ol o] FulEt}, o]ed HjA s}
e 3494 dazcead
QR E R

1> % ok
N
rie E
re o
-
2
_I.z

ES 71H &

o
H

Eo] & (specificity)2} 2EHEA ] 7+AA
&s32] ] (reader)?] 7= (sensitivity) #2452
e ol &gl weEkA A= A
& AA7A ] %ﬁ.‘ﬂ*%o{] H)s), ok
=4 | 72

P
=]
= BFE Qe

&
=
=
=
o
AR

kOg



390 Dongjin Pyo, Miyeon Yim and Eujin Kim

2 4 #
21. HER Y e

YA AP o T HE X F FF(NIER 10024)
g 3 ol APAoNA ST e WAL
G e F2F FE & & 7HF v 7] (shaker) <F

N9 =42 @ d7iA A etk 542w 5
Folg ZolEth ol WFAMA HHD)
24 980 mLol| 8 79 A|kS Ho]Fo] FHE

L AFO 2= 046 M C3H7Na,O6P-5H,0, 1 M KNO;,
0.2 Ca(NO3),"4H,0, 0.25 M MgCl,'6H,0, 0.28 M
Na,S0,, 0.6 M NaNO; 5 7 &F< & Folth
Bicine ©] % 7}¥t} BicineS A% YA 7 71X
AloFe Z42E 1 mLA YolFAL Bicine 0.5 g BolE
ot 28 5 NaOHZ pHE 8.6°.2 uro]Fo) wieF
oo] o wEol @ WFAITh BkAl7) wjele
clean benchol|A] kel 500 mLo| ¥4} 100 mLZ Z+
o} Wl 7] (SK-71, JEIO TECH)QFNA <F 74 7}
F ek A3 J= HE gy Ho] Lo =
o] HTh ALl | L A2t EGaAc A W
% Fig. 29} & H3] 30 Lo T2ulgdEH e 2
Fejrae 7 vapleel Soj7ith tdake &

Fig. 2. Real image of massive cultivation equipment of
cyanobacteria.
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Table 1. Cyanobacteria cultivation results using various
cultivation mediums

Table 3. Cyanobacteria cultivation results with various
cultivation periods

Number of Cyanobacterial Cells
for 1 mL of Culture Medium
(after 10 days)

Culture medium

MA medium 1.8x10°
CB medium 1.4x10°
BG-11 medium 1.2x10°

Table 2. Cyanobacteria cultivation results using various
cultivation temperatures

Culture period (day)  Number of cyanobacterial cells

2 1.2x10°
4 2.3x10*
6 4.7x10°
8 1.1x10°
10 1.8x10°
12 1.6x10°
14 1.1x10°
16 8.2x10°

Number of Cyanobacterial Cells for

T .
emperature 1 mL of Culture Medium (after 10 days)
15 1.7x10*
20 2.8x10°
25 1.8x10°
30 8.9x10°
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Detection Solution
Anti-Microcystin-mAb-ALP
Biotion-BSA-ALP

) WY

Test line

Water Sample

Microcystin

L=

Sample dropping area

Control line

Test line ; Anti-Microcystin-mAb

Control line ; Streptavidin

Fig. 3. Schematic diagram of the strip analysis for the
detection of microcystin.
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Table 4. Determination of the concetration of microcystin in various standard solutions [unit : ng/mL]
Standard solution 5.0 2.5 1.0 0.50 0.25 0.10
5.15 2.16 1.03 0.52 0.29 0.12
5.02 2.76 0.98 0.54 0.25 0.23
Five measurements 5.03 2.54 1.20 0.54 0.32 0.24
4.97 2.42 1.05 0.56 0.28 0.04
4.90 2.43 1.16 0.55 0.29 0.25
Mean 5.01 2.46 1.07 0.53 0.27 0.16
Standard deviation 0.08 0.19 0.08 0.01 0.02 0.08
Relative standard deviation (%) 1.60 7.72 7.48 1.89 741 50.0

Fig. 4. Real images of fluorescence reader and test strip.
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Fig. 5. Calibration curve for microcystin standard solutions.
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Table 5. Determination of the concetration of microcystin in water sample using various methods for the destruction of

cyanobacterial cells

[unit : ng/mL]

Acid pretreatment+sonication Sonication Freeze Toxin in water
Sample 5%acetic acd 10%acetic acd 100% acetic acd
50 mL (1.25 mL)+5 min ~ (1.25 mL)+5 min (2.50 mL)+5 min 10 min 2 times
sonication sonication sonication

1.19 2.03 2.31 1.26 1.06 0.85
Three

1.79 2.12 2.12 1.34 1.14 0.87

measurments

1.81 1.97 2.06 1.39 1.17 0.79

Mean 1.84 2.04 2.16 1.33 1.12 0.84
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