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1. &M =4 SZ : 0l0[3ZZA| U ARIEZATHFAM
1. '=tM|#(Cyanobacteria)
1-1. 52w 7 vtz GAl
1) 2012d 7€ sl ‘mxghuehs A7t A AR S4%% 5
A @ Z2F(Blue—Green Algae)’ tiif= 2A, A9 vid HHEH 7F&71HA
e ety 2t
2) A= EE2FE e 5H3E Al A+ (Cyanobacteria) &2 &
(1) B e Tl AtAaE st 553 Alaf(bacteria) o™, X3 A&
Zt (algae) ob= FFE(0]5 <, 2021a)
3) WAl A =4 E4o] Alolx=E4l(Cyanotoxin), ©|Hel| HEH 54
Ao EAl £7F9] nlo] g2 A A8l (Microcystin) ¥ AH = Z A5

<aY 1> AT She 54 % A8
Toxieity
Toxins ) Activity Genera
(LDg,", pg ke'')
. T Microcystis, Oscillatoria,
- p——— Protein phosphatase 1 and 2A inhibition . i
cmm s Neostoc, Anabaena,
Potent tumor promoter
Anabaenopsis
Protein phosphatase 1 and 2A inhibition
Nodularins 50 Nodularia
Potent tumor promoter
Necrotic damage in the liver, kidneys, stomach,
2100 (24h)
Cyl]ndrmpwu intestine, and white blood cells Cylindrespermaopsis
200 (5~6d) 3
Protein synthesis inhibition
Neuromuscular junction blocking Anabaena, Oscillatoria,
Anatoxin-a 375 . i
Death by respiratory failure Aphanizomenon
Salivation, muscle weakness, convulsions
Anatoxin-a(s) 20 Anabaena
Death by respiratory paralysis,
Anabaena, Aph
Saxitoxins 8~10 Block sodium channels Lyngbya, Cylindrospermosis,

Planktothrix
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1-2. A7 54 (Cyanotoxin)2] AA F A=

D) Al 542 5&rbo] ofye} v A=, gAdeld SEa b S A
571 T VA A e 22 AA A 2E) FEE A 7+

= 5 km7bA] ool 2 F3F Abell 4, Al WAl 1% 57t

A oHgFEed HEse] 0.3% T7F ATF(<wF2=ET>, 2021).

7

(1) == 9t d= E(Dian Lake)9] B nlo] A2 A A8 (MCs) &/ (u
g/L)e] 120 / 600 / 3,000d wl ¥ XF(Seedling)l 2.94 / 5.12 /
5. 40«] MCs %% (Chen et al. 2004, Prieto et al. 2011)D, A+ A3}
Az, QAL Sow =4
(2) 2016 =g, ‘=l o] "HAT HA 4 S (H7H
2016), 20179 H&4 st AFH A=A, sof, s WolA mlolm
2A 2" AE(FUE, 2017) T Ul ol se AT /\}Eﬂ 4
(3) w]Fex| e} o] Fo = Zopx W AL Fi17]9
o

4 3
sa 7 U5(2022.02.04. 2ol FH o|AF g AHHF)

<8 2> YA EA(Cyanotoxin) A 74 A=

ROUTES OF CYANGTOXIN EXPOSURE

-
o| © 0l 2
yanowoxin=| Tt 2o INGESTION
-
Drinking Water Esting Seafood
22,
- ] INHALATION
P &
Wy of expos ind of exposure 1
Skin contac ARNAC WOLR OF N fralerinl
4" ' Cunyl b [
Bullding & Sandcasile
Diclaking vater SKIN CONTACT
Inhalation
Food consiemption

Huemodialyin
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1 Al (Cylindrospermopsins)2| 2l
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. ZAHEAM) Z1}

1.

ZE L OIO|3Z2A|AEl ZANEA]) gy
1-1. B

D) AEs &5 23 GRAPEE |5 A

2) 10g9] & MZo] 50% MeOHO| 50 mlg Yol #Ho]~E whETh
(STD, NOD 1ppm_10ul)

3) Homogenizing 600 RPMolA 2%, 50% MeOH=Z A, o]%
sonication 304t

4) 50 ml ZYZ S Ho] Yo} centrifugedtil A=olut Alg

(AgFo] Be BB 48 AHS 13 W)
= 9

33
6) 4% w5

7) F% 1 mle] B A4t 345

8) 3% spin down A7l &, 0.45uM ZE|X =2 TE

9) HLB 7}Eg A ZgAYAAYES Y& 20 mle] 100% MeOH, 20 ml9]
DIWE 1 ml/mine.® ZT&F1, MZ F9. L 7 7|E washing 3l
F7] YallA 20 mle] 10% MeOHS &<+ F, 20 ml9 80% MeOH=

. (A&EF7]9] DIWR A E 7, Ao5F7] on, darkse

=
10 mpa), @41, &% 60°C, A7k 553 AA)

o = jl( =4ty
11) d4s5ES 1 mle] =< 52 % Centrifuge 5% max &L, &5
Muk WAl 0.22 um ZEHAZ JEE o]F 24

c

% ZAPDH 9ok 1 10 gf AMES 50% WEES Wi #HsE vk dAE A



g F 432 FEoe BHY sx FHP HHY AT AP 2 4
& FHsle] ¥HES WED. (ol Furd 32

1-3. MC =4

1) ELISA WHoe =z MC % 54 (LC-MS/MS=Z dF AE &2l)
1-4. 54 A3

1) oA 1.3 pg/kg, FollA 1.85 pg/kg, w5 1.1 ugkeg A=

— Machado, J., Azevedo, J., Freitas, M., Pinto, E., Almeida, A., Vasconcelos,
V., & Campos, A. (2017). Analysis of the use of
microcystin—contaminated water in the growth and nutritional quality of

Science and Pollution

the root—vegetable, Daucus carota. Environmental

Research, 24(1), 752—764.
— Liang, C., Wang, W., & Wang, Y. (2016). Effect of irrigation with

microcystins—contaminated water on growth, yield and grain quality of
rice (Oryza sativa). Environmental Earth Sciences, 75(6), 1—10.

Wang, Z., Xiao, B., Song, L., Wu, X., Zhang, J., & Wang, C. (2011).
linear alkylbenzene sulfonate and their

sativa L.) seeds and seedlings.

Effects of microcystin—LR,
mixture on lettuce (Lactuca
Ecotoxicology, 20(4), 803—814.



.93 - 24 2l EE2A T FAl(cylindrospermopsin) 24

2—1. A=
1) 20213 7~8¥ Y&l wiF 231 A AE F 2100 A H B4

)

d

8¢ wholABA AR F AT JH BES e F
° & 23] Wb

5ml 24 FeHos &1 &1 AEs A 52 9 &
el
=

2—3. Protocol
1) Cylindrospermopsin, ELISA, 96—test (PN522011, Eurofins) 7] Eo|| A

A& WHI 5YU3E protocolo® F Y

2—4. 54 A3

<} 3> He4dad AMEEaEs 24 430

A A AN LA =% (ug/L, ppb)
NPHTY HF 2021.08.12 1.81
i R 2021.08.11 2.54
5] g B2 2021.08.11 25.20
Y54 dx= A 2021.08.20 7.37
g9dn Azt 2021.08.20 3.79
24 mEB A S 2021.08.04 2.84
2021.08.20 26.58
57 skl FEA 9t 2021.08.04 10.90
aH L 9k 2021.08.04 2.53
A Fel 2021.08.04 3.10
2021.08.20 7.65
oA F F< 2021.08.04 26.50
2021.08.04 3.07
AR R R S s 2021.08.05 2.56
2021.08.20 16.91
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Jal

A AL 269.92 g(HA) 313.24 g)
G- 5 AEE e H HEd A8 s
sl AL s 300g, aokE 150g AHAE 7HA ¢
= 274.17 g(H ) 346.83 g)
(1) AAF 5 a5, 75 H44 5 4kt FAsgs 45 ags) b,
2 ohel] L AHT Fi o 30~40% 3 P33 A4S e A

T= o
Q& 37 100g, Aok S 50g HAR A

ﬂ..I

rlo i

1-2, &3 Tl Ao o vho] ZZALHMCs) AT AL

<F 4> T3] Ao W& 60kg A9, 30kg Ao} 3FF o] ARAAR(MCs) A FE A4k
] = A=k
TE(HED) g A2k (:g"/rkg‘jjay")
2 4<91(60kg) | (100g & MCs &%) 0.13 X 34 0.39
(1.3ug/kg) 2ol(30kg) | (50g ¥ MCs %) 0.065 X 32 0.195
LR EY 4 91(60kg) 100g & MCs 5% 0.295
(2.95ug/kg) Z~0}(30kg) 50g @ MCs % 0.147

1) mto]la=A|~" HEH 2(1.3 ugkg)= 41 aFF 300 g, Aok 150
g HAAetta 7pgetd s AHZFS A Aol ZhzE 0.39, 0.195
ug/kg$l

2) nlolARA|~El HEH F(1.85 pg/kg), WIF(1.1 ug/kg)S s Aol
&7 100 g, 4ok 50 g AF AL 7S o sk AHZFS A

47

50
I} Ao} ZF7F 0.295, 0.147 pg/kgd

4) ST HANARZTY 20199 FUFLEEA A5 &8
https://www.khidi.or.kr/kps/dhraStat/resultl1 ?’menuld=MENU01651 &gubun=agel &year=2019 (&
= AL 2022.02.03)
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https://www.khidi.or.kr/kps/dhraStat/result1?menuId=MENU01651&gubun=age1&year=2019

1—-3. OEHHA % ANSES 7}ol= gldl mp& st5 HdFHA=F ALt

ol

<3 5> OEHHA % ANSES 7to]= ghle] w& AJ<1(60kg) ¥ Aok(30kg) 3t AHAZ 7|+

7] ) A+ 7F W 7)== (ug/kg—day) A2 =54 71 (ng/kg—day)
43 21(60kg) 0.384 0.108
OEHHA
Z0k(30kg) 0.192 0.054
2391(60kg) — 0.06
ANSES
2 0}(30kg) - 0.03

1) OEHHAe] AIA3gF 7+ W 7lol= el ¥% 0.0064ug/kg—day$}
OEHHAQ} ANSES©] AAG B & 34 A2 54 7oz 24l
% 0.0018, 0.001pg/kg—dayS 60kg A3} 30kg Aol a5 A3

—54%%1: 7|1FoZ AAslE <3 5>9 TS

S|\ olf

1—4, 23w vlo] A ~¥l AFH & OEHHA-ANSES 7hol= #1¢l H)

1) ol &4 Ayel w& g Aol b AFHFs OEHHASH ANSES

o] A= F W R A2 A Thol= gl A&t o 2
g_

o Faret & 9l
2) 2k ¥e] S OEHHA 7}ol= gfeloA] #e 1,018 Zglon, It
Gl

F= 7IE=AY TT% Y.
A

3) A4 =49 45 OEHHA 7hol= 2helol A &2 3.614), F- 5= 2.7

v 23 5. ANSES 7ho]l= gplel A 22 6.58), 5= 4,90 =
Het= A ow YERH.
4) &3 F oot Ao w fedvs Aol violamA ARl AEd
2l g Al FHA™ vk 7ol 7hsEh
(1) Zzell W= 60kg *301—% no]l AR A 2" S S 0.685( 0.39 +
vl 3= 0.295)ug/kg s A o}u] 30kg Z~of= 3sHF 0.332(% 0.195
+ Ful= 0 147)ug/kge o= =4
(2) o] =2 F R 49 OEHHA 7lol= #191S 1.8v] 23t A

_‘l‘l_
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2. OO|AZA|AE]

2—1. (2021.08.24. 1=} 71A37)

T $A 20219 7~849
& 223 Az}l v EPA Eiso] ¢f

2+1(8 ng/L)¢) 87514 o]2%= Hu] 7,000 ppby] wlo]A=
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7lol =
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faf)oll A mlo] 2 A AF o]

Z %

5~10%7}

T

L=

bop e ol

°©

2K
=

=

ol 40%, A A
T3] 49 nfo] g 2 A ~E (MCs) 5,000 ppb7}

A5z 22 4
e ol Ao
ol%= 500 ppb7} =

1 10

j
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5
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J

Kok
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T
e
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2-3. (2021.02.08. 32} 7]#}3|A) #=E &

2—2.(2021.10.18. 27 K
1) o A}

1) At

)

%

A

o

ol
AL

—_—

0

=y
ey

A
N

G
o

el

| .

7}

=

Aol A mho] A 2Elo] Lt}

R AA 7 FA "2 aL A2 $H2022.01.26. A
(ANSES) 7tel= 24l H i 114

Aol W
- 13 -

=

dl == o wol 2ol
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(2022.02.04. 1€} H).
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=
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3. OIO|FZA|AEI

8] kg E EHolgkA 30
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AE ).
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Z~(Decline in sperm number), < A2 54 7lo]|= 2R (3IF 3 &%F)
< 20199 0.001pg/kg—dayo =, H|=r ﬁﬂlﬁi_blo}—zr AN EH 7 A
(OEHHA) & 2021 A2 =4 7lo]l= 2191< 0.0018ug/kg—day 2.2 A
Al 3.

A /\é

A Q21 (uncertainty
o2 As7] sl o

4) OEHHA® A2 54 5 vlo]az=A|xdle] &3
factor), & A5 & gl& AEH S7HE &
= = 7lol= #elE YAIE 0.03ppb=E Al U+, o= "= EPA
o] frol(64) 7Fol= gelel B vlo] A=A ~®(MCs) 0.3ppbX.t} 10
B, AAIRZ7]H(WHO) 7ho] = 2kl mpo] AR AR —-LR 1ppbH.t} (&
= Hlalsl) 33.39) o dASA A= A

(1) $-Evets dA WHO 7hol= ghle A83tar glov, =S 3
e ned BEY vlo]AZA 2" A8 9 Jlol= glg oS 73}

rm (SIS -

o

ol

P @)
3-3. FEE HdA 9

<E 7> 2016 2€ AHE A9 oME FxE o] ARAAH(MC-LR) HE 23 (ue/L)

A= 12+ 24}
A% 0.0480 0.0472
B3% 0.0347 0.0216
(k-2 0.0360 0.0447
D% 0.0285 0.0466
EZ 0.0459 0.0455
F& 0.0272 0.0449
GZE 0.0289 0.0377
H3 0.0241 0.0218

Z2]  APDARS A A A 9B E FFo] AE(KAIST) 7 #4138 218(2016.02)

1) <3 7>2 20164 29 Y43 A= AFES}

i =
89 wlol AR A AR-LR A4} A3, £F FRot B4 e A



71l FxEAA AEH $E 5487 Uk (d 9™, 2016).
2) Ul:?- A EYolF AN AR A (OEHHA) = S8 7tol= gels &
nlo] 4 2 A ~E (MCs) 0.03 ppb2 #|A].
(1) E/&?ﬁ. & EY npo] A RA[AFo] mlo] A RZAA|-LRET 2 7]

O]

PI

(2) 9 vludS o 2016 29 = 1670 B4 A8 = 107) A&7}
OEHHA 7}ole #121S 23 (%2344 62.5%)3F A.
3) 23t BAF= 7 FRF(EAT) A dEiA ‘=g AHEE St
7(

EERIERER

o
o J
o,
ol
-
o
S
o
o
o
oo

4—1. nfolmaBZA A€y AP 2 AW EA AJYA &3
1) dsd3 27439
2) vlolAZA]2~E I} A
A A A9 QS (1+1=27} o}ld 3 == 471 2 5 &), 19 wat

O

FAY oleE g Am et ol dE kA vk A 9
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o
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X,
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i
©
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N
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4—2. 25 ol ‘FHx B e ‘BEHES W By
D) v=, AU} oA 240 s 71402 A o 248 R4
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