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o 1EH(F2|) : H=xF REA| 222 3 10 mgm® E= =H=F 20,000 cells/ml
o 2CHH(AHD) : =R HEA| 22T g 50 mg/m® EE =EF 100,000 cells/m
o 2CHA|(FX|) - AH S
- (HeE) 927 A4 EZ ] microcystin LR 1ppb
c 3F
- (A 2AYR F) ZRTAA 3BAY 2FRHR w
TAAR] AYHES AAst & o]-8Aket JHE7 | JHE I+
¥ LowEHAl - =EHZEF 500~2,000 cells/ml
MediumetA : HMER E= Zx=F 2000~15000 cells/ml
HighSHA © AxMTolA] AH 2M(E =) Z=F 15000 cells/ml 0|4
- (EFoIF) A5 59} HEE JF2S AYey, 2REY
HEYy AAE A, dSAAE vfdste] G257/ FAYA IH
714 2 X GFRoA AR AE
¥ HE=E : Total microcystin 1.3 ppb == ==/ M| EZ(Microcystis aeruginosa)
5000 cells/m =& FHeZ=F SMAZF 04 mn/, SEHEF MAZF 10 milL
g 0 H =/ M EZ(Microcystis aeruginosa) 50,000 cells/ml E&=
Folldx=F SMAZ 4 mmiL, SEEF MAZF 10 mmL
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- Ecology and Oceanography of Toxic Algal Blooms(ECOHAB)
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971 WHOOIA A3 dx7F F4& wo|a=2A2H(IR9
HeE JolEgkl2 1 ppbolH, olE X
g4ars F9 <F 5,000cells/ml A
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¥ Hes gAg s 2gAEo w2t Al[d2 50,000/ ol drdoM=

Microcystin-LRoll i35l 2013.1.1%E 18/ ~ 33|/ AAl

¥ ZRZEZEN ZEolY ZHAl Microcysting =415tH, 7| &0 XMt UE
HPLCH 2 He=s HdAlEs FR7[&E(wg/l) olste] s=& AE5H| o3

O Microcystins(LR, RR, YR, LA), Anatoxins, Saxitoxin, Nodularin
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2EEAHE S| JIFINM(=)
ooz =2
= 222 g | A|2H
arei i ol EE A= (mgin®) —155
(B E=)
o Anabaena : 5 filaments O] AH/ml
of _ o Aphanizomenon : 5 filaments O AHml
chA Ed 22l | o Microcystis : 1 colony Ol AHml 15 of &t —
o Qscillatoria = 5 filaments O] &Hml
¥ 2ol =H T 14 o4 BtEE AR
o [l HEF 25 0|4k Al Eoid E<
- & Fallet=F 10,000 cell/ml of &
o EHY £0| 95% O|A RHME F=F Morocystins
a8 - Anabaena 40,000 cells/ml O] &} 25 O &t 1 g/l
a= - Aphanizomenon 80,000 cells/ml 0| A o &
= - Microcystis 10,000 cells/ml O A
~ Oscillatoria 20,000 cells/ml 0l &
Mcrocystins
CHf kA4 = woll =&/ 500,000 cells/ml Of A 100 Ol & | S0ugl
Ol&t
R EPIENE 25 of 5 | MACOIS
3| & =4E
cHA|
Z 3ol A wofl =7 2 o|ldE 15 0|5t —
% 7ol S/ &£2 Anabaena, Aphanizomenon, Microcystis, Oscillatoria =22 &
¥ Microcystins= & microcystins(LR, YR, RR, LA) s 2 &
¥ EH U CHAOAME 13 £ Zo fall =/ Z2A A Al HE
¥ CH7|X JjM(eh - BEEHAAM = 28] o5 £ 2o, 7ol xR/ M=Zs 7|F1
Z2EEL a 7|&EE Ao =t 49 L, Ofo|AEREAAE 5= F1
¥ SHAECHAOM = 23 % /ol Hx=/ MES 7|50 2224 a 7|F 25 &iA
CHA 7| &0l sliee < siA
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e ojo|32 | 222 a
L A ol R AR M= Emg/_ i
sk (FE=)
o Anabaena : 5 filaments O|AHml
of 1t ] o Aphanizomenon - 5 filaments O &H/ml
chA E3 A8 | o Mirocystis : 1 colony O AH/ml 15 O &
o Qscillatoria = 5 filaments O] &Hml
#* 2l =AH & 14 ola ntEE AR
o ®afl H=ERF 2% ol4 A EHE ER
- & wollet=%& 10,000 cell/ml o] &
o Gl 0| 95% O|+a AT AR Mcrooystins
a8 - Anabaena 40,000 cells/ml O] &+ 1 g/l 25 O &t
a8 - Aphanizomenon 80,000 cells/ml Of At of &t
= - Microcystis 10,000 cells/ml O At
— Oscillatoria 20,000 cells/ml 0 &
Mcrocystins
CHf kA4 = woll E=F/ 500,000 cells/ml Of A 50 gl 100 of &t
Ol&
ZEEL ZERIEET MICOSITS | 25 o1t
off A| =m=
cHA|
Z 3ol A 7ol =7 2 o|dE 15 0|5t
% 7ol &=/ &£2 Anabaena, Aphanizomenon, Microcystis, Oscillatoria =22 &
¥ Microcystins= & microcystins(LR, YR, RR, LA) s£ 2 &
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ATH 7, AT} 17
7 }_E > AL]_E 7
FHERETAE 6% 1, 675 1, 895 1)
AlE] ATH1

(ZFE7H4A)

- ZFLAAAAE AT A AEE AFE
A HUF g 2/F AE AL AT

- FEAHA 2EdY 7Y B B3 =R/
AR A Te AT

FEA A

(EFAET)

- 2 F2Ed ol o= 1A miivE
T B At AT

- 1A 2[AA Bt 8 I3 HasE A

A A8 H7 AT
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&1 1 || =9 EXF HIIE X HE

=7t 2ot HAl B = 7| =R H| 2
WHO g3y | E22E-a, | 222E-a sZ10ppb =2 FIHEF MESF
o|M = ==& | 20,000 el/mL(zF<2])
S Z22Z-a 5% S50ppb E2 REHZF MzES

100,000cel/mL(=HF A & 1)

skum g4 (xdF=Xl)

H== | Microcystin Microcystin 1ppb
SF Cls! 222d-a | Z2E22E-a 55 2~ 10ppb(XHotct CHE)
A3 REEdxf | FEEER MEZ$ 5000]4 5000cel/mLo| 2t S = A
ol MzE 75 22 SE=FY4E2 0.04ppb=2t 04ppbol 3t (& | Mycrocystis
HER M2 | AlEHA: F13 24) aeruginosa 2
Microcystin | S =&tx=& M Z+ 5000014k 50,000cel/mLojgr, | B4
E2 REEZRFYEEZ 0.4ppbOl 4t 4ppbo| gt
=2 ZEdx=RFM =2 0.4ppb! Oppbo| gt
(AECtAH: F25 24, SMHHEI}
Microcystin  10ppb, =2 ERSH=F MN=Z
4ppb Ol =2 BSH=F M= 10pph, =2 =
=7 scum M@ SCHAH: 203X, 2YH
g X& =)
H=2 | microcystin microcystin 1.3ppb AHA 7
= l3e REdxf | F5EEF MEZS 5000]4 5000cel/mLo| 2t STt ME
o| M Mz 75| 52 SHZFYSZ 0.04ppb=E2 0.4ppbo| 2t (&
HEF M2 | AEA: F15 £4)
Microcystin | e ==& M=% 50000[4 50,000cel/mLo]| Bk,
E2 REEZRFIYEEZ 0.4ppbOl 4t 4ppbo| et
=2 sdx=RFMEZ 0.4ppbt Oppbo| gt
(HBECcHA: F25 24, SH4ETI)
Microcystin  10ppb, &2 ZSRSH=/F M=
4ppb Ol =2 BEH=F M= 10pph, =2
=& scum HA(HSCAH: =03 X, 2YE

2 xH )

Microcystin, | Microcystin  1.0.ppb, Anatoxin 6.0ppb, Anatoxin—s | Xt&l &

12
rr
Mo

anatoxin 1.0ppb, Cylindrospermopsin  1.0ppb,  Nodularin
anatoXinTs, 1.0ppb, Saxitoxin 1.0ppb

Olinarospermop
sn,
Nodularin,
Saxitoxin
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=7t o} A= 7| =X Hl 0
of= St EZZ=2%Z -3 | 15ppb(North Carolina, Oregon® s, F=oict Z | EPAZIE=6IS
22E-g 55 € ZUEEF)

Hes | IEUS microcystin &
AMes =5
7l Ltk M) Z22FEH-g | FO 2 EZZE-a 100mg/m2 British
2 g Colimbia +4
= g
gl 3z | E2EZ2ZE-a Zof F2ZE-a 50mg/m2
o|M
H== | Microcystin Microcystin 1.5ppb AHA 7
L=R=1EN gl =2 | gd=F Mz | =/ MES 10,000cel/mL, =7 ME2F
ojH Y EEHZEF | 1ppb(H & £24)
A 22k -
=< =HxEF MEZES 10,000~20,000cell/mL, SE=FM
= 1ppb(0l = &M, OIRAMESMHEHY)
H=2 | Microcystin, | Microcystin 1.0ppb, Saxitoxin 3.0ppb, | A&l A
Saxitoxinm, Cylindrospermopsin 15ppb
Cylindrosper
mopsin
=2A I3 | YR | RsEx=F M=ZF 20,000cel/mL (2l =ZafolM 3§
o|M M =z == | & oA 24 &3
Microoystin-— "= = & 20,000~ 100,000cel/mL,  Microcystin
25ppb(FE S XIctAH: EE 3 EFH X )
FRELZF scum €H(2E FAMET SXIEA)
H== | Microcystin Microcystin 1.0ppb AHA 7
dlol=3 g3 | E22EH-a, | E22EH-a sZ10pph 22 SEH=F Mz | WHO 7[=0E
o|M S5 ==& | 20,000cel/mL(F <)
A
T 22243 5% 50pph B2 FESHEFMES
100,000cell/mL(F=d 2% #H 1)
skum SMA(F=SFX])
=& | Microcystin Microcystin 1ppb WHO 7 [&=E
zte kol FEE=F |- =FeUS, FET M4 (Level 0) ofslf o &
- =&F BE e M dotibe &2 0 ¥@Y, | AId M2 Y
FHEZ2 (Level 1) HE, =&
- =REE, M =2d, A8 FHol scum | M Al 350K
M deotyt rEY=ER 28 ZHE (Level2) H ojF =24y
- =5 Oigd, =30 g2 HAEe| soum A, | HE, 2lfu
Aot =R & it (Level 3) S 2




=7t =0 A &= 7| &R H| 11
=< gl 3z | E22H-a, EE2E-a 55 40ppb, Microcystin <10ppb AHA -
olM Microcystin (EAl: 14472t =22/ 44 & 2HEHE)
Microcystin  >10ppb,  <100ppb (@ 11: Z =X
W, SEIXA, YYX| o A HHY A1)
microcystin >100ppb, F=S&=&F scum @A
(" 2f: doxx ¢y, SHZFX, =7 LHXA
Al H 2f)
gotz=el | A&7 | Edx=R Mz | EEFAMEZST 50 cel/mL(HAZLE 8ls) NS TS
Jt2s=2 | = 50~ 14,000cell/mL(ZA| 2 =& A HZ HAEUZF)
14,000~42,000 cel/mL(24d =4)
>42,000 cel/mL(Z4d 2 StMH=4A)
H== | Microcystin Microcystin 0~0.8ppb AHA 7
=2 s JNER= FE==F 2 Microcystin & ZUE2 =R ¢
SMMEME
(2005)
=& | Microcystin Microcystin 1.0ppb WHO Z|&iE
OlEtz|ot |El=Zel | FEE=fF | F=Ex=F AM=Z%+ 5000cel/mL, Microcystin | Akl &
oM M= £ | 0.84ppb,
Microcystin
=& | Microcystin Microcystin 1.0ppb WHO Z|&iE
y= JEERBE=E XA 7
olM
=& | Microcystin Microcystin 1.0ppb WHO 7|&E
== g3 | JERS A A 7
o|M
== | Microcystin Microcystin 1.0ppb WHO 7 [&EE
L=9o] | H=E | Microcystin Microcystin 1.0ppb WHO 7 [&EE
E2E g2 | 7IE'S gxfF 2 M EE HN 5 TH ZUEE A 7
o|M
H== | Microcystin Microcystin 1.0ppb AHA 7
A QI =& | Microcystin Microcystin 1.0ppb PNFLEVES]
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&1l 2 Mol HE =7 X SAMAH Al

o

SHA L} ELEAES o] &3 2FFIAA
A1 PAC(Poly Aluminium Chloride, 17%) Fof 2l wz},
- Microacystis aeruginosa= PAC &% 12mg/LollA 98% ©]%Y
Z5AA a3

O SHEZXANZE 28T T wa,
- Microcystis aeruginosa= /8% 12~15mg/Loll A 99% o]/ 9]
Z5AA4 a3
O A PACS #HEAE Fo & ZAFATA Y H PCR
MHo 2 YEF =4 (Microcystin) 4 A 3}
- 2R A Q] PACE o3t A9HT Bz $HAQ] EogdAeES
2ol B3 AS EE2F{F FA(Microcystin)7F AAEHS £
gAeto] Z2RFFAE AASE A= Ued
STAAo| TE AT, FT007, hHA A5 EAREE)

R RE FOF X| & Al ZHmi ZIA2(0
Microcystin-LR(ug/L) = FOZBm/) % Al ZH(min) ZEAB(%)
21 1.2 5 73
500 0.2 4 99
500 0.5 10 50
<200 1.0 5 100
15 1.0-15 30 50
50 1.0-1.5 30 90
10 0.5-1.5 9 90-100
50-100 0.5-1.5 9 0-100
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0 cEATo ME xR AXY 54 AA 58

Microcystis aeruginosa(cells/mg)  2ZE FO0{E(mg/L) X| & Al ZH(min) UAE(%)
1.63x10° 37 5 36
2.05x10° 2.5 12 100
1x10* 0.8 10 60
1x10°? 1.3 10 65
1x10° 1.0-15 9 50-100
5x10° 1.0-15 9 30-75

%  "Cyanobacterial Toxins: Removal during Drinking Water Treatment, and

Human Risk Assessment; #11(2000, Bettina C. et al. Health Perspect)
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i1 5 || HSZ H 29 EETE a/HER ME=Ss
(TH : ppb, MI=Z/m)
Lz 2t
2| Crp Hets 7o iz ZAzsink= Ll =] rsesiald Hgstorg
Chl-a| E=F |Chl-a| =& |Chl-a| Y=%F |Chl-a| Y=&F |Chl-a| =& | Chl-a | Y=&F | Chl-a | Y=F | Chl-a | =&
1F%| 3.4 -l 6.9 -1 1.5 -l 2.0 -l 2.3 - 4.9 -l 37.0 -| 58.6 -
2R} 4.4 -l 2.2 -1 1.3 -l 2.2 -l 2.4 - 5.3 -l 16.0 -l 51.0
11 3FAH| 2.0 -l 2.3 -l 1.5 -| 3.6 -l 4.7 -l 115 -l 571 83| 99.1 97
4R | 4.6 -l 1.8 -1 1.3 -l 3.0 -| 8.6 -l 31.9 -l 77.4 -1 110.2 0
534t 1.9 -1 1.0 -l 0.8 -l 4.3 -| 13.8 - 30.3 -1 81.7 0] 108.7 0
1At 3.1 -1 2.0 -l 41 -l 2.8 -l 46.1 - 109.4 0] 44.0 101} 106.8 0
9 25Xt 2.7 -l 2.7 -1 1.5 -l 2.4 -l 27.3 -1 100.3 0] 46.4 0] 128.9 0
RESN] 1.9 -l 3.2 -l 241 -l 3.4 -l 21.7 -1 128.2 of 71.5 0 134.4 0
ESS] 2.7 -l 2.4 -l 341 -l 8.4 -1 34.9 -1 87.8 0] 144.9 0 80.4 0
1A} 4.1 300| 4.4 o 7.1 30| 14.2 0| 88.5 0} 108.1 0] 108.0 67 92.5 294
3 TR} 2.7 0] 2.9 0] 10.9 0| 28.2 0| 81.6 0} 132.3 0] 129.1 0o 119.1 28
3T | 8.0 -| 23.6 -| 20.5 -| 59.3 -| 81.6 Of 122.9 0 75.5 0] 61.4 0
43R | 36.6 0| 44.2 128| 10.5 0] 68.0 0| 54.7 O 48.3 0f 13.9 2350 13.8 144
1F%| 8.3 0| 18.5 136] 36.3 0| 37.9 74| 38.9 61 58.2 34 8.4 0 8.6 68
2R} 8.0 -1 19.1 -1 25.3 -1 31.9 -| 43.6 - 33.2 - 31.3 - 47.7 -
4| 3FA| 15.2 0| 17.7 20| 15.5 0| 47.2 0] 19.4 0| 23.7 0] 20.2 0| 25.3 0
451} 7.9 101| 25.0 288| 14.4 160| 28.6 296| 27.9 0] 28.1 322 15.2 109] 14.5 89
5% | 8.0 336| 34.5 383| 30.9 390) 52.8| 1203] 41.7| 2291] 56.4| 1485 51.8 146] 28.5 180
134 | 20.8 402| 17.5 311| 14.3 625f 18.2 946} 20.8| 1816] 34.6| 1766) 44.1 187] 55.8 644
5 2FRE | 27.2 106| 31.3 470( 31.5 53| 40.2 78| 26.8 314} 64.4 856 24.3 0| 16.9 52
3T | 20.3 711 8.9 0 11.2 46| 6.1 96| 8.7 22 8.2 288 6.4 361 25.5 56
4FR} 8.2 0] 3.3 44| 2.3 44| 2.0 42| 4.2 40 3.3 165 5.7 48 3.6 180
1FA | 11.5 511 4.4 56| 3.6 427 4.7 605| 11.0] 1928 8.9] 1190 10.8] 1051 19.9| 1273
6 2FRF | 22.9 0] 7.8 50| 13.2 245 6.6 84| 8.1 725 7.6 295 24.5 4400 20.7| 1985
3T 4.6 0| 7.9/ 1659| 8.7 607 8.1 2165| 13.0 652 8.5 1103] 58.6| 11308]) 17.9] 17672
45Fx | 19.5 123| 11.3 717 7.6 774 7.8 3810/ 6.3 1924 9] 15500 42.9| 6054 42| 29431
1FA | 8.1 738| 12.5| 1305| 10.2| 5146} 27.2| 10980} 14.1| 6603] 12.8/ 3885} 50.5] 18738} 59.9| 91840
2T} 4.7 228| 24.6 92| 13.6 308| 6.2 1072) 16.5] 1704f 20.1| 25000 14.3| 3664 16/ 8152
7| 3FAt 6.4 552| 5.5 185 8.5 676] 11.2 607 7.8 47| 14.7 277 16.4 343 14.6 636
4FRH| 12,7 553] 48| 1848] 39.1| 2008} 47.6] 3007) 20.4| 3031f 29.6/ 1867 22.3 960y 21.7| 1034
5FAF | 13.2 860§ 20.6/ 8561] 17.2| 9624] 23.2| 12557) 30.3| 8145 14.2] 3612 10.1) 4939] 13.7| 5603
134t | 10.9] 1994] 33| 69882 18.9| 38526 29.4 40650f 31.9] 50838 19.3] 9971] 80.8| 66586 6.3] 2626
8 2FAH ) 40.4] 1216) 31.9| 2528) 11.4| 17674| 8.6/ 5292| 6.4 104 13.2 3628 25| 48939 26.5| 2824
3FA| 4.5 488§ 31.7] 1000§ 30.9 200| 12.2] 1848| 6.3 648) 54.7 664 34.5 848 26/ 1904
4FR | 3.6 760| 12.5 504| 4.7| 1624) 27.2 880] 21.5 784 32.1| 1248} 11.6] 1672 7.4 512
=1) 2228-a5& [ X208 J1x(15 =) , [ =242 1205 =), T 20424 J1Z(100 =1
=) g4x2 NEs [ =208 JI12(500 =) , (] =242 JI1F(5,000 =), 0 =204 J1=(10° =)
=3) [ =222 2z o, [ o 2202 23 012y [ 28229 2202 22 SAl g
Z4) 2T RA A QS HEABHESE SAME LY ZACHOME 22 S) 014 2 Al 24
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