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MCYST-RRIR Z, MCYST-YRE it S H, R WL EM T Z R ELETZ:
EHA7R AR A % RBEFR AR P46, TT%RN RS &, RE ST RELER, K

i RS R ERREERNARI97.13%,

FEE TALaTHREL B, IR RS s H
ESRHE, KRk R EEFF I RIFRN
B, PR SR AOK RG] R R R R
[11, EEA KA RERSRERAY S
BN ARNER,

RS FEMicocystins (MCYST) JREHESE/KAE, 1
Bl EAES (Anabaena) . 52243 (Aphanizomenion) .
MfEREE (Clindrospermopsis) « B #E
(Gloeotrichia) #175%#3% (Nodularia) , AFE AR
& (Microcystis) . Bi % (Oscillatoria) HI#EL£ R

(Lyngbya) ERAFEN—FITSEE, ENE
BRI I NEQRBH ARG INGIER, BT
HMERSE, ZFREANEE, 2RAFEN
A%, AN S HIES. = H, R R, pEE,
CERGHES SRR, BEC [24]. &EFT
L A iEay s B e A s E MR R EE
RRTEK R, HR B MM BETRES R (MCYST)
BRSO EEFMERERNE B
[5], HERRE, KEF-ERERESE,BA
RS, SRR E AR (6101,

THEEE/ SRRSO PRERSE FR

B1959%BishopBRABHESER, TH
HiaXiRE AR, XE, BE. RAFI EDE. IE
A BFEZFHESTERESRE T HG. KED
BHKENR, H9 B SRk, REN
AR B R Rt E LR, SR TS IR AROK
FRESMHEATEENELRLMETE, §FKE
T—84 B, MR R ER0 %R S,
EMNMARTRENAR B8 Ehoemmm™
ERS R, KL BRI SO T B
EESE2.

B, BERESLRI(EFRRMTER
735D (GB/T 5750.8-2006) HhIE FHSMAIE
A RE T SR PP RS T R P Ak B iRk
FPiYEEEEE (MCYST-LR, RR) ; ERXAE LS
Wit BB EBNIRECKPRERSSENNE)
(GB/T 20466-2006) HPHIE B MGHE B AR
SHE] IE IS MITE R R 2K 8B K . ATk Bt

Fokh M EEREEE (MCYST-LR.RR. YR) B2 E
PTG T 7 A B E — BRI, FI0: —iRE D
g L B REER R E —E PR, RaniE
B R A TG R . BRI AR TE IR
MCYSTiFEPiFEAEE FHREAVERA, RPN T
; SoMNRE BAMEHERMCYST— Rt &
R AR KRS AR BT 45 b, BEREIL
—FhR e, RERK P EER SRR,
EERARRERALEL ERREERE TR
PRENHEESFEENE HREUPLC/MS/MSET
LASEIAEI Srp =i R SRR S B,
MCYSTH a8 B 3R SR A I (B FRREA T 240
N R R, AR B T, BT
RRPFE R, MRS FRVEIER, H RS
FEFARRETE RIS BHMREERH
NBE DT ERHEITRIE ST T R R
SRBTERIEERER.

O -1 NERTERMGF

Z[EWaters ARIACQUITY UPLCE R BITHEE (L. EE Waters A F] Xevo-TQDEBEX =8
LAY REFRBATIAT2802 BehEAEREELY. =EARABITURBO VAPIISohARYE
1%, EEMillipore A 5] SynergyiB4ik e,

E2IBEACQUITY BEH C18(1.7um, 2.1mm x 50mm) o
Y A QI%EREK;B ZAE, HBA0°C, TR0 4mL/min; #AFE10uL,

EFRABEEE TR (ESH), KRS & BT TIHEEC (MRM) , B EREQSKY, B FRRE
150°C, FEFHUVRES00"C, &I R R E S, S5 498001/ Hrf120LHr;

Bt @S R E S, SREN0.15mL/min, BT &1EE CombinetE x5 | A= BT ik,
FF Targetlynx 2 ff Intelstart hEE B EhE R F B FAL L RFLRE. AEER TS,

7
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AL

N
o
=
=
=
:|

©-2 KEEFIRATE
RIFHIH T R E S ERAETRAE,

sl

& SF () &5 4

E CRn @i _ EEmEEA

EREg CH,CO0H ikt WEREEFRHERLE
MCYST-LR CaHulOy TR Tl B (RIPFIBR S TR
MCYST-RR CoHnhi0s FRE TSRS AR
MCYSTYR CahNuOu tmtkit Lol PP R PR AT
[EHEREED v SolEx €18 = £[E|DIONEX
[EAREEALE HLB = Z[EWaters

@ -3 HRE

SENFEA500 B FHERMS IS AR AR E R YRR T e K 50mL, £0. 45pm ST iE, g
SolEx-C18/VE TSR, SolEx-C18/ Vi FRRTHGR E R 10m LERES. 10mLEEsGES, BL10mL/minBTimE £
#, LHERIGA 10% BB ERHE, BSM15min. A 10m | RE AR SR, MARRTE Bl RN P L
ACCHRHFTAMELT, APEERESELmL, #HFUPLCMS/MSHEN,

@ -4 fEdhzkiasl

BCSSRAEH05, 1. 5. 10, 50. 100, 300ug/LBIMCYST-LR, RR, YREFEASREMA, AEMEEN/B
EXREEE-BRRIEEVE, L5 e ER-REL,

@ -5 SEhRREAIIE

FiF Qi E NRAMRITEACRAK ALBIFRE R, S 7KK A BT Z R E R T Z AT,
SFERERTIN, FHRIEIMT AT B ERMCYST-LR, RR, YREVE B,

O #R5itie

@ -1 EREMER

@ -1-1 HREMEEFEE

EREEER VR AR ROGERE B E. U AR RIS ERN T ERAE. AR
REENART AT R T 7 (k.

@ -1-1-1 EEERU iR

FRIBSCRR AL 13], HLBHAIC 18 A E M S MR Bk PR B R S 3, A0 0% E SolEx-C187]
HLB (6mg,500mL) ££10mLEEE., 10mLAiAGE, S BITEFRE/ R NEIZFERIMCYSTIRES R, £
AL S A 10% BRI, BSR15min. A L0mIBES SRR, ERTE BahRag (YR Ll40°CE
HFRMEILT, AREARESE 1ML EHESHT, £ R BT, M vt B IAT[E W EE Sol Fx-C184)y
HESTHLB/VEE, Bl 2575 7% 5 SoLEx-C18E BB Vi,

%
T EIE/ BRI E NP RS R %ﬁ\[
flh-_‘-‘ \\

@ -1-1-2 % EBRenaE
LA Sol Ex-CL8BHRZEELH (A1 LA A 10mL. £k 10mLiE (ke AT LA LOmL/min BT

SEHBF AU #TRIORE, H5THE, A10mL 5%, 10%. 15%, 20%. 25%. 30%, 40%, 50% FEEk |
ERIERM AR R MR T, M= AT R 10mL 100%PEARNESSE, B |

FRRRAEES 1mL, #HEUPLC-MS/MSH, IS NIATEIESEH R = (SR8 A9 4518, SLObZeRmfE
HFERSESRSHMERERIGTK, MIEKTRP PR SR)\TF 10% BRAE s EEU R 2
R, BIEREEE R 10%M =5 E ZRIEEREE SR EILEE, ALl AR A 10%k B
SRBR AL : SoLEx-C18 E#EZEEN A EFRTLAREE 10mL. 47k 10mLiE K. BARKEELL10mL/min B9
s EARE R T E ARG, FIESREES, A 10mL10%E BEIGE R ERM I Shasae
T, B BIA10MLT0%, 80%., 90%. l00%MEERMMERSE, M=ATITHW. HibiR
AREEBIML, #HEUPLC-MS/MSHT, FEAAREIMERH R = AR IRHTI9(E, SRIRERN A+
A S EUEHIEESE IR R, PO AR AR A .,

HIRAFR2FT

E R R R SRR AR MCYST RIS 5200

it (FRRS) MC-LREIHEE MC-RREIE MC-YREI %
Eluent (35) Recovery(%) Recovery(%) Recovery(%o)

5 913 95.4 93.1

10 90.8 953 93.0

15 89.5 94.1 915

20 BB.4 93.4 90.2

25 86.3 915 888

30 878 90.4 854

40 86.0 887 84.4

50 Ii 848 I 87.1 Il 832
Ftiseitk (ARR) MC-LREI = MC-RRIE|MHE MCYREM
Eluent (%) Recovery(%) Recovery(%) Recovery(9%)

70 873 923 913

80 88.2 929 90.8

90 89.1 94.0 925

100 I 905 8 95.1 Il 933

@ -1-1-3 biEmEIEE

ERETURIERES, 10ml/minXith, L5 R RIAFFFTIR T B IR S TRTER, AT S RE,
SEBR BRI 10ml/min.
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N
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@ -1-2 THEREES AL
BaiEREAT O HEREZE B R TRA- A SR TRA-KA R, PR B R R k. 6
FZAEE I B R A, BEEL L SR hh S AT A 5 1 B B M IR, A% 1 PR 0.1% BB
FEMERTI RN RS EN S,
4331 B FRES 1 0.1% B EA K LL 1139 20:80. 30:70. 40:60. 50:50. 60:40. 70:30. 80:20 T A48 L5
0.4mL/minSBEDE SRS E, SRR FEE D PR GHET B TS 1 R ], B
B, M EREELL (IS BT T B e 3 A R = FhiR a2 oy O N, SEOR IR AR F FRER:0. 1% FREsK.
=40:60.

T = MS/MSH B F R it 2 5%

it fREgeyE | SETF FEF HFLEE | WiEEE
(min) (mfz) (m/z) eV} (eV)
MCYST-LR 2.19 9955 1271 | 13850 82 k7]
MCYST-RR 2.52 5199 1030 | 1350 52 74
MCYSTYR 281 10452 | 1350° | 2130 a5 70
HepahEBET
@ -2 A#iEeE

EERIARE 0.5, 1. 5. 10, 50. 100. 300ug/LEIMCYST-LR, RR, YRAREMERZABHHES R, IR
TE B B T A R R AN A RR A A TR Y3, 7E0.5-300ug/LEEA=FMCYSTI AT RIFLEE
(R2> 0.999) , =FhiMEERBREMCYST-LR, MCYST-RR, MCYST-YRRUK:GFR (IERFIRILER)S5IH
0.015pg/L . 0.05pg/L. 0.1ug/L;EEMR (10f35REER) 45150.05ug/L . 0.17ug/L . 0.33ug/L.
FES HKEFRERNNS.0, 10.0pg/L = MRS Z R SRS, g A i TEIIAT. &1 FI
REEFNWECR, HEFMNEREURNELERMEITNE REERTE. ZHRERERAER
YF[EIEE, 1£92.8%~-96.3% 28], TIELRIMEMMTERELYVF5%, HENERETNREENRS
RESHHER.

@ -3 EEFERTE

201743 R 201 74R 10 A BRIA), FERAR S S M s/ FO.SmBYIKEE, 3 FRER AR I S TIREA,
BRI SPIRIMEMCYST- LRI REH, MCYST-RRLZ, MCYSTYRE R migkia i g Es
B  FRAE R AGRK L 43g /L ALERFFIE X 2.51 g /L =k EEA L. TTug/L, SUIRIME1FTR.

N mEen R AR ERSE %‘/‘4:

P~k

7

LB

o

BRELHMBERSITRE
@ -4 FRTERRMEMLE
BT R T(14], £V R R EREME TZARMCYSTRI EBRE, il B ATER %
FLREEAMRFS FATTEL, MCYST & BRI RINFAFTR, A SRR REINEE, K hiESRS
FHNEERETEIEMNENREE; SRR MEAIMEE S5 46.77%F197.13%, FHIME
REMIEMIREEDF 153.23%M2.87%, FEMET ZralmHm EMokFRrRERSE.

FO AT ZSREMNET ZWRFEMDBYENWLE

mE WHlabE RENE
s 1 2 3 4 5 [
[T 173 179 174 176 175 170
A g/l 093 085 092 0.08 0.04 0,03
o= A 4624 46.93 4713 95.45 97.71 9824
EREFI/% 4677 9713
FREIE /% 53.76 53.07 5287 455 | 229 176
FREETL)/% 53.23 287

O AR B EHERE- BE R el RER AT RSO ERERSREE, BAERE0
| iR, REUES. SEARE E LR Fia.

@ AR EETRE, BEERS 2K R TEEENERSFISR, HPMCOYST-LRIG R
FERER, MCYST-RRIRZ , MCYSTYRESEAF st s Y, 1512 8 3 (A &R sk i R MCYST YR EE S
EWHOMERMET 1.0pg/L[15] 8908, EXS A GRERORR R, B1Z T B,

O EIRRAMFELETZREN T ZESMAME T A PR RERESE, PR R Es
MRS 518 46.77%F197.13%,
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LT Rk & 4T i

il SR 2003 0 Sl

MIRSLEI R SR ok i

SIIHKTIERTERAS

BT - REmhnE

EH, F(EEENES RIS TRT2018 FE
SEHTHKELRESZTNIER)P, 2T
REHKTHRRIFIT.

HAREXFZBTRAP, EEF, ERIK
Z. KERNANZET, RILETREHETE
(BN AR AR MRS 18/ A kg hEek
5. RAHEER K ERSus TR, A TR ARR
SRIGTESENE, MiFHARMER T R
KRR AR R S,

2017 §R, SIE K RELERSTE
EERBTHBABIET, SERM "SR E "R
KT, B, Bk REMNESEETIEE
Z30.

SITETTKRSER

KR EEAE, RITETEEGER L,
HIE T ERFAR A PR R TS m K
7R B M PR S T = LA, SRR
B(EFIRAARENE) (GB 5T49—2006), XR
LSk kT B T AT, AT
FEEKEEA. FEM.E ST EHEFF 106
PE, SR EEEL00%, SMsHIFER
k.

AT REMRT, BHRTT LT Ed
KE2EFTIFNSKRAEE, (FARHHKER,
ARFTETRS BT AR R 2SR, BR
REEFHE, AERIEHZ 2P SRAAARF
1. Bk BAEAAR S

ERREEEFRINIREFZ

TN - R TR

20185 12H5BET7H, SGSIBITRAERAR
SHRABEREREHAT T 1S027001:201315 2
LLERFRFELESEE, NHRAERELER
ERIF AR SERIEREINERERE
BEEN BERENKNERFEREH#HTHZ,

SGSEFUH AT AR R AT AL IR
B BED RMELE M SEL THEL. B
E5E. EF RS, BFHRAARS HEIREES
BT T MR SR RE, ERET, BilE
fTIS02T001 BRI R B AL FRIERE, (FFR
HRIEERIVERR, BIEE RS, RIFTIXN

HBREEY, HERRSN EERRILENTKRS
W ARISO2T001E R R B BERFEE
B

i
33

RITEGTK SRR “BERA
B=BANFRNFE=HITHEE 5FR

AR - ATTEEL

2019411, RITEFTKEFRR BERESE
=RANBERNBRTSESREL,

BH018F9FEEEAFE "ANHREE
S{ELBEAITEFRN" LK, 2B Rthmi £
AR, EEH T 2R . B
ik EERERMSFEZ I NE, BIRERRE. X
Bl AR AR A0 B HRERITERE AL
KEHEN, MAFHNSESETTE.E
TERASRES T BERMTESITSD, BEQT
M ES (=B RSE, 27 & THENE
52/ ek Bk S TRATS8 = HI PR AT, FRIR
EE,

RITETKSERK=A=

T AEE LRI D, #—5 B
259, IBRFRF ANHEREF KT, RORIEA
NAFEERTHEARNEEKTELmEHEER
WEEEA.

B—h

"BERIKSN BEARTEIRES

BT pEmhnE

3B, K=@=#—h (fiIa 154, Zf
&, BiEH KkihED “REKSABEAE, &
3001ESRIER, EMBRRMERITH, RE,
SITETRSE =B PRIk, H3IE SHEN(E

o e =0 [ s 7
" & "'.l;\..'.-l,_i._.:, 4 n > ‘J_h,\; s
N K
SIREMRFLE, BIEFNIER(ERNBIEEN)
RREER, BUTRIETKSTRME. B
ENRFERE.
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KEFHEFEI00%
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28



29

v 85 UL STWS |

* EFEiRm AN, REK BN E
ATRIREIE, 5T &R

* TS MTRNMEFL. ZRILSHER, &
A SFRR A AR

s AWl

¢ SHEREL EF14%, BIAEFEL EF45%,
F=AAP AR ERELIEE G EN
eSS

o SRIFENEE RETEEH04.14% EFHETI37%

BRI EEH
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o FFEHSME 2RSS TIEMRAENAS
WA, BT EERAE RN NS Z 805
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o BFAIEKEE T, HERERTH
o MARKEENE, D RERE
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MEETER

* ARB5TQMINE LT ER, BIRTE
LiERB5E100%, FANERA= AR
Lo
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HRHRED

e NETEE018FEMIEREEEGRRET
ik (EZFER)

o BN 16TMHEFN
o MRBERSREEUNNEEEITYZEF
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ERFRARSHE

2018FEERTLEFTIKS RFER FE

ey
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o A LEREREIGEERE, 251
N5

o AR THRERT RENEE AR
{EL” ISR, SEIT AR EIE. BT
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R-EEE
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1), R ENTN TEAERIA100%
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1EB) T 8000 70BN F %, B4RBIF T
BT leFiremzl, BRE
FFER A,

W VBT

BT - REENAE

3ASH, R¥ERLSH, PHRIREER
. 2IARE. RIIRAMER T KT ZHAT
REIEE LEITT2019HHAE IS FEERE
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A UREEMET F Hh—{IFF B2 F 2018 FITFI 5=k
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FMAR - FPEREEE
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ERIE L SRS E .
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EZEE, BRI AR X T ]ENEF
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" H EHOVERER. AR RS HMALEER
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HREREEFIRT D AR A NFE R = KRR,
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K666, RHEK S B EIASTR, & PO S 28950%, Pk S EisA

BIEiL.

2019 F =l ik (S EIEF, S 5 FTQMEIIIFELRN, lEESH
EEMHNEIS— IR TR BB TIENEETE, MEAREEMEILHIL

HORERA

A
m 5)

EEmBAT

WETS

0rra~ Gaous jr e

gﬁﬂ' AEW “FRdEK
{Z9: / RITIFReVREHERERE I RE

3H28H, 2019F TQMEEhR(EEES N B M B—— T{FPRiEHEEE
M —HRESR AT, TIEEEELEH D A TR ANmEHE "Fotilk 5%
EFHENRE,
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