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HPLC Determination of Microcystin in Taihu Lake
|
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Abstract: The potent toxin microcystin was frequently released during cyanobacterial blooms in
eutrophic waters and made a risk to human health and environment. An efficient and accurate
determination method is needed. This manuscript mainly focuses on the determination of Trace
Level Microcystions in Water using Solid-phase Extraction and High Performance Liquid
Chromatography, and optimizes part of the experiment steps. The detection limite for MC in
water system is 0.1 mg/L. This method described here has preferable value in practical
application proved by analysis with natural water.
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1) MC #r %R 5 MC-LC #1 MC-RR, % + A-
lexis A A= & =M M (TFA 4474 B B (6
WA 2 (B BaiK.

-2) HP1100 7 % % A8 £, 3#% X (HPLC) : % 5 &
#12%; SB-C;4 (4. 6 mm X 150 mm,ZORBAX 5 pm)
ST EEE (Agilent) s

3) Cys B # Z BN (Supelco Envi218, A&
6 mL,3& 3 500 mg);0.45 pm M1 0. 22 ym B E &
SR FLIR R,
1.2 aiMsHie

AN ZEK(ERRES B 0.05%=RZ
M)A #.0.8~1.0 mL/min; #HER 10 L,
IR ERMA RN 30 C,
1.3 BEM

KB EBR B KRR RE, T KA
e 0 CRBETRE HARRE 8 h ATHE
B FIRESELESRE,
1.4 C.EHEREMEL

A1 10 mL ¥ B B WA 3 K Wb Bk R IAE . 4 51
#BY% 10,5,2 min; AR5 A 30 mL @iK4 3 KB BE
10,5,2 min, PEFEBRHE W THREREFEFEETH
EHABE. KTHH . RESH.
L5 BRWE

B—E R, THRAMERPL0.45 pm
BAEBERESE, SAREREELTER Cs Bl
HERESHEE B KL 5~10 mL/min &
BRERSEHEEREHSTEREESE. B4
K 10 mL, kB4 8 10% B B¥ 10 mL, RS K
20% PR 5 mL hEEETF AR ST
B 2 min, &5 A 10 mL FBR 43 100 % F B gk
BER FREERET REYWA ImL 4iIKER.
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Fig.1 Scanning profiles of absorbance of MC-RR/ LR
in the ultraviolet range from 200 to 300 nm
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2.2 FEhiamgERE

F kLS Wi HPLC 4B, £ 3 B 8-
BMEZ R RZE-K (SR MAY pH F1
WhHDE), BB AP EL Z Bk R by Tk
WERR, AR EBARNPRAES LG
o EECEENNSERR BHRAEE. 6
S HE. THALNEE. EAEHRESE
0.05%=RMZBMBLiK, 5ZHELERFS
M, EXEGZHEREBELASH N 75 25,70 ¢ -
30.65 ¢ 35.60 : 40 % {4 F, %% HPLC X % #
ENABHER. TBREHVOK : V(ZF) =65
35 B, pEfi 8 ¥ MC-RR #1 MC-LR ZE @ #A F R
BTEBRNABHRMER. HPLC B E L ¥
MEB BT, 4% WA B, MC-RR 1 {R B & ]
(RT)ZE 4.5 min £ 4 ,MC-LR B1% &8 i} Rl ZE 10. 5
min Z£4H (WA 2), EFAMHER S BRREF.

2.3 SMHEESRRMR

¥ MC-LR #1 MC-RR #7 ¥ S Z & B H
& 0.2540.5,1.0,5.0,10.0,15. 0.25. 0 mg/L — &
B AR R & % B MC-LR #1 MC-RR t7 HE 75 ¥ »
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B 10 pL 4,2 HPLC FRESS, B T H
WR(X,mAU" ) 5 R EHKE (Y, mg/L ) ZEH—
TARERP R :REEE vy x=0.033 524+0.052
1(R*=0.999 3) (& 3), y,, =0.031 3z+0.132 2
(R*=0.998 6) (A 3)., 7£ 0~25 mg/L WHWN, &
SRR EER T MC-LR #1 MC-RR R 2%
5RMMGERZEMNEERR, MBS RERT
RAWERS. EHFER 10 L HKHTF.0.1 mg/
LGS ER A TERAR SN AT, fF
B (s/m) R 3 BRET XK HIRAS 1 ng.
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Fig.2 HPLC chromatograms of standard sample (MC-
LR and MC-RR) and water sample ( MC-l:.R and

30
y=0.0335x+0.0521
5 Bt ®-09993
g 201
® 15]
¥
w10}
-
st
0 1 1 I J
0 200 400 600 800
AR
(a)
30
y=0.0313x+0.1322
25| R=0.9986

JR B ¥R BE/(mg/L)
s

200600 800
xR
(b)
M 3 Microcystin-LR 14 5 8
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2.4 BEROENRS

HEFFRI 0.500 g TH¥M L3RR &L
.1 A 50 mL giK,BEHRY 30 min;2) MA
50 mL B SH M. BEABWH 2 h, 3) MA
50 mL (A8 75 % P M, B BEHE 2 h, RFER
BERRBKFERRLEL
. HBRIAR,3 MEBRTARTUERRRE
BEJE I FGEHFARE MABFSHEL B
FEEMBERRE;: FEIFABRLK 5% H
MOERERHEFMSER BEE FE 2 XA
BRIR SN ZBER  EEHEENRRE, HRE
. MEFZTRFHBRAGEIB %N ZBRRBRR
BASE(E 4 RZHRERFEEWN HPLC BiFED.

MC-RR)
%1 FRAARAIHRNE
Tab.1 The extraction of microcystin-RR and LR extracted with different methods
MC-RR(ug/g dry cells) MC-LR(ug/g dry cells)
REFR

1 2 3 F 1 2 3 F

K+BERRE 661. 3 465.9 653. 3 593.5 456. 3 368.9 409. 3 411.5
KPS| SKZ® 780.8 745, 2 669. 6 731.9 523.6 459, 3 499.5 494.1
BB 75V PR 776.5 763.9 698.3 746, 2 546. 6 433.9 503. 6 494, 7




100 £ &

5 £ % B X ¥ #

¥ 28 %

2.5 WaRa

¥ MC IR MR AL R B E M MC k#,
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Fig.4 HPLC chromatograms of MC-LR and MC-RR by

acetic breaking method
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Tab,2 Concentration of microcystins(MCs) in rinse solution

il MC-RR B E/ MCLR ERKE/

0 2 4

EBRSB/ % (ug/L) (ug/L)
10 - 4 —
25 25 -
50 152 96
75 335 222
90 338 235

R TR B SCAR 001 R O B8 o K O R B Y
FRKBERERSBAERRZH, HEE MK RL
% B 8 A9 SPE /MEMR B HEBE R R B 9 3. Bk
3 Al AR 10 AR M 80 2020 8 B BEK 78
BB, A SH U LR ER. TKE
BIEFRBEBRSR .
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