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Abstract: The high performance liquid chromatography (HPLC) was used to monitor three isomers(~LR, ~YR, -RR) of microcystins(MCs)
within one year in five sampling cites in a reservoir in the northern part of China. The rule of the three isomers changed with time and their
relationship were explored. The results were shown as follows: the concentrations of three isomers were 0.941+1.338.,0.365+0.647 and 2.893+
5. 387 pg L7, respectively. The first detectable time of three isomers in the reservoir was different. The MC-LR could be detected on late
April, but MC-YR and MC-RR was detected until the middle ten days of May. Annual varying regulations of three isomers had many obvious
differences and there were obvious fluctuations within one year. Before the middle ten days of August, three isomers contents order was: MC—
LR> MC-RR>MC-YR and then the order changed: MC-RR> MC-LR>MC-YR. Their peak contents appeared at different time. The peak
contents of MC-YR and MC-LR occurred from August to September, but MC-RR occurred from October to November. The mean proportions
of three isomers in total MCs were 32. 4%, 8. 7% and 58. 9%, respectively. So, the MC-LR and MC-RR were the main toxins of MCs, but
their proportions to the total concentration of MCs were not fixed and the ratio of MC-LR to MC-RR descended from May to December. The
ratio was affected by the rate between nitrogen and phosphate(N/P) and correlated well with N/P.
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Figure 1 Structure of three microcystin isomers

WA TR FAHEMS, 1996 4F, 7EEPE B AE T — /™
HIEFHERP,IESL T MCs atkrhEmEE, Hf
60 AFET1,

HAT, KA RS RIS E R — 2Bkt
O ERIRE e AT H 3532 BT SETE , B 8 W
B RTEK AP ST TS, JEBUS T —E M
WFFTRLR , (B RATSRAFAE — R JE 22 Atb - 3 S L st
o] b, FEE PR SRR R B, RRE2TH
J2 B B B A K M R AR AR A AR5 3 43 WL
AR A, (HR LIRSS R A B A 0,
TR R AR AR R H e R, [
JHAIC R MBERET R SRR 60 27, T
HHESHOFEHBMNZER IR MBERTE 3
FSFMARMEES R R EX R A EER X,

DR i, A S DA b b X 5K B N B FE ST 4, SiF K
JE 5 AN RFESOK IR BB R 3 A F A (LR,
YR.RR) & & HT HH 1 a B9EFSMIN , B 5E 3 Fh 5
LN R U S8 -

1 #REFZE

1.1 JKEEEAYFIE

IKEEAT FAHEALHLIX, EZ 1.4x10° m?, 347K THI TH]
F13 km?, EI7KIR 5.7 m, ITELAENE L RABFAT A
KEREFIRAWNE, FREEZFERARLR, K
KA BSRA H 255, 52 T K R R FZK IR T
B8 HAT, KK R 2 “EERNd K BB, K ER
V~V2&,
1.2 RESAMmIE

MR HE FE TR M T | 7K YRGB, TR IR R HE E 4y
i, BB IR B F B A AR S, 2E /K Y DY
JEA BOK O 1 ANSRARAS, B : 1 SRS (R
IKE) .2 SRS (TR KD )3 5 RAS(F
MAFET ) 4 B REE (RIARE D) A5 B RS

OKFERL),
1.3 H@mEE

2005 4F 1 A Z 12 A, 76K%E 5 MRESFAE
WL I RAERS , FEES /K TH 0.5.3 F1 6 m &b BIHUKEE
2L, EFERFURA . BHRE 1~2 1K, FFRIEKEHR
SICERE, T T IS REE
14 S ENEFZE

BUKEE 1~5 L, 2 GF/C JEH(0.45 pm)idJ8)5 , I8
WT 4 CTH#ERAEFESE, SBE45H 10 mL H
fiE Millipore il 457K 20 mL #5% [ 46 25 BUAE SPE
(Agilent AccuBonD II ODS Cy5,500 mg -6 mL)2 3 , 43
AP UEWLL 5 mL-min™ Jiid £33 15 L ALY SPE /)N
¥, 5 B2 B F SPE #+, Jefa F 10% F B
10 mL, Millipore fl£li74t7K 20 mL w5t SPE #F 2 i , i
HE ., 55, 80%H % 5 mL ph¥k SPE 4%, Bruk 4
WU SR K-D i, A 40 CIEIRK B+, I F 4l
HRSREWRFE AR 0.8 mL, BRJFHFBERZR 1
mL, B4E HPLC 7347 o

MCs AR F € [ 24848 /A 7] Agilent HPLC1100
OB TS, B2 4241 AT WA 2 o A 251 «
NOVA-PAK Cjs 34, K 239 nm, 38 40 C, 3#
FER 10 pL, FE 1 mL-min™, i shAH A B B K (B R
ZEupdh pH3)=1:1({&FIL )

MCs(RR.YR.LR)Fr#E 5 B B A Sk K54t
TE-20 CERURREE

2 HREWE

2.1 JKEEBREETE

AR, K ETER KT B A RIE KL,
IKEE BRI A R R K AR K SR 4 B 2 1R
ARNCE IR AR S AN iy E NGy =Y e
BUNTRBEERE , WA, B R, SRR KT
R R R/ INARR BRI TR -



154 PEEE% IKEMERERR 3 F MR I R T 201041 A
2.2 MCs B9IE 18,
B 2 J& MCs FRyfEfe i A0 A 7K ZE 7K A Fh 3R B AR 4 15} ixg:ﬁf:

MCs ) HPLC St i &l . B9 @7~ MCs FRyfEfe i
#£ HPLC 43#7 i W 58 J5 US> 5 MC-RR . MC-YR
MC-LR , HAR &3 i) 43 531 4 7.984.9.795 . 14.844 min,
MOKFE 2B 41 ) MC-RR . MC-YR .MC-LR {4
B B ] 43 ) K 8.132.9.805.14.878 min, SHRAERE S
FIR B B AR — B, [RIRTHE MCs AR iERE S AT MK
FE R BUR 219 MCs 7E 200~300 nm #4177 F K %
SR, R BT 239 nm B BRI
VeI H IR B TS TR AR AL, BRI AT AR A
TK B KA AR IR SR f & Wi MCs, HARYEOR B7
B (B0 A KA P Y 3 R SR A, SR MR B &

mAUF -
. PR
i Ch2 (239 nm) MC-RR
06+ | MC-YR MC-LR
4 f f
: | | |
02} | — "
i i | i
(= %ngdwjz ﬂvhwm f&
-02 S .
~04
0 5 10 15
mAU
40F TKEE
Ch2 (239 nm)
0r | MC-RR
Ll
A |
20 5;.,11 (H MC-LR
- H‘
0F | Mg || Me-vR \
. N J $1 f ;l\‘ 4
/ T e | \\ J "‘\/ Py
= T
0 5 10 15

t/min
B 2 HPLD 4 ik
Figure 2 The chromatogram of MCs in HPLC analysis
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Figure 3 Annual variety of three isomers in a reservoir
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Figure 4 Time variety of proportion of three isomers in total MCs
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Figure 5 Relationship between ratio of LR to RR and rate of

nitrogen nitrogen and phosphate
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