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EHBETESHELBRMBENXR.
1 #EFHE

1.1 ERERESBEMAE FEMBEE(Microcystis aeruginosa Kiitz, ) IR B PEER (M.
viridis (A.Br.)Lemm. ) REBBREZHERHEN, 2584k, RERATEEFR. £
BESRIT: RE—/MEKEFER 3-4 MHHEHNEIF A £, ERAET, AAEHH
EMEREMBREBNAEBEE KRR SFH IR NME), REES
BB, REFHR, 23-4 K, HERHF T RE N AEFEK, HEHEHKEE
MAREBISEFENRE S, AEEILRXEETHRERA S, £6.20C, 2331
2 A, LEREFAREEFRFRER. 2BRAREFOAE YR —FME IHAE
HETERE

1.2 ERMEs L3, g MADEZRI RSB ERE, HEFEREE
HLU T E FE WA : Ca(NOy), — 4H,0, 50mg; KNO;, 100mg; NaNO;, 50mg; Na;SO,
40mg; MgCl,.6H,0, 50mg; B-Sodium glycerophosphate, 100mg; Na,EDTA, 5mg; FeCl,
-6H,0, 0.5mg; MnCl, ~4H,0, 5mg; ZnCl;, 0.5mg; C0C12—6H20,‘ 5mg; Na,MoO, —
2H,0, 0.8mg; H3BO3;, 20mg; Bicine, 500mg; pH IAZE 8.6. JEIE ¥ HIRHAT, LR
Bt 9 B F3+ (OSL-100 &, Biospherical Instruments Inc. ) %5 4 80pmol m™2s™!, 3%
FRIBEE 25C .

1.3 &RME EIE S EE E (ODson) AR RERA ALK . B TREER
MIERRETREBEES, BRENEHTLEFE LHE 5s, FRASBOVRAN M, U
B FAEH 4.

1.4 HEESLHEMT HEBEIEYHEIP(PEA, Hansatech®, U.K. )M EM
FETN . WMERICRIBAIRE 50% (1500umol. m™2.s71), BEE N AT B AR4>F 15min,
DA Ss, M@ W EER T HAT. AR (Fv) SRKAKIE(Fm) M L E Fv/Fm &7
& BREE R . '

1.5 BRERFAOMUE HOWRSMBBEHEERY, B, REEEZRENT TR
FREGET20CHRESH HKEY 200mg LREZRHETHROER, BT 5% BERE
R, AW 3h, 323X 30min, #5.0>(4000rpm, 15m), FIIEWLL 100% PR, BH K,
fiig LM ERESIRBAEBMSB T TR, FEDFL 5% BREFE, ARy ELITECLH
it # Sep-Pak C18 xL¥#E/ME(10ml 100% FEE, 50ml WHEK), T /PEHBZ 20% HEF
%, LA 90 % H BRI . EBI IR 48 TR G, BIRYWIE T 20% FEE, B4 /0 AT & RAHE R
WAR TS (B LC-10A) BT B E R0 FIRAZEIE R (NMR) A& 2 F AR
ERETEGREGETEREWMRT.

2 HBR

2.1 AERBENFEMBREHERNTE
EBEFRRET, FHEHUBRNREHBMOERGRIT NN E KK AT,
SR, RE MM TN NE 1 LB S, EEENERER  MBREYER L, REH
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PEHAF KR 0.63 F1 0. 59 CHEREME), TMAGBHMBEES AN 0.61 7 0.35, FEIEFHAHM
W BT ODysonm 0.2 B, A K ATEEZ A9 RBE AR AT 100umol m™2s7 !, BidiX —
SEHGREE, A A KB B2 BN
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1 FAERREENFOMBERIMEKES
Fig.1 Growth curve of M. aeruginosa(-@-) and M. viridis(-0J-).

2.2 REMPERFS E MR R 2 BT
FENTHMEERARERRERBE THRERICHME Fv/Fm 7484, HHE
# AL Y LA ()8 K MR B 32 S SR O BRGR B RR B, LU/, B4R 32 06 R e R
ERE EECREENTR TUEE HEEXNALERN TR EREEXT
100pmol m™2s™'RA b, M BERE M R EM Y FHESHIEDN 37.2%, FOHBE S
WA 51.8%, HILFREA, 7E 100umol m™2s™ VY638 LA Py, 4545 15 8 9 LY 4 4 o o xd

H SR 32 J15R . PI A A KIS HEERA TR th30HF B MR R PO LER IS R
®1 ARUERORCRINETRAE THEREI L M0 EIL '

Tab.1 Ratio of Fv to Fm in two Microcystis under different light intensity

6] M. aeruginosa M. viridis
PFR(pE m™%71) Fv/Fm Percentage Fv/Fm Percentage
35 0.323 100 0.485 100
60 0.176 54.5 0.399 82.3
100 0.120 37.2 0.251 51.8
180 0.079 24.5 0.081 16.7
280 0.033 10.2 0.032 6.6
480 / 0 0.015 3.1

2.3 EERERENSERBEEERSEIRS

BRAEYBWEFTE"E=FYBEEF K. [Dha’ - MYCST-RR, [Dha’]-MYCST-YR #
[Dha’ ]-MYCST-LR. 7, [Dha’ ]-MYCST-RR &5 T B HEEM 70-80% . T B E L5 %
T, SZRTEARTET 3 -4ue MBERER FENBEE LR RS HN MYCST-
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RR, MYCST-YR #1 MYCST-LR(E 2). T EZF E KA E MYCST-RR, BEEHNEER
HRBEVORLESR, BERTEARNAET 1 - 2ug MBEFEX.

mAbs

UL

—— d p—

<

N 10 (min) 5 10 (min)
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B2 #EMEENZANERERYEIOLHAKRER
Fig.2 High-performance liquid chromatograms of M. aeruginosa (A) and M. viridis (B)

2.4 BREMRETFBESAERNEENHXRTE

SBIFEISCHI 2SCTHRMATHRRT AR B BEZRE AN . £ 15SCTF, XA
(A 15pE m ™2 s 7 8] 100uE m ™2 s )X B RE MM MK (BIERFIY ), TE 25C &
HF EXNERBEMZICGRMEN EMNEE ISLEm ™2 s B, FRSBEEER
TFHEHAM 3. 127ug MBHEHE, YHHRIET 100uE m ™2 s ', EESERRKIGZERT
HAM=H 1.971pg HBEBEERR2), ERNH, KABREHFXFLHRBEREZENS
i, FET, R B R RA 2 RRE R EY.

FENFEFBERAF(ST.20C, 25SCH30C) T, FEAHBRUBEZENSED
E (R 3).
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#2 FENFRTEAFALETHERERSBORSOEL

Tab.2 Changes of microcystin content and composition in cells of M. wviridis grown in different light intensity

g SR B4
Light intensity Content Composition (% )
(pEinstein m %7 !) (pg mg-1 dry cells) RR YR LR
15 3.127 87.6 2.3 10.1
30 2.716 81.6 2.6 15.7
60 2.317 86.3 1.6 12.1
100 1.971 82.2 8.5 9.3

#3 FEWREEFRBEETHREERTEMASHEL

Tab.3 Changes of microcystin content and composition in cells of M. viridis grown in different temperature

BE RS B4

Temperature Content Composition (% )
(T) (pg mg-1 dry cells) RR YR LR
15 3.705 71.3 3.9 24.8
20 3.563 71.3 3.8 24.9
25 3.580 69.3 5.6 25.1
30 3.490 65.9 6.9 2.2

3 it

EW KBRS RAAFAR AR, A HARBYKERLE(Aphani-
zomenon flos-aquae ) 50 3 ( Oscillatoria agardii ) Tl B 2 3 (Anabaena sp.), BAREIIY
WiE LR ILAFRTEERBEERRNSERE, FES A RR IR EIE
HXJLNFREERUFR BT U LW REM, AXKFHE T HEFMLEHE
B FENBENFOHBENERNEHE S8R, _AMBEENRIARENE
KR, £ RAMKRER, MR Z B E, —MABT 100pmol m ™2™ FAFk
HEEERER, ERANBRE SRS, HENERER T ETRRERTEN T4
ZEUL XIREMENERCHBETERIBRESH—F.

HBERFRSBEERKRMHNEUCHAERENTE, EREBHFRTUFAFE L TR N
BrEst &, X REMBEE =S HFENPTRRER L. Watanabe %) 5 Kaya 1 Watan-
abel R BREE X GEOUBRER ) SRFARMHEREE X, B, HEEX
BOoURERTREEKANZANE, AXBEARBHLEL. HiTHE BT RIEE
BREBEEAN M BREEFEENE R, ETAKNBEFRFRETFERNY
U013 et — AL TR B R AR ARER, FRERERY, LB EEMY
MR RREGEFBEFVMEXHY. ER-RT, BENEAUEMBRSREELHE
. Orr 7 Jones! "M, SPRE TN BRHE R ST RN, TER BB WA K4 55%



5# RIRE B KEEEFAHBENROMBENEREERERERMN 407

ERFERY X —HRARRGTHETEMEN, T/t —SHRE.

FELR T H & TRBHMBERE KM= FT NN ESTN S KEZERRE T 27

YRR R (R E R X S RPN E S B RK KR EMEERERT N, &t
S I S BRI RRER R AR FRS T A 100pmol m™?s™!, TE L
TR P H W] LATH 2 1000pmol m™2s™ ' A LS HR, X B 5 LI E GG RHEM
K ABR, B P B LA FRIEAR ] 658 3R B E I v aY OB BT 5T, AR LAl 22
RSN RFGERFTFR—FER, AFRN LR LM,
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GROWTH AND TOXIN ANALYSIS IN TWO TOXIC
CYANOBACTERIA MICROCYSTIS AERUGINOSA
AND MICROCYSTIS VIRIDIS ISOLATED
FROM DIANCHI LAKE

Song Lirong, Lei Lamei, He Zhenrong and Liu Yongding
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract Bloom-forming cyanobacteria Microcystis aeruginosa and M . viridis were isolated
and purified from the eutrophic lake of Dianchi, Kunming in Southwestern China. At tem-
perature 25T and light intensity at 80xE, the growth rate of M. aeruginosa and M. viridis
were 0.61 and 0.63, respectively. It was shown that light intensity over 100pmol m™2s™!
had inhibited the growth of both species. In M. aeruginosa, three microcystins, MYCST-
RR, MYCTS-YR and MYCST-LR were identified as major toxins; M. viridis produced
two major toxins-[ Dha’ ]-MYCST-RR and [ Dha’ ]-MYCST-LR, with [Dha’ ]-MYCST-YR
as the minor component. It was revealed that light played an important role in regulating the
contents of toxins, the highest toxin contents was found in low light intensity at 15umol
m~ 257!, while the lowest ones occurred at higher light intensity at 100mol m™2s™ !, The
variation of temperature had little effect on toxin production. The implication of the chloro-
phyll fluorescence ratio of Fv to Fm in reflecting the cell ability to adapt light intensity has

also been explored .

Key words Microcystis, Dianchi Lake, Microcystin, Growth



