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Relationship of odor compounds to some algal strains associated with bloom in
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Abstract; Odor compounds 2-methylisocrotene ( MIB) and the geosmin ( Geo) were highly overlapped with the water blooms in the
Lake Taihu. In this study, the relationship between odor compounds and cyanobacterial or algal strains of blooms in Lake Taihu
were investigated by analyzing laboratory cultures and field samples. The cultured strains included 15 cyanobacteria ( 11 Microcystis
strains ) ,4 green algae and 4 diatoms. No MIB was detected in all strains, and Geo was only detected in the culture of diatoms. A-
nalysis of field water samples showed that the concentration of Microcystis cells was not correlated with the concentration of MIB and
Geo. Decay of Microcysits bloom did not produced MIB and Geo in either aerobic or anaerobic conditions. These data demonstrated
that MIB and Geo were not directly related to Microcystis, dominant population of bloom. A high concentration of MIB was found in
an Anabaena bloom. Data analysis of annual water samples showed that the cell density of Anabaena was consistent with the change
of MIB concentration, which suggested Anabaena should be an important producer of MIB. However, the Anabaena PCC 7120 cul-
tured in laboratory did not produced MIB and Geo both in the culture medium with nitrate or without nitrogen. The result implied
that the production of odor substances was of strain specificity.

Keywords : Odor compound; cyanobacterial bloom; Microcystis; algae; Lake Taihu
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Tab.1 Strain list in the experiment
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Tab.2 Odor compounds produced

by Microcystis strains
WELILR ) 2

T e bk
Cye Ton MIB Geo
WO 1855 3222 ND ND
Wi 6041 1458 ND ND
w2 3458 2284 ND ND
w3 187 259 ND ND
W4 971 1264 ND ND
L1 11531 2784 ND ND
L2 10689 1738 ND ND
L3 2864 1894 ND ND
FACHB315 803 7.6 ND ND
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THAREHEIR Microcystis Wi T (REACIRZS)
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Fig.1 Odor compounds produced by algal strains
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Tab.3 Microcystis concentration and water quality in sampling sites

FHE Kig/c pH WE/NTU B/ (mg/L)  BOESEANIE 1/ (X10* cells/L)
SSC1 24.66 8.93 49 9.35 4800
SSC2 24.66 8.93 49 9.35 4800
SSCN 24.37 8.92 69 9.37 3800
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Fig.2 MIB and Geo concentrations in water samples of Lake Taihu
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Fig.3 MIB and Geo concentrations before and after bloom decay
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Tab.4 Odor compounds of Anabaena bloom in winter

i MIB Cyc Geo Ton
DY1 886 7387 ND 1606
DY2 2626 4793 ND 348
DY3 1480 11236 ND 943
SEH{E 1664 7805 ND 966

ND R & TR, Fe A ih.
MIB ] 7K RE F /R 20 A0 T 3% , 1300 137 3 B (i b — LA QI 25 ViR 35 F) MITB , B9 7 S 8 AR B 77 2 B 2%
S PR, o AT RN A K AP ) MIB A5 — 5 (1 BTk

KA A ST £ B R A DL PR A AR, AR 2014 4F 8 F % 2015 4F 8 AL A RE
A MIB i i 5 e s 440 85 A5 AR G5 4 S0 W , 0 U8 T 400 L 255 T3 5 LI 3 110 725 b e 3 A ) (11 4)
X — IR, £ BT AR KK A MIB B 8 BRI, Tzaguirre 251" HFSE 46, £ 2 3562 MIB 1 Geo [
BRI AR % Wang 251t 5 57 2% 401 2 35 (Anabaena ucrainica) FMTHEE T Geo A BFE N HAEAHT5E
T (ARt Th B0 3 A R AR A Geo. X — 25 Al W/ T S [] B 3l 1 356 288 77 WL 490 B 0 5 P A AR 1

2.4 &Rt MIB BTk

£ B ORI R DL AP, 2015 4F 12 AR TE
8 5 M 4 JR S K 3 B T R K A, XK AR X,
B 3 AFET DY1.DY2 F1 DY3 (FE S AEEEZY 50 m) (1)
SHTEE RN, MIB YR B =ik 3 T 2626 ng/L( 3%
4) . R — KA R A £ B S R A IFOK TE SR =
HeFpIEFET 6 D (TCIEr B I3 e e e i 55 i 12
HHEERWIAET ) , AR ARG FR I MIB Y B2 05 A 445
£ 1000 ng/L Lk b (B4 ARSI ). h FHAZNGT
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Fig.4 Annual variation of cell density of Anabaena and MIB concentration of a water intake in Lake Taihu

Tt AU L £ B MIB (B RE S, A Al IR £ i HEAT 7 LR S S (EL bl TR BE R 0 B
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SEETEER IR (FR R K R BRI (e ) A A W R R GRS IR, A 26 T
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TR 2 AT L AT B bl TR M B A RE L 20 B A SR, 6T [ — A& 7S [ b 2 T 2 11 i 2
FEAART L. TR B 3 BOR K AR R RS T A R R (MCs) BB 1R E , AR Btk A=
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SRR (9 SCHRAR A P, (0 36 I A8 7 MIB Hil Geo [R5 62 1, H Zhang %57 75 — bR SR M 38 1) 15 37
YyBTHE T MIB Rl Geo. FESRVEZ MBS 110119 MIB 1 Geo ¥ BEIEfINUH 25 B4 A I 2 1 7™ 4
AELXS 397 e 45 5 ) vk B 1 i 308 mg/L () MIB SRIEIFIRA 44 A R RE. AR TFSEE T 11 MRS =Y
FIEF R K AR I 52 BB AT, 2 — 2B B T KK R H A9 MIB 5 Geo JfaE g B A= A 5 55 — 5,
RIS BRI ST WOTC I SR AE I FUR R IR S T, MIB FI Geo ¥k B 3 il 25 R AIG, 3k — 25 SR U B, TR ot
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A AR F Zhang 457 BLE IR 1 LR T 45 SR WL, e e 5K Uk g MIB Il Geo 545 32 9 G E.
T K 4B T BRAT B MR G Cye i Ton, {H Cyc 1 Ton 2 PRI IR B (B HE IS B R O M B, 075 A 45
P SiE Sryl|U URE TN SNl s TR eI AT €l T

& T #ESA KRS 2 R W R MIB Fl Geo RYSRIE' | BLARTE AR SC Y SZI v (M8 UK AR RE
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CATT B R BRI A 5 ) A B A B A. DRL U, K AR R RS JE MIB R Geo BY A4 (0
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YIRS A5 R R S S TR R FR AR MIB Il Geo, I — A N S5 ESE A XA Geo T F12E
BT B . (HX — R 58 - AN B U T AR SBE R AS 7= Geeo.

Juttner ™ 3 R 42 (14 JFE AT R 98 HEAT T 40 M 9 28 4 000 E , A5 L Geo ¥ JEE M X2 5 5 Schafran ! 1E
AWWA Water Quality and Research Committee 2016 4F 3 A BY445 935 ), 724z MIB 1 Geo R AL H5 B AT 34
(Asterionella) Fl/NER 3 ( Cyclotella) . 2 452257 X K39 52 15 /K U6 B B30 23 B S8/, 2013 4E 42 4F MIB il
Geo WeFEH S vk BE S TR BT IR ARG, A I, s 2 75 7 MIB Al Geo 45 R B S AU HIF 98 F5ESE.

AR ST AR FH Ak SR SR SRR S SRR A (E JC IR HEBRAZ TE B A 9 7= Geo THUZR T, M ML RE S 5 55 9
T Geo RNBEHERRSE: B AEBUER TG F=4). BB QN , A SCHY I e 45 AR SR AT LATSEHA ik 55 Geo 19 HI B Y
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3.3 P& MIB B35 4R

Qi 257 b 42 KA PR A 43 W S/ B8 ( Oscillatoria) ] Big 2 MIBFAC TR, (ELX /K 48 S PR Kk i, 4 Rt 3
£ £ 0 TR, 7 AT 4 X 3 VA 3 ) A K A B ER B A AT R i o A A I e vk
MIB 4t BS 12 BER A Bmik. X SR A TARIC A 7 2 %68 2009 — 2010 45 S 7K Bf /i 48 £ I i 23
YA IEAT T AT, 45 R S R R A [ I8) DX 8 30 A7 = ) fE ke, 2 B B e (38 4% 107 cells/L. SEAESR T
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A3 7K B e A R KA BRI, R R 7 S A ) BT P 7 U 5 ) B (AR O T
3.4 FEIRLEY BURBR R R

MBI A SR " S RIS R ) 5 7 A B R ) S 58 A O (R AR, TGk e R B A P 0
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SR T DR G W BEA RN L BRI R T SR SR R I A R 1A 20 S R AR DR A R ) B
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