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(L.FERFRAKEENFR KKESSEDBEAEBRELAERE, R 430072;
2R ERFERAFE,LFE 100049)

FEEE:2013 4 3 3 iU 520 el N i 2% A /K A BUR e B v BRI /K M v 43 B9 31 1 R 52 4 R 22 38 ( Aphanizom-
enon gracile) , %5 WH-1 , 3032 PRFEUREE AR XS H AR A B S R W) J5 7 5k RS2 00, A 7K A S R ) B i B ¥ 5 1M
PRIEBEHIS R . 28T B AR G (HS-SPME) |, %5 1™ 3 MR 5, 3 il 2 B-#R 745 ( B-Cyclocitral ) |
F R K (Geosmin) FI B-5 % 24 ifil ( B-lonone ) 3 S % 55 AF T AFFEA [ BE (15,25 .35°C) OB3R[ 15,2535 wmol/
(m® « o) IXHZEEMRAE K B 3 Pl ST BRI B (S0, 25 SRR, WH-1 1 B0 28 K S AR K Geosmin 72 i 35
HEAEAGIR (15°C) (FGEHR[35 pmol/ (m® ) JTAYAAE T (AR AS Geosmin [y 3 B 3 18 T I B AL FRAL
AFIEAE K A 25 ~35C ,15 ~25 pgmol/(m2 < s) JHFFRHEY B B-Cyclocitral F1 B-lonone 7 74 41 g N FL &R,
i ferh 1525 B-Cyclocitral 1 B-lonone — FAERFRIR/K P (RN ME I e 5l ) , W% 2 Sk W) ot 32 A it
TEAML AR FEBAE K R A D Rt ke o 3 RS bR W B A o5 bU 19122 AL BE I, 55 0G0 A L, TR X S R )

JR™ R B R

SRR LI 5 R s RN 22 5 B — FRATARIE s £ ILE B - 5 2

HESES:Q142 TEREMG:A

I, KA 5 TR0 A A BRI 0 B X
WHOKAE KRS BRI RIEZ —, KR KAE
WEBEAS M KA B8 T8 (P ] I 7 A 45 T i )
A, INPERE R TSR BT, O Tk AR ik e ™
A TR NI SO F I C A K A 4UE ( Banker et
al, 1997 ; Liu et al, 2006; Ballot et al, 2010) ; Jfij %}
BEVNE SR o A T 5 A A0 B, 0 AE R L IRAS T
R K B ( Watson, 2003 ; Ludwig et al, 2007)
TES R BT, 18 IR A FR R S bR o R B
AR A ISR B (35 1) HARMEE 3 5 J T B Hog
R (Ando et al, 1992) , HHij C A 7K 74 57 R 1Y B 22
KU, 1965 4 AN LER AR FHRY T+ RER
(Geosmin ) B YCTE JH 2k B P B 73 15 48 5€ (Gerber &
Lechevalier, 1965 ), [ J5 1618 £ W) Fp v, 0 %
(Ludwig et al, 2007; Giglio et al, 2008 ) Fif4 ZH
(Schulz et al, 2004 ) , & & 7F — S = 2544 Y ( Mar-
sili et al, 1994 ) IgAH LM, REARK 7R PR
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M -5 % 22 i ( B-lonone ) Al B-FAF7 A5 ( B-Cy-
clocitral ) /& B-Z&# % | 2 (B-Carotene ) AL 11 2K
(Schwartz et al, 2001 ) , [AIFETERAE ) i S5 AR 9
B W AOFTERY], B WK AR A I KA
AR SEBE (Sugiura et al, 1998 #2455, 1999; X344
55,2013 ) 5 PRI SE RO Sy K AR S A 114 2 B
o

W 223 (Aphanizomenon ) H F 1R 7K ik 3 /K A8
APLERD, BEA S TE M SCA Dhas i, BAT 5008 1 26
i AR A1, 76 T A 45 o /K 3838 & 3R ( Yamamoto
& Nakahara, 2006; Walve & Larsson, 2007; Wu et
al, 2010) o AS[m]) BRI PR 20k W5 5 S5 Rk ) Jo 7 1Y)
o B A FH & 4% 18 ( Schrader & Blevins, 2001
Whelton & Dietrich, 2004 ; Zhang et al, 2009) ,{H K
ZHWTFELE T TE Geosmin , X T F AR 5 0R ) it (-
Cyclocitral, B-Tonone ) EIff A5 il . /= iR ) B )&
ISR 192275 (Tung et al, 2008) ; SR T AR 43
WFFER AR 55 06 A5 A R T S R o ) AR
Z{(Blevins et al, 1995; Zhang et al,2009) ; H H Hif
B WS T S R B 7 38 4 # 0Ai IR B S
HAEARR FEE T RR R0y Nm 25 5. R, A SCE IR
Tk 32 0 O i R 458 B 1, R 90 LR 32 40 O 22 B
WH-1 A4 Je 3 Fof 5 BR ) B 7 S (52 01, 5 7K S+
DR SRR 6 S BRAR HEBIS A o
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Tab.1 Chemical properties of B-Cyclocitral,

geosmin and -Ionone

ey

0.
B-Cyclocitral 152.23 C,oH;c0 HaC, \I/ CH,
H3C

CIZHZZO

T sy 451

182.30

Geosmin

B-lIonone 192.30 Cy3Hy0

1 #RTE

1.1 EMEFRLELIE

2013 43 F, w52 23 bl i N T kAR 7Kk A
FEHCR MBI Sk, P E R e T B R RO
MAZAKARSTES 1 KRZZ 4R 223 ( Aphanizomenon grac-
ile) g5 WH-1, faifb )50 T BGI1 i3,
1E 20 pvmol/(m2 +5) . (25+1)°C DEMEJEIHA 12 h =
12 h(L : D) AT ,24 h R[EIGE 55, O
BB, B0 & B, FHJCE BGLL & vhisk 3
YR, 25 T3 8 2R 1T VRO 1) SR P o, 4 T G R
BGI1 533k #E 15.25 .35 pmol/ (m® + ) i} 3
ACREEREE RN (25 = 1) C o, IREEREE&E N
15.25 35°C, Y6k Hy 35 pumol/(m® -« s) . I 1A J&
12 h 212 h(L : D),24 h AS[E] i <85, B4
AEPRRE 3 AT, BERE S d HEATHURE, 43 A
FE R SR T SR A SR . SR I A e
IR it 2% 3R a ((Chl-a) %W 5 PR 4 5T 1) 48 3R
(ng/mg) .
1.2 RE#HRNE

HURE IO AT 78 A0 TR 5, B AR 40 2 A 40 mL
BRI, —20°C UKAE SR Rl 22 UK R 2
SEAMERE R R P S A S R A T S SR R T
SN AE o X A R A R R I R A, IR IS
GF/C 3¢ 35 2 4 3 I 30 25 5 0, o U8V o7 RP % A
40 mLIZ 50 1, AR IR AE e T2 [ AH 25 B0k
(HS-SPME ) Z: 2% 22 pR 45 (1 2005 ) FF%f HAk Ak ; BAK
TR <R [ AR 25 BT 4 A 22 O (PR IIE BRI
AT AR ) 4 AR Bk . B F 60°C 1H IR /K ¥
H1,700 r/min, 225X 30 min, TEAPEHUG , K12
WUEE 4 A SRR 3 5 min (PRIE BRI AR
JEARIF]) o GC HATHE AL A3 BT, [R]85 — A
PEAT TS 2, T 46 AE SR U B (] . GC 43T 5%

PF < B0 4 N, (99.999% ) K 100 kPasH, fi
JE 55 kPa, 25 /S {8 JE 40 kPa; ¥E£E 1 (SPL) 5 B
250°C , 2K, 30 mL/min; FID #{ #§ ¥ B 270°C ,
PEAE DT R FHIC /3 T ZEAE (splitless) 5 min, FEARTT
TP W) 60°C, fR4F 2 min, L 5°C/min 1) F} i
HETFE 200°C , 474 2 min J5 LA 20°C/min fY3#
JE T4 220°C H#4% 2 min, BFLF 35min,
1.3 HiEAE

GC %4 #| FHl GCsolution 2.3 ( SHIMADZU, Ja-
pan) FEAT AL, Btk | EE AL B 5355 F F SPSS
20(IBM, USA) Fl Origin 8 ( OriginLab, USA) 5%,

2 #R

2.1 BEFEEXFMRLE LK

ANTA] L BE RGN AN AR 2235 WH-1 jy 2R
a HA W ELW, FZAMR2ZEE WH-1 ) Chl-a & &
WA T 1 T v T AT, B DG Y 1 R A,
ZNHCTRHAR IR B 3RO G M AR AE o A R B 2514 T (
1-A) RN 2235 WH-1 A KB (55 0 - 15 K) %
SEFRAH Z [ TG 25 57,20 d J5 15°C AL B 35
THE2H(P<0.05) s MmiE A& 1T (35C) £ K
I GG AR TSRS . i 18 1-B a] R, Dl
XA 2235 WH-1 AR 052 0 5 0 B8 AR S, Do
BERALH AR, PSR [ 25 pmol/ (m? + ) JAb
FRA 53R [35 pumol/ (m” - s) | Z I JE 3%
PE2E S SR LR [ 15 wmol/ (m® - s) ] B AR T
He 2 NI (P <0.05)
2.2 BEMABEIEHMERLE B-Cyclocitral F= &
=2

ATt X S 20 PR 22 3 B-Cyclocitral f) 7 A
TERF R (& 2-A) , B3 EJH R TR &
P mif AL B (35°C) FE55 5 K3 ik 2 e KAH
[(459.1 +117.2) ng/mg ], b5 AW TR, 26 15
R, %R AL B (25°C) 3k e K{E [(468.8 =+
78.2) ng/mg] JFAENS 15 - 25 KRB F & T HEL
FEZH (P <0.05) , MifiRALHZH (15°C) Y B-Cycloci-
tral FHNWT TR, 2R 15 RF—HAVT HEA B,

JEHRAS R 2235 B-Cyclocitral j 5 [A] A HA
BERN, BRI (55 - 15 K), AL
[25 pmol/( m® - s) | AbFRY B-Cyclocitral ;= &t i} 35
o T HABSEEGAL (P <0. 05) , JFAEER 20 Kk RMH
[(265.322.7) ng/mg], BEJ5 AW N R, SRTITE
#2025 K, BB AL 15 pmol/ (m’ « s) ] B-
Cyclocitral J7 B 15 H KE [ (289.7 +11.1) ng/mg |
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Fig.1 Effects of temperature and light intensity on the growth of Aphanizomenon gracile( WH-1)
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Fig.2 Effects of temperature and light intensity on B-cyclocitral production by Aphanizomenon gracile( WH-1)

2.3 BEFMAEIT MR LE Geosmin FFEHF
Vg

Rl 3 ] 1, Y E | 5 X % 40 R 22 3 WH-1
Geosmin J= g ¥4 . 3 f M, Geosmin ™ & 7 £5 Ab
AL R BL S T S R A (HA R T
588, L™ AR U s e B A R ARSI IR
T, Geosmin 7™ 1 Fifi 25 Il £ T /55 117 e % ( 141 3-
A, 5ChHAnm 28 Em THE 24
(P<0.05), 145 15 Rk KM [ (7 109.8 =
1758.2) ng/mg] . AL, HHK Geosmin
PR BB 15 K,

ARG (& 3-B) , 55 5 - 15 K5tAt
A [15 pmol/(m® - s) ] i 25 MK+ i 4b ¥ 41
(P <0.05) ;5T 5 I (56 20 —45 K) & AL 34 (8]
W EEZES . 810 K, 58635 wmol/(m® - s) ]
FIH %638 25 wmol/ (m? -+ s) T AL FHA [l Fi ik 51
KA, 4350 K7 (6519.9 +432.5) ng/mg il (6343.5 =
520.9) ng/mg, Bl J5 AW B 5 2 BITEMIRIR | =GR
AR LT, B F]F Geosmin 1774
2.4 BEMNEITZMFRLE B-lonone FFEHIF
Vg

S TR L E G R X 22 4 o8 22 3 B-Tonone 5% 1]

350

300k B M15u mol/(m® « s)
1 0251w mol/(m”® « s)
250 F sz Ml B35 umol/(m*® * s)
200 |
||| [ Il
150 _ | | m
E NE BE BE —a
i (a)/d
Day

BERAREEAR —F (K 4) . FOIRH AR B e
K TRERaR AN FEEE B0 B2 (B A7 7 2%
P22 5 ([ 4-A) ARIRALEEAL (15°C) {LAESS 5 RAH
IRF B (2566.8 +85.5) ng/mg], HE #Em T
HE LA (P <0.05) 5 —H 2T MG
AL IR (25°C) TERE SR AT (55 0 — 10 K ) B-lo-
none 5 HEAL THARK -, MAEREfS (25 15 K) A%
FRRAH[ (4180.8 £525.5) ng/mg ], Jf W2 & T H
EALFRAL (P <0.05) . AL (35°C) 7ERT 15 d
B, B-Tonone 2 it AN T8 i, 76565 15 KB ik e K AE
[ (3310.7 £422.2) ng/mg],

AEDE R AL BT (1 4-B) , o 256 9 4b P2
[25 ;,unol/(m2 +s) | B-lonone & ETEH 10 KAHE
PSS (18413 £805. 1) ng/mg ], BJR AR H
TR TS5 EAL FEAL[15 pumol/ (m® - s) ] 5 M ik 5]
FRRAEL (1687.5 £85.3) ng/mg]. BiFRwIM (5 5
=15 R) HAEHRAL AL [25 pmol/ (m” + s) ] ¥ B-
Tonone 75t .25 15 T HAAL BRZH (P <0.05) , {HEE
Ja (5520 —30 K) $EAEFRZH [ 15 wmol/ (m® + s) ]
%) B-Tonone % it =y T HAMALBRAH . B %5 A (5 35
-45 R) F A Z 8] 00 B 35 M 22 v st Ab B
[35 pmol/(m® - s)] Y B-lonone & & 7 #1555



2015 £ 4 4

B m%E, BESEENEEXLEI HRRURA BN W 81

AR PR T AN AL B2 . SEEREE R R, Sl
Fas Xt B-Cyclocitral 4 Y 22 W AH B, 78 i I IR
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Fig.3 Effects of temperature and light intensity on geosmin production by Aphanizomenon gracile( WH-1)
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Fig.4 Effects of temperature and light intensity on B-Ionone production by Aphanizomenon gracile( WH-1)
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2.5 BEMEBEIZMRLEARMBS Geosmin =
=M

ANFNREE S5 T R AR 22 35505 i 4S Geosmin 7™
WARETRENEM(ES-A), 3 A RIE
EF TR SRR AL B (15°C) , B iR
Geosmin 2 5 K fx 5t 35 2 fe K MH [(500.3 +
22.3) ng/mg] K5 N, AL (25C) 5
15 Kig &= THE A (P <0.05) , H1EH 25
KibFKIE(760.9 +11. 1) ng/mg] . &AL FEZH
(35%C) ¥ 4% Geosmin j= 7R BE AN B F5 i A 441K
FHA AP

9001

~1

(=3

f=1
T

w

=1

f=1
T

WAL R E/ng » mg’
Dissolved Geosmin
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i [H]/d
Day
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Fig.5 Effects of temperature and light intensity on dissolved geosmin production by Aphanizomenon gracile( WH-1)
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(m® «s) JH= e 10 Kk 85 K ME, 430
(132, 6 £48.4) ng/mg F1(182.8 £17.4) ng/mg,
WS 658 [ 25 pmol/ (m® « ) [ AL BRALTESH 15
KLt RME[ (147.8 £10.3) ng/mg | ; 7R 57 J5
(553045 K) #EIEALFILL[ 35 pmol/ (m® - ) | 3
ETHELHA, 5 Geosmin )7 & MR EL & I,
TEA AT R R 22 BERKFZMT (IR BOE) L i
fift 25 Geosmin JFA 2 5 T~ HABAL FELH

2501 B HM15umol/(m’ * s)

O25umol/(m* +s)
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M 25 KRB (18 6 -A) |, [a]— I BEALHR 3 Fh k)
J T o BOAIAF X S, {ELAS [k B A 3 40 22 (1] S5
o 22 S v o . BE B IR EE 1Y T R, Geosmin
B e B AS W s 20, 17 B-Cyclocitral £ B-Tonone i)
AR BT RIEAL B (15°C) [ Geosmin Lt
1) 3 3 = T e AL PR S A, TT B-lonone [ EL 1) i 3

A
- . :
100 i HHH B8 -Ionone
80 H OB -Cyclocitral
H ¥od HH B HE H M Geosmin
= goome e T L il [l [ 338
=2 : .
S 840 135°C
=5
A

20
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i [E)/d
Day

RTH AL .

BEE 15 TR TR A RE S, AN [FDGEXT 3 Fh 520k Y)
JECRIT o HU G 3 W (1] 6-B) |, Geosmin = IR 2
£ 3 FhSERY) R XL (> 65% ) , B-Cycloci-
teal T A7 BE ) e A (< 5% ) o BE OG5 B3O,
Geosmin ft L Y B — 7 7 B2 B 384, {55 HoAth 2 41
AEBEAALE B B E T2 S

B i oegr ers
F e STRLE
BHE g HEB -Ionone
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Fig.6 Effects of temperature and light intensity on the relative amounts of the three odorous compounds

produced by Aphanizomenon gracile( WH-1)

3 iFig
3.1 BEMAESMIARLEEKESKY R

Ve 3: 017 453

i B8 TG 0 TR 22 B ) A K S AR S e — T
2 RTE . Wu 55 (2010 ) X E M AT S & B, 3 2
IKHAETR 22 35 ( Aphanizomenon flos-aquae ) F14J 4% 1 &
¥ ( Microcystis aeruginosa ) i I EEIN &K, F 24
BEAERHE AR Z T R B KRB 17 C R IR
27 [OKAERER) | B il B T, S B W S
PRI, Tsujimura 55 (2001 ) A5 R M, 5 HAb K 4
WEBEAH LE , KA 22 A 24 22 T B3, 8 °C iy AT vl
IR, RPIX PP i g B — & IR . A
WFFEAE S 2 Z5F R IR R R AR 22 % WH-1 72
RIER (15°C) W R i B2 m T HA AL #EAH AR
T, WA R 3 R 22 e 7K A A T Kl 8 e 1 B 2
( Carmichael et al, 2000 ) ,3X 0] g i TR A A9 2= 554
SEC JCHRAE RGO ME— BB R R, X i e
AR AR A TR, 455 B AN G IR 5
25 KOG ER I B AL 15 ~ 35 pmol (m” + ) {5 [H]
WL AT DR R 223 WH-1 ¥yal R A4, Hrp &8t
5 [25 wmol/ (m® - s) ] 4b F 41 5 58 56 4b # 41
[35 wmol/ (m® - ) ] 2 [A] JC & 3 1 22 5, BV fik 7
15 pmol/ (m® - ) Y& PF T, SE4H M5 o) 1E 3 AR
AT RESE TSR A R 22 8 B AT O 25 M, REAR 41 R 05

ARGLIET A B 093 1, (0 H AB dic R B2 SR IBUT 5 14
D REGR T, DATIT A2 240 B 1 4 Qi 3% 5 ] BE A AH 4R
TOGHR R BEXT 2 20 o 22 3 AE R S R ) B B
Wi B8 Sy i 3 ) E A
3.2 HERFHNREROETEXLNHNESRGE
SR Y BT TE AR W)UK N R 2R SR R TR R AR
(Isoprenoid Pathway ) £ i , T W 3 1F 2 i o 1 i 42
B IOGE R (Naes & Post, 1988) 5 BRI, SR ot
)G 18RI RE 52 3] 22 i 20 B8 DR 19 52 Wi, [ I 4 0
Geosmin (45 B 5 A 1 1 2 A 56 (Zimba et al,
1999) . W5 FH, 76 0 )i 3 (Anabaena sp. ) Hit &g
&K a Ml Geosmin j= £ & 171 # 5% 3¢ & ( Blevins et al,
1995 ; Saadoun et al, 2001) ; Zhang % (2009 ) 7£ FE X
223 (Lyngbya kuetzingii) fIRTSE FR L 75 21 A RE A9
G518 s TE X 101 B ( Pseudanabaena sp. ) 11 58 =%
R #: (A, ucrainica CHAB2155) fy#Fsg [l #E R,
AR A A S 238 I Geosmin Y 7= 4 (T A,
2012) ;SR 76— S BF 78 v Y B T AH Sy 25 21, BRI
Geosmin j i [A] FEpR A KR DL 2 TEAH OGO R, Jl
o} B ( Oscillatoria brevis ) FEA 6] GiR N AT 9T 3201,
Geosmin [ =B MM K a 5 1EAH 5% & ( Naes et
al, 1985) o AWFFE[EIRE LI Geosmin i [W] F2 4
22 PP AR 2 EAH G OC R, RIGE FUAE K 5T
T (Il 538 6) Geosmin i d g 5 R, BREE I R
(AR BT OGaR ) X SR ) 5 A 52 1 26 B 2
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PR ) 28 Sk o B X 2RA G W16 BB 1R RIS
AWHRA, L IHAT 2 A 5 g 4 B 2-
IREEHE T -4-BEER (MEP) 3R 42 70 H1 2 R (MVP) &
A28, SR WA 35 3 o T o i3 42 7 £E- Geosmin (v I B
Fi ., Kuzuyama(2002)7E 1 ¥ AFE Geosmin 14
¥ ( Synechocystis sp. ) W &K I AFAE MEP & Bk #4
FRAH DG P, 2 B e 7T RE R ] MEP 3272, H7EHY
i Geosmin & U HE R R 58 K & RIS 2 B, W 3E 5
K40 T8 (myxobacteria) AT BT RS , UL B 5
PEFTBE S URS 40 R A MVP 32429047 S R Y B &
A, (Zhang et al, 2014) ,

TEH L8 A Y, B- W N K (B-Caro-
tene ) £ E N ZOBUIN A (CCD1 ) L6 A B-1-
onone ( Schwartz et al, 2001 ; Simkin et al, 2004 ) , X7
TIEAZAE YR BT B A TE IR AR Y & R 42, 1 JCAH
KAH o FERAEREH (Microcystis) & B CCD n] R
B-Carotene y= 4 B-Cyclocitral ( Jiittner & Hoflacher,
1985) . B-Carotene 1 Jy )t & 1 F 14l Bl €0 2% ]
ZEMERAC G V)G BURAR 5 AL, R I HE I 2435 R 3R )
fiE2s X B-Cyclocitral 7 8 7 A 5 Wi, %) foll 2 ¥
PCC7806 #FF¢ & 8L (MAENI, 2013) A FI 251 A F
T B-Cyclocitral {FH 2 ; ASBIF 5% ] K 2 B3 400 1 7
A RAFIZAET (Rl ARDEIR ) L X B-Tonone FI B-
Cyclocitral ¥4 — & F2 B AR VR T . AR W 5%
ZE L I HE % B-Tonone ()G B PT RE-S & SR AE I 26
), t iy B-Carotene Z4f# ;=4 , T B-Cyclocitral %5
LR B (1.9 x 10*ng/ L) , I HHAE 3 F 570k
Yy rb B 5 LA B R AN 9. 4%, TR I S B 2ot A v
TN B B FL AR SR JE T B-lonone,,

WHoE 3 #E b & IR IE f# 2S Geosmin 5 & Geosmin
PR Z A JCAH M, T3 (25°C) (3R G[ 35 pmol/
(m® «s) ] TR Geosmin =245 BT, SR i
R B-Cyclocitral 1 B-Tonone 7F 454 B4 b & &
PIARAR o XN 2238 WH-1 B A A S 0 4 i )
BRI, IX 3 MR A ETE R T A SRR
T, 2R WIS AR 1 A R AR v B A SR o
ST 20 R, AH G T H S5 A 4y o ) A P S ]
i T AN B 5 2 9% T ) B R OB S R ) Jot
AR/ (H T AR AT B AR 15 1 R o 1) R
ARZS 2 5 NATVRSRN 1715 K 1) e i B I A2 a2k S R
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Effects of Temperature and Light on Production of Three Odorous
Compounds by Aphanizomenon gracile

ZHOU Wei-cheng'*, WANG Su-qin'*, GAO Xiang'?, GUO Liang-liang'”, DAI Liang-liang"”, LI Gen-bao'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology,
Chinese Academy of Science, Wuhan 430072, P. R. China;
2. University of Chinese Academy of Science, Beijing 100049, P. R. China)

Abstract: Cyanobacteria blooms not only influence water quality, but also produce secondary metabolites including
toxins and odorous compounds. Research indicates that cyanobacteria are the primary producer of off-flavor episodes
in water bodies. Aphanizomenon gracile is observed in water bodies worldwide and often becomes the dominant spe-
cies in freshwater cyanobacteria blooms because it is highly adaptable to a range of environmental conditions. Sum-
mer is the season when off-flavor episodes are most frequent due to high temperature, but research has confirmed
that low temperature and low light favor the accumulation of odorous compounds. In this investigation, we studied
the effects of temperature and light intensity on the growth and off-flavor production of Aphanizomenon gracile, as
well as the allocation of extra-and intracellular production of odorous compounds. The study provides a theoretical
basis for control and removal of substances that give off-flavor to water. A cyanobacteria strain, labeled as WH-1 ,
was isolated from a lake with an odorous algal bloom in Wuhan Fountain Park in March, 2013, and identified as
Aphanizomenon gracile. The cyanobacteria was cultured in aerated BG11 medium at (25 +1)°C, under an illumi-
nation of 20 wmol/(m* + s) and a photoperiod cycle of 12 h light:12 h dark. Aphanizomenon gracile in the expo-
nential growth phase was removed from the medium and centrifuged. Flasks containing BG-11 medium was inocula-
ted with the cells, which were then cultured at three temperatures (15, 25 and 35°C ) and three light intensities
[15, 25, 35 wmol/(m’® + s) ], with all treatments run in triplicate. Total and dissolved concentrations of the three
odorous compounds were determined every 5 days. The substances responsible for the off-flavor episodes, B-Cycloc-
itral, geosmin and B-Ionone, were analyzed by head space solid phase micro-extraction ( HS-SPME). Results indi-
cate the following: (1) Low temperature (15°C) and high light intensity [35 wmol/(m’ + s)] promoted the
erowth of Aphanizomenon gracile. (2) Production of geosmin was positively related to the growth of Aphanizomenon
gracile but dissolved geosmin in the low temperature and high light treatments was not significantly higher than in
other treatment groups. (3) Higher temperature (25 —35°C) and lower light intensity [ 15 =25 pumol/(m’ + s) ]
favored the accumulation of B-Cyclocitral and B-lonone in cells. (4) Dissolved B-Cyclocitral and B-lonone always
remained at low levels (near the detection limit) , suggesting that B-Cyclocitral and B-lonone are primarily stored in
cells and only small amounts are released. (5) Temperature had a larger effect than light intensity on the produc-
tion of the three odorous compounds by Aphanizomenon gracile.
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