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Abstract; Variations of the concentration of dimethyl sulfur compounds ( DMSCs) and the effects of environmental factors
on the concentrations of DMSCs were investigated in a seawater mesocosm experiment from June to July 2005. Three large
algal blooms, an unknown algal bloom, a diatom bloom, and a dinoflagellate bloom, respectively, were developed in the
experimental enclosures. Three peak concentrations of DMSCs, corresponding to three algal blooms, indicated that algal
blooms played an important role in the production of DMSCs. This study also showed that dinoflagellate bloom contributed
the most to DMSCs, unknown algal bloom the least, and diatom bloom was intermediate. PO}, NO, and NH," affected the
productions of dimethylsulphoniopropionate { DMSP) and dimethylsulfoxide (DMSO) through the influence on the growth of
algae, and NO, and NH, might even affect the productions of DMSP and DMSO through the control of their physiological
roles in the algal cell. However, no significant effects of PO; ™, NO, and NH, on the production of dimethylsulfide ( DMS)

were evident.
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phosphate (PO, ) ; nitrite (NO, ) ; ammonium ( NH,' )

ZHER(DMS) R K P REBEWELEAVRAY, EES 52N EE AR IE B2, &
REACEMEYREE R PR EREERY . PR ENRNL(DMSP) & DMS ) EE /iR s
¥y, 75 DMSP ZYM@REE/ERT T 4% DMS AR Bk B B EL B BEIRERESHE
#LEMH DMS g8 Y, —HIEH(DMS0) B X —E B K — 1 2L, K3 LISk BHA 2 DMS
B E AL E A B AL B =™ Y . sk, DMSO R F] B i e ik A i . W B A AL
% (mesocosm ) 2 20 47 60 4EfQ% BAE I — PGPS ™ B B M A TR EE RUT IR K AL
HARER T, SERFERNAEEERESREIE, BIR T 8K P M4 68 gL R sh P i & U
K piBaha B &5 DMSP 1 DMS fy7= 848 4bim ' o (BRI =R BRI B ES R LB
REPTIREEFIE RS RIESIY% 5 DMSP f1 DMS F=B X R L, MRA X TERELE A F/KEREE
R 3 R BN & B RIRGE.

ARRRAGHEERAERTZR T, BREFAEX BN ERREENIRBRAER, #AKE, BN
DMSPd( % ##2x DMSP) , DMSPp( Fiki#s DMSP) ,DMS, DMSOd( % ##Z DMSO) 1 DMSOp ( Fiki A DMSO) 7ZE/K
A5t RN IR e ) L B B S, T RV RIS 4, 1 PO; - LNO, I NH,® &85t — F B ALY & BB
1 HR5FZ

11 GHERESER —
Yoo EIVRLE A I T 2005 47 6 3 17 H % 2005 4F - -

7 B 17 BAEE SR =0 PRS0 T B I R 7K Co [T ST

Wb, B 30d, EIRMEEYE L) 8m, EARE  o° | | o | -

8m, J Sm, TE Sm, [ FR4% P 3R &0 BB 62 1 T R, ":Tp ; (@ﬂ; —— '_-
A L PR T AR, I S, d )
4 MEMRER, 4388 AB.C A1 D, Hr A 1 D SAXHR - -
4,B I C LI, SLIITIE I, AR SR Shg K Bl ERSkEEREE
HEA B RS AA EFRAs , fRHr B PR I i K — 7K Fig. 1 The design of the mesocosm experiment
fiio BAERRAEAE 10m* LH¥ K, b B A1 C 48
SrAMA 1R BREE AR BB KA X KR, T8 H 23:00 3F 4 MWK BT IR, B
£ C REP R EFEBMANKGE, BX 12:00 REULBERRRBE KT, FratemBm 2
AR, SR BUF M,
1.2 Hmath
1.2.1 Z—HEmAEHENE

(1) {55

Varian CP-3800 GC-PFPD( Z£[H Varian /Y 5] ) ; ENCON MR3F-i£E &4 (£ H EST AH]) , VOCARB 3000 %
145 (EE Supelco 28], & P B 74 24 Carbopack B/Carboxen ™1000 & Carboxen 1001) ;A F NN-8552WF
AESRASRAP (_ A PR A RRAH]) o

B 1] DMS( £ Supelco 4], 43740 B ##7E 1ml FIEZ (35 E TEDIA A 5], i) #, FLAL 845 ng/ml
FEiE 250 5 B 1l DMSO( 32 Supelco AR, 434748 ) #A#AE 1ml 28K, BLR 1100 g/ ml K454 . NaBH,
(g, 3t 0 5%) W B Bk #0248 11 HCL( B Eiala0 A ), 04 4E) ; NaOH ( k2350 24
A, 4 40) ; ADVANTEC GBS0 B4R I ( H AR Kaisha 2A4F]) o

(2) &%

SHEIESH AR 70m x0. 53mm DB-624 E4IEH: (XKE J&W AF]) ,IRERE 3pm, #HO (RS
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1061) {5 ¥ 200°C , PFPD JLBE 220C , /5K 8 17ul/min, 255, 1 {8 21ul/min, 255, 2 %8 10ml/min, 85,
AL ES, WE S. Oml/min ; FFHR B EE K 100C,

WHBERESH . KESKE N HAR S, WHEBE 18min, T3 & S5ml/min ; £ S HRHHEE 30°C, i
L 250°C, Ji Bt A 18] 2min; 2528 1R E 60°C

(3) ZH R IRT 25 R

FRET AT IR A — E R KPR 1B YR 1T GBSO TR AT 4L U8 B, fR 77 UE BEAF I DMSPp 71 DMSOp, 8%
EARB-HERSGSP,ME DMS, BUHNERE DMS FKEE FHEEES, A 0. 1gNaOH , & #25) , 7ETh %
200W iR ST 6min, [# 7K DMSPd B A DMS, RSB HEE R, MA—E &/ 1:1 HCl HF0,
B EMERME(pH 408 5) REEARBEH, W E DMS, 3R /K DMSPd (& &, DMSPd Jll € 45H /5,
MR BAEXRBTE S, IMABEH 0. 04g NaBH, /K EWE 2ml, [& % KN B [F] 24 2min, # G H DMSOd e 34
Bk 1:1 R A DMS, %8 38 A= B E DMS, FT3R i DMSOd & &,

% LR U815 3] DMSPp F1 DMSOp U8 E T3, A 20ml i K , R I & DMSPd F1 DMSOd
BB, 2 51 € DMSPp A1 DMSOp,
1.2.2 BEGAESHEHM E

Wt RAR MR A LX101 BB LSRR RAR) WE, 2hE K\ pH E. B HENEME
FH 0555A1 X545 pH/MV/ 5/ B/ TDS/ORP/ T 2250l 4 ( L HENZFUEARAR) WE,
1.2.3 HMHESHHINE

BB TE) " R, G E a B 90% R ERZE BUS 7E78 Y63 LI 15 BB PR £h R FA B 48
B EIE BRI AE s WAKBR £ R FHERRRZE £ R4 6 B VA 2 s PR EL R I ER 4RI IR -1 FRZR £ — R4 )t0t
BRI RE s RARFARIRBREE E AL R 5 6 PR AR PR R R P Ak SR 70 Y606 BE VA 22 5 VU A MK e 2 B
& %€ JETE B T T4 e I
2 ZREitig
2.1 FRRASEE PRI 2 MRS R

LI E T L AT IR R E VEE pHOL B E B RA U KERRERES I KA SPSS
G LI AR RA K S BESYPHITBERZ RN, R TR 1, LRA(B A C43) xR
4 (A 431 D £%) BRIRESH0h B 2E pH OB HGE B AE RE S T B2 5;P0; .NO, I NH, WA
BEHZR, B2 B8RT 4 ERETH PO} NO, %1 SERSEFESEMELE
ﬂ] NH4+ E‘Jﬁﬁﬂ% ,f/t Eﬂiéﬂ% , EE @ FF'EI u% J'ZH , ;%gﬂm Table 1 Correlation of environmental factors between enclosures
POZ" \NO; I NH; & B B&Txt M, Job, e —rom AP AC AD BC BD D

SR A POY HOA 5 AL A B AT & , e e
B, 7E L B SC IR AT 5d, K MR B9 NP BEJR W B3R ¥lge  n  n  nnonon
Redfeild H{E(16:1) , A AFEKA KATABE I 1 o o
HER" s % 6 KJF, Ak N:P BE/RHGER T 5i01- noon on o anm
16:1, %M PO}” S BBVREBERAE K EEER nos nooronor e
e o
2.2 FEING A A ST IR e h PR ) A B 7 A DA B NH/ oy on gy
BRI N=27,P<0.05; n=EBEHER; y= BEHEF;A,B,C,D

BB B R A YR LA 32 a RRKERSE A,B,C,D;“A-B 508 A RS B RZE, KR
E‘Jm};@%#ﬁﬁ,4 &@Fﬁ%mnf%? a ﬁﬁ@'ﬁtﬂﬂ # N=27,P<0.05; n: no significant difference; y: significant
LUK 3 fim, I3 ATLIEH, X HRA R A 4271 D
REIMERR a FRAEENZRIR P HRIFEMK

differenceA, B, C and D represents 4 enclosures, respectively; “A-B”

means between A and B, and others can be deduced
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-, SEEZH I B 420 C 4R7E5E 11 KA 15 KAiJ5 707
H BB KA 8 5 0%, PLEA ML SR A R I A Y B
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A LI BB LY Y Bk K4, HAEE 17T REAR
EE N B BUKAE X PUOK L BRI 4R E a HIPIK
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kb, H o ZTE BN il B 4R A R R B PR R B
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YRR B R L EHRBEE AN ER
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HEEREB SR, FERENERESR S5EE
PRI K =70 08 X B B R B L DL, A X =
FEIKAAERL, BERTRE , FRIEAE 7T B8 H BUAE DL F 8
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2.3 ERAESTE S _HERAYN SRS
2.3.1 FEIFRASER T DMSP K& &317
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Fig. 2 The variation of PO3~, NO, and NH; in the mesocosm

experiment
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Fig. 4 The variation of DMSPd and DMSPp during the mesocosm experiment
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2.3.3 FEMRESEET DMSO KF &% [EIFA4% Enclosures
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Fig. 5 The variation of DMS during the mesocosm experiment
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Fig. 6 The variation of DMSOd and DMSOp during the mesocosm experiment
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BT ERERAT BN CRMY_FEMALYZTES PO,” FEZN, METLIAN,7E B 43/ C 8
Blok4Ent , DMSPp 71 DMSOp & 848 i BRI B B (E, HXH T PO;™ SEREHARIBIB . Hrp s — -
%% =~ DMSPp fl DMSOp & RIZ{HM 4T PO;~ YSE e B, & PO,” & &5 DMSPp Al DMSOp &
BHAME, HEMSTEN, LB T EMMEX, 1998 45, Wilson 2 A\ @13 B LHBI5T T BERRH &
T BB FPRERY BHAE AL R H X DMSP 1 DMS /=80, SRS REW, NP >16:1 i, AIBEER iy &%
T, K Bk 4, DMSP & & [Flnt i i, B2 PO, &85 DMSPp B VB EMMR, RARSAE
IR —3 BIEACYIE, AKX PO;” X DMSOp & 8 R0 I BT 5 W R A 1RE , (B AR #E DMSOp 72 B 40 M H B9
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Hg FR %I , 1B B 2ma DMSPp 1 DMSOp B9 & ; i T/ [ % H DMSPp 71 DMSOp S BHBKE R, ff PO,” 55
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Fig. 7 The concentrations of PO}~ and dimethyl sulfur compounds in the experiment groups
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%85 DMS A BAGAEBEMX, HENAE™ M EFERENEEHT DMS 5EFLXARGLHR,
PO;” #&5 DMS A BEBEM K. WHEAN AR O L LE SIS EER R T AN
Ro KHEHH) DMS i DMSP 72 DMSP 2U@BRIE T 704 , it DMS & &5 DMSP & & LI & DMSP 2%
WA <, T DMSP & 8 R/DBUR T BEIFPR RHABRZS . DMSP ZUR B & 8 515 HR T SEAMERH
A BURZSA A1, KR P B A R Y S B A X R

DMSPd Fi1 DMSOd 31 s 3 48 d P ) DMSPp F1 DMSOp R K AR+ F i, DMSPd A1 DMSOd B & 3
F 2T DMSPp 7 DMSOp, 5 PO; ™ F&ILK.
2.5 WHRBREL(NO, ) Agidh (NH," ) X 5l 4] — W B GAL Y& B R R

SR — FEHAYS NO, 1 NH, M 8287 ILIE 8 ME 9, NO; 7 NH, fENBESRERAL
FERLE, A BR R E R R A ORES, T #20 DMSPp 1 DMSOp K& &, EME @ mT LA
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