0% Bew B HE 5 B A Vol.30 No.6
1999 4 11 A OCEANOLOGIA ET LIMNOLOGIA SINICA Nov., 1999

MERF=FE R RRERP R
MABRRERMRIFL "

CHEREBBEBIT HE 266071)
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ZHER (DMS) REFT—-MEENELHERRAY. REEBRRARSTH
DMS AUELRSBHE T FEAEEAR, MECHEA=Y (=86, FREER.
RM%E)ERERRTARE LM EEZ — (Andreae, 1986). 15 ¥ 1 i 7 U 1 Y B 18 ¥
DMS # EZE R . Challenger % (1948) X BB EMM T CHEEN _FERANR
(DMSP), & DMS WIRTEY R, BAMHE DMSP S B 5H DMS =R E#MX. BilE
HAEHREHRRE T EHREMERX DMSP HIKEREG, (BH XA HER F e HER
DMSP & & B & 0 75 T 89 TAHE 1% A % W (Vairavamurthy er al, 1985). AU & LAIIERR K
RO T ERRLE BE. ABRXZHEEMNAERFROEAY RE A REMLK
F W SE A A DMSP & B W, UIRIT AR 55 E T R EE M K4 KA DMSP K&
BT
1 #Rl5RE
1.1 KB

SIS 3 LA AR FSEERFHERM P ORM. HEMEX
FRNEWT.

JREE (Platymonas spp.): ¥, BN, AR H, KB, BER;

# K3 (Dunaliella spp.): G, G¥HN, AHH, HhFHR;
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B K ARFE (Chaetoceros muelleri) . ¥, B ER, ARER, AEER.
12 IEF&KE

HFRBRA fAREFRET., ERHEFRTIRYERRLESR, B XRAEBKATER
KEXREE MA—CBRLHEFBRRHBERR. ERTANLARSIYELIHER
RERTHRKEEKE. EEFEFEH LRE-250-GRULRIE A, e HE N B XIT, %
CEERRISY [2h012h, SEFRAS N 2L WML, R LB P EXES 3 K.

AR E8 BE 35 7 W BC 1) 7 22 5 B Vairavamurthy %5 (1985) , B 5] 2 %0 £ B 9 R SR 18K
FIMA—EBH NaCl(EFEILE > KR\ KELE) A BKGEFRBRE < RRB\K
EEE)RACH . BBEHRRA KRN FE, TRIFHRE, £ 1L CRHFAEFREPE
FpAL T R AE K AR EM 50ml.

1.3 HEAEFEIT

RPFFIR R, A AEIRX 3 M EE TR AN DMSP S 2 Em, kA

3EEIKFHEZERFITFTE3HESHESKFHERRLE L.

F1 HREEFEBEEXIXBATRR
Tab.l The experimental design of the three environmental factors

JF. K% RERANE
Hy  EEC) iR #E BE®E) p it &hE RE®) byt HE
(mW/cm®) (mW/cm®) (mW/cm®)
I 23.0 1.020 20 23.0 1.020 30 23.0 1.020 10
2 23.0 2.032 40 23.0 2.032 55 23.0 2.032 20
3 23.0 3.104 60 23.0 3.104 80 23.0 3.104 30
4 18.0 3.104 40 18.0 3.104 55 18.0 3.104 20
5 18.0 1.020 60 18.0 1.020 ) 80 18.0 1.020 30
6 18.0 2.032 20 18.0 2.032 30 18.0 2.032 10
7 28.0 3.104 20 28.0 3.104 30 28.0 3.104 10
8 28.0 1.020 40 28.0 1.020 55 28.0 1.020 20
9 28.0 2.032 60 28.0 2,032 80 28.0 2.032 30

1.4 WMAFix

141 FHAKITEH  WEBRARMEWTERH LRI R EHEBRIHEE. B 1—
2d W E 1K,

1.4.2 DMSP Wl E R A T2 SO B35 (£ KR, 1996) T 2 14 38 40 i DMSP.
AREEZHEBELRE - EERBEHERFR MBAE/NT 20kPa, FFRABENRN
Whatman GF/FEB A #EHE. HIEERA 7Iml T F, A 5.0ml 10mol/LE NaOH
VEW, B OCERA P HCE 16h, B4 Z WA A S FBH Y DMS. B 2.0ml TZ S 4K, A
A - O 6 BE A T B W 5E DMS, B T i DMS # ¥k B HE S ) 3E 40 i P9 DMSP 1Y
T8,

2 BREITiE

2.1 AEXEHETHRAR DMSP S
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EREARENEARANENS ONTR, YRABEK ST HBEKEN, %
A DMSPHI S B R 2, ZATABISEAE KM 44T A, RE iKY
R A KRS, MR ERENE, KA RAN DMSP S BB A A FE., AE%
GRUM AFMEEMAMZ B DMSP SBEMEFRA. RELKEDMSP S BEF HAL
ERBET 10045, MAHKENDMSPER X HAKANERE 10 A A, Keller(1988/
1989) 3¢ /A [F] Fp Hg ¥ I HF BE 2K 40 FL ) DMSP & BT L 90 /5 2 B, 41 i DMSP & &
SHABMBABRKEXR, BT F EHN (Dinoghyceae) M Prymnesiophyceae 4 H i A 3 4>
B &R 2 DMSP W & 7= F. {8 Keller(1988 / 1989) Ry X 2 8L, RI B P M A W
Gyrodinium aureolum M1 Protogonyaulax tamarensis 40 il DMSP & & W A8 2 300 {54 L.
REAMKERBRTRENSRENAEE, HEMAKE DMSP SBHMAZ N Z X, ZHE
FERME AN A B DMSP & B R AR KK Fh i 2 54,

FABETE 9 LR 4l DMSP & BB K ME S58B/MEM HE R 3.0, LB N 4.2, £
IRARIERNA 5.3, HEFTR, #E DMSP S BN EHNERTE —FMEERE M FE L4
THHAKRA DMSPSENER., HWERKY, EHRLRE X KES DMSP K EKER
HEMN AMMETHREGERNZHEYLER, ENZTEEX PR EYHMHEHRNE
YEBEFT &5 L.

F2 MRS A KB  DMSPE R (ngDMSP/ 10 000 cells)
Tab.2 The cellular DMSP contents (ngDMSP/10 000 cells) of three algae at their exponential growth stages

£ 1 2 3 4 5 6 7 8 9

VI 425 6.71 8.13 6.02 7.57 3.68 5.84 7.14 11.21

*EEC B 0.072 0.105 0.133 0.092 0.129 0.039 0.085 0.110 0.162
2KAFME 00082 00100 00326 00198 00313 00145 00101 00211 00432

22 EXXBLERSH

221 FEHTEWEEESHK M5 E5 ikt B L BT84 RitfT 440, R/

BHEMGEIMAERTFHEANLTREARDMSP SEX MW E EHERNE

3. SRFH AETMNRE HKEARADMSPEENEMTREEN. NEAKA

IR UL, thEE R DMSP & BA & . 18 5 A8 1k xf i3 3 A AL (X 3 40 fig 9 DMSP
3 FHETFH=H2RNRGABEDMSPE BN ML B EE 5

Tab.3 Statistical analysis of the significance of the effects of the three environmental
factors on the cellular DMSP contents of three algae

A% a5 oF: ¥ £ RARHK
g7 F EEE  FHM F BE¥ FrHA F BEH
RE 8.56 7.98 MEER 1.6x10”° 421 WEEW 9.5x10”° 1.25 rEE

TERE

K& 1.18 1.10 FEE  47x10° 001 FEE  90x10”° 012 FBE
o 28.82 26.84 ik 87x10™ 2325 ¥ 1.0x10™°  13.18 R
wE 1.07 3.7x107 7.6x107°
Bt 39.64 0.011 1.2x107°

B B Fo0(2,2)=99, £ F>99, M B H KB E B E: BHF05(2,2)=19, HF>19, MEEW R EE; HF, (2, 2)=9, .
BP9 MEEENERW: HF02,2)=4, FF>4, NEEEAMEER
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& BWA I, TR A L 3 LRERMBWDMSPEERBEHAEHZE ., v 0 xt
REBAMKEMEA DMSP S EX Y, X 3MAREFEWMEESN ZRMFEEE
>EE > bR, WHHh BRAEFAERBE ARKBENARAN BN LRI HSREREEN
R E R, B XA E R, B EM T AN DMSP S BZ WK B EEHRA £
B, EEN FEERBELRT N 2684, ZH KIELR K 23.25, T 4 K AR ¥ L
N 13.18. X FTHERE H oiX 3 M Eh B A R HY 18 B2 VS B, Boxob 0 5 28 Ak i
R A [H] BT B,

222 HEHEFKEEABEGST FHAEXIRBRP, FEESKFHTFHERGEL
BERBRT&EHREUNEREREZ WG ARE. 2LBRP, E-HR . E—-KEFHFY
RO ED IR N B — KRBTSR 3 N 41 M DMSP S B R THME. 3 Fg
A EHEW KA B IR 4. AR 4TH, EERFERHM, 3 FLRFELH M DMSP
FEWE LFA#EYE. X5 Vairavamurthy % (1985) MR -8, AILREHE. AKEMEK
AREARAY DMSP L REF AV HAKBBEEWIER., B ER ARG, BBE
ARIWAEERES, HAKA DMSPHEEBEAFEK, HILTRES FBH DMS =R E
1k, BB E XKk DMS W ERTTEA /N, Bilin, fEER WA R VA o A TE AL R 3R, H4
fisF DMSP W& EWBEER THELEFRFENEKFEEHFEMELR. 2ARARENER
PR R, TELERMEWKPAR ERSEENEBKPHEBEREHE. TRU#E
Wr, ZE T DR ER SR A A A2 KA R EA DMSP & 8 0] 884K T i O K F i 2
KARE. NERPETUFE, BERRREN EF, MEMMHKEHRA DMSP 58
WA B m, (B 2 KA R EERE, HBRA XTI B, XTREMBERERMN. 2
Z, B DMSP R Z&MERF A, HARIRIES FE—F K.

FR4 REETFHIF A HREDFDMSPE B (ngDMSP/ 10 000cells) R I

Tab.4 The effects of environmental factors on the cellular DMSP contents
of three algae (ngDMSP/10000 cells)

HR HhE DMSP% & BE(C) DMSP& & 3 (mW/cm’) DMSP& &
20 4.59 18.0 5.76 1.020 6.32
RO 40 6.62 23.0 6.36 2032 7.20
60 8.97 28.0 8.06 3.104 6.66
30 0.065 18.0 0.087 1.020 0.104
o 55 0.102 23.0 0.103 2,032 0.102
80 0.141 28.0 0.119 3.104 0.103
10 0.011 18.0 0.022 1.020 0.020
2RAH ¥ 20 0.017 23.0 0.017 2032 0.023
30 0.036 28.0 0.025 3.104 0.021
3 #iE

AXLIEREKY, ARERZ HAK DMSP S EMFEZHER TE. MEAK
M DMSP & B & T AL KB M A KA R, K X LA KA R E DMSP & & R IK.
3 41 iy b ] 22 B 3t H DMSP & B W B T IR &G ERWEN, ARIFEE
FXIBEMMA DMSP & 2/ m A £ 5, 2 L5 EEH M DMSP S B ZBLE N
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BF HKXRBEMGE. FEELEWRM, REE, A K32 KA R ¥4 A DMSP K
SEYE LFBYE, X DMSPEBHFRAXMBRANREANTEEEN B T b5,
BFE—-FERTFHTAGAREMREZHYTEERARN, TR, EBHRAK DMSP &
BZALHEROHA.
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EXPERIMENTAL STUDIES ON ENVIRONMENTAL FACTORS
REGULATING INTRACELLULAR DIMETHYLSULPHONIO-
PROPIONATE OF THREE UNICELLULAR ALGAE SPECIES

LI Wei, JIAO Nian—zhi
{Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract Three unicellular algae species, Platymonas spp., Dunaliella spp. and Chaetoceros
muelleri, were selected for lab culture to investigate the influence of salinity (10— 80), temperature
(18.0—28.0C) and light (1.020— 3.104mW / cm?) on the intracellular dimethylsulphoniopropionate
(DMSP) content. The results show that the cellular DMSP contents of these three algae were
different, with Platymonas spp. being the highest and Chaetoceros muelleri the lowest. The
differences in cellular DMSP content among different species were larger than the differences caused
by environmental factors on the same species under the experimental conditions. Among the three
environmental factors, the influence of salinity was the most significant, followed by temperature,
Light, as a basic ecological factor, showed little effect on the production of DMSP. The intracellular
DMSP contents of all these algae increased with increasing salinity of the media, but the degree of
increase differed among different species.
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