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SEEBKPIERL’

MEA  LBE

(PEPEREFHRAFN. H% 260071

RE T I9864 128 — 198742 AEBER 25T1T FTHEHMERE L HPLC %kH

BT LT EKOEREEEEM(DFAA) S BT S5R RV, MRERLE

#gk+ DFAA WERA™E, MHWBR DFAA MRS, NMiRIEANERZ HRIEN

EHERER Y DFAA, BIEEMMERRZHHEA T ESRE. E/MBRRKERYE, K&

7 DFAA (& BARERER, MAERMANKKER. £MARKNAREKBBR, K&+

DFAA W#RBARR. XEHAT LRSS DFAA M&R. ARABRAGREN RS
WY BE BN TSR,

XA MR AREEEER BRBOKLEY BERELK

DFAA R EMAEYE K IBPEEFESER. BEAMIAARFEYRLTEASA
T, MAENEFENEE. — PR EY, P E R e DFAA(Flynn
et al., 1986; Admiraal et al., 1986). Hammer 2:( 1981) 7% (i i K BH BRS( A E
% 3—4m’, NIRK 44— 5m), HERh—FEESE R 53 ( Thalassiosira rotuda), T
FHRGEHFTREZFWHYAEEHELE S DFAA § &M 1k. Admiraal % (1984,
1986) 1 Poulet Z(1983) MIFE LI FIEF &M THR TILMHERERA IR P/KikH DFAA
MR AL. EARRAELRERMF TR/ DARIRE, DN KE+S DFAA KREEE
FERETHRES.

1 PG ZE
1.1 BERERIE 5HE3F

W T Y— /NB BB ( Chaetoceros minutissimus Maker et Pr—Lavr) 3 ff &
HPEMYEEBERR T EREESAELE. MABKERTESBYXES
(1984)", fE3%43L £ Whatman GF /C ¥8[5d 28352 % ¥ K & J5 10 ¥ 7K 1 8 % R
d, BERUNARRE( BB EL NS x 10°cell /ml), 7£ H YT B #1700 — 20001,

* BRARHEESERWA, B01378. L. B, HAET 9AEIH, HIRA.
MR RS, BETHXAMARKNELY. 58, EAXFEREERAHPLC 414 T8 &
By, AERFASHHENREN ST, ETHEK.
WRTHS: 1934E9 A1 B, ®ZHH: 19% F£4 13 H,
D) W3GA%, 1934, 2ESSREHEMRAEERITESIB R, 132137,
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BRI 12h: 120, BN 25E1C WA PHERER. SXBRNERMBK. £
FdBP. 4§ 1— 2d B XB-K-25 BIMERIMRAEBHME T iHEMEE. 4 18d i
dr, 8RR 0.5— 2d BUE WA GF /C RN . WBR TR ZHEE P, MMHA-20T
KB kA PR, F Lo DFAA %5 .
1.2 {e¥amS5WE Tk
1.2.1 DFAA #4M7 R Lindroth 2(1979) 211, H 2 F T B %(1989) sk 4
B BHESPERERSIMMERSE _HRNKOLMAY,. FHRHME HPLC Jiks#r.
BT RS R Waters v 7] AAA REBHGAHEN. Bi%HER 125x4mm 3 C-18 &
(KEGOEBERFEAT) . FFHAEESIRMEY Sigma A BJf B ARFLFEAFTH. 2
R ERE R 10% £4.
1.2.2 BEHAAEVB(DOC). HEMH/AL &Y (DCHO) k- NO; —N fil NO; — N &K
Mz REHEEE(1984) MM B EER M E SRS RNCO, B, FHitH DOC
8. RALHEZ(1983)BGEE M AR — Filk" e DCHO K& &. H Technicon
AA T &8 g 353 {UE NO; —N I NO; - N & &.
2 %R

MR R PR A 1. BIRT Sd RISBUE K, HENRELEK
BAFEZE. ML KBRSk TDFAA( S5 MN S8 ), DCHO #1 DOC
SEMTAER RE2. NE2AUES, ENARNENERTE, Ki&kdH
TDFAA & BRI, 3EIF 1d BN 2.536 pmol /L B B & fi&{H 0.647ymol /L. RJ5
LA, BIEEAEKEY, UKEBEBHKTE. EREEKEAN, TDFAA ¥ E
BHARK, BREH(RFELZY) TDFAA Bk EREMI, SREREENS 2.
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Fig.1 Growth pattern of Chaetoceros minutissimus DOC 1 DCHO & &4
cultured in seawater Fig2 Change of TDFAA, DOC and DCHO concentrations

in seawater during the culture of Chaetoceros minutissimus
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X—A54kH A5 Poulet 25( 1983) %t F L 55/ 1| 38 Chaetoceros debile) (#)3% 3245 R A
f£l. H4h. B 27&EFH, DOCFi DCHO 4 BHA L5 TDFAA AR LA B Fih
RRERER, EKEMEREMH; B DOCHEIRGE LI TRENBEE.
NIRRT BPEKPE B DFAA SBWAMLRE 3. 7TFLY, Ko
DFAA S EBMZk#EY S TDFAA S EMEW(E )M, BIFEREE KV, DFAA
SRBHRAER, BAKEHEXAR. BERRNEEREHKARMNEAES. EBMER
i3, Thr, Val, Phe, Leu ZEERSELRESD, EERWAL; Le, Tyr, Met,
Asn £ S B MB(K(E 3a, b). His, Om RN S BRI, BISHIAHEHNEE
(@ 3c). KBHELENZTEMA Ser, Gly, Ala, Asp, Gl HKE Arg fl Glu. ZEHE
KB EARA 2 Glu #1 Gln( & 3b), BATHEXAMEBIKEFSREEEINEE
M. fEEKEHEFELMY, Ser, Gly fl Ala B HR(E 3d), HEAKGEPEEREF
HHEER. Arg SEERNMEFRABP—HES, RRERCERMBEAY —FE TR
(@ 3c). ’
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Fig.3 Change of amino acids contents in seawater during the culture of Chaetoceros minutissimus
a. Tyr, lle and Met; b. Asp, Glu, Asn and Glns c¢. Arg, His and Orn;  d. Ser, Gly and Ala.
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EEEEMER. BHFAYANE WRIVUR O1F R T E R DFAA, 7 HZEM
MR ER Y DFAA, 5%

BRY, MIRBREETEKNEY . 160
M, —XBIEKEk+ DFAA &
ERIBEREE BREWERAN
2umol /(L - d), TIFEZWERAEAR L
EREN. B R, DFAA 5%t
RAFHEE, TENERAIZRAED
FifIH. Admiraal 25(1984) % 7
WMREAENERLT, —HEER
(Amphiprora cf. paludosa) i3k 4
F4JE B ( Navicula salinarum) [7) ¥ 0 5

NO7-N (pg/L)

15 19

10
IR F (D

Wi DFAA,
TR K, DFAA WK B4 /MRS K Rk NO; -N(@)F
NERASGEREEAZHAT. XL NO; -N(O)aR#

B 5 7E X B B DFAA BB & Kk F Fig4 Change of contents of NO; —N(@ )and NO; -N(O )
ﬁﬂ&l&mﬁo Poulet L‘;Fj,_.( 1983) %E 5 in seawater during the culture of Chaetoceros minutissimus
ARRNEFRPEREBX AR, IS HEXHEROLFHR. RAERPER
MY, BEEABNEARSTRERME Hifixt DFAA MR ER; mBlEREKNE
B, BEEHHNEARSEEMBIFERE 10 — 20 5, SE k& a5 DFAA Ry
SRR B AR 4 B ) DFAA, ffikik+ DFAA & B1g%. Hammer %(1981) K7
MR R K, Kk A DFAA #in. A TERBERE LR . ERE
HERKE—BBE R, Kkt DFAA #1822 AR KA 2), XEE R KEKHH
REIEEAZCHFAER(E4), T DFAA BO/MAITIRKN EERRE, BRBGERHEK,
[FIA — 3 BRI FFARFET., ENTmKPREH DFAA g Rt fin, XeaF—
S VERE. Bk DFAA MREEHARAE. H/NARBEERIGEH, Kik
#1 DFAA S RAEHE(E 2), XEFRAZHHEYNERKESHCEHE KEEEF
BMERFT, BKPREEAREEEIY. XFHHALR S Hammer £(1981) # Poulet
2(1983) FrRER RS .

ENARIBRERSES, KiEhE@RKEEYW(DCHO) N ERBEEX LY
DFAA #fl: ZEF e F I T DCHO RWEXTRRE, HGHE FiFHE
PHARER, BROBALESYHEN SAKGHAREME(E2). Ittekkot(1982)
RIS TR EY) REIBR P EFA Y RO LR, IR E K DCHO
#1 DFAA 5 DOC # 20%, XM EZMHYAMA. % TDFAA fl DCHO 4L #E17 H
B(H2), aILIE, TDFAA MK EEE x—%, XA RER TDFAA tt DCHO xf
AYRE AR, [ TDFAA W M B PUEK. T BBl DUE S 40 N R 2R v
Y 5 LASE B AN R S e 74k, 0 Dortch (1982) w45k i, 5 7 R B AE O3S 40 M 9 A R
CR(ERE. % SER BEAES) UENARRSIAE KA. ENAREERNE
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B, DOCHB¥ERBME XA THE, XHERENBFEA Y (DOM) =4 5 R
AR BRI At ( POM) &8

MNE 4 EH, NO; 5 NO; @d/MaRIRMERSTE 1T WNO; 58
RER, FWHYSETREE, R NO; fii; X4 NO; FEMKN, FiHY
NI HR R NO; 1B R R TE.-

F2AEA3ERERPA—NPAEXKFE SN EERVEN SRR SEFENNE
HEN, LFXEINEERTS S TREKSBEGIE. AAKNEH, Glufl Gln 1
bk, BOAKER RSB ERER, MBS, Ser, Glyfl Ala fysiskE K. Kikpx
FirE X 4 B AE AL AT REGRER T BE B R Rl A B R (Poulet et al., 1983). #t, A K/G
B, KEPREEEER Om, His SEMEMKAIBRED TEEZARN M EEEEERD
TR B K R SR A0 R 4 45 B (Poulet et al., 1983). H4h, Arg S BRI, Om f& B
i, X ] fE SR Arg i /5 9 45 5 (Mopper, 1982). & 3 KB, Ser, Gly, Ala, Glu,
Asp, Gin fl Arg W E B HEEE. THEBERHEER. Poulet F(1983) EIFHEH
fRIFEF K I Asp, Ser, His, Thr, Ala, Leu, Om ¥/ EBRFEMHETIBANE
B, ATHELERS5Z2ALHME. Hammer %(1981) FEIE R BHEBEN LR S, WEX
Ala, Gly, Gln, Ser % 4 H LB W EEM, MELBEKANE Glu, Ala, Val, Leu, Om
MLys, TGRS ZHEER. XBEEHNWER, RS TRERF&EM ML
FHEERAERRHE, HMEMRHRBEEYHEAR. LHEEF(1985) /MK, =/A1\
353 ( Phaeodactylum tricornutum) M35 % ( Nitzschia sp.) 3 FhEE 3 B K B Z R 4 B
Bt £, Glu, Asp, Ala, Gly, Arg, Phe, Leu %5 FEH R ®,; Hecky %(1973)
%t 6 FhREME R KB B EM AT R E: Ser, Gly, Asp, Glu, Ala, Tyr, Thr, Leu %X+
BEEER. ATHEEGRE52FEAML.

4 4

X/NARISER R LR RS, FIHEYA{UR B KS DFAA MEBEA>E, R
2 DFAA MiE#EE . BIFEYAUERRE S Z WEHEER Y DFAA, HAEHRR
BRENBERTHASRKE. E/MIRREKHY, Kik$ DFAA & & H #EBEK,
TIFE G BAE R K. 7E/MARIREN AR FA K B Bt DFAA WAREAHE. XL
aTLLEE, #ESD DFAARNSE. AR HAHNERRSFHEYNRELIF. £H
FETHEIBEETIN LR,
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THE CHANGE OF CONTENTS OF DISSOLVED FREE AMINO
ACIDS IN SEAWATER DURING THE GROWTH OF
CHAETOCEROS MINUTISSIMUS

Lu Tiansheng, Ji Minghou
(Institute of Oceanology, Chinese Aacademy of Sciences, Qingdao 266071)

Abstract The release and uptake of dissolved free amino acids(DFAA), determined by
HPLC method, in culture at 251 C of diatom Chaetoceros minutissimus Maker et
Pr—Lavr were studied from Nov. 1986 to Feb. 1987. The results suggested that
phytoplankton is not only a major producer of DFAA in seawater but also a con-
sumer. Phytoplankton takes up DFAA as its nitrogen sources even though nitrate is
suffient in seawater. During the first stage of Chaetoceros minutissimus bloom, the
concentrations of DFAA and DCHO declined, and at the end, both concentrations in-
creased rapidly. The compositions of DFAA released in seawater were also found to
be different according to the species of plankton and growth stages of the diatom.
These facts indicate the composition, concentrations and distribution of DFAA are
greatly influenced by the bloom and decline of communities of phytoplankton in
seawater.

Key words Chaetoceros  minutissimus Maker et Pr—Lavr Dissolved free
amino acid (DFAA) Dissolved carbohydrate (DCHO)  Dissolved organic carbon
(DOC)



