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#E TI1986F 1 A— 11 AARBBHAEESFTRMNE 10 M LRERKERE K
PR RER OFAANER,. SROMHREB NS, SRR, T M HENER
Hk b A B AR R E M (TDFAA )& BWEDY 1.24 — 2.28 pmol /L . ZHUEHITE 2
AHaT 55 (0.4 pumol /L), 11 BR3EERE (5.0 umol /L ). FriMEEK S, Glu, Gly,
Arg, Leu, Orn, Ser ¥ 5%, BARBILIMMREKS DFAA SEVABHE T H b
fi. BHMHBBLESEERDCAASE—BBETDFAANSE, TARENEER
HRMAER. NG NNERKPE TDFAA TR, BASUN, —BBETFEE. ERE
K&, DFAA RS ZAEYIRME .

X7 RHEERBMGE (HPLC )& BHEEEEER (DFAA) BRY4GARER
(DCAA) BAFRWHEER (TDFAA) BHE

WK PEMEER (DAA)REYENN=Y, EMNESETHIENSHS5NR
EFEARKTFEEEINRR. AXMERMBERBKTEBEER | CERRFREE
B (DFAA)MIBREASEER (DCAA)] B2 M . FWEL, XEMKREZEKS
AR, DUNBBES B K AR A = 5 MK TR AR 2R,

1 XBRkESHIE

1.1 RKEAAAKERE 1986F1BKE.2AK. 4 Ada.5AK. 7R%¥.8A
A1 AT 10 80 (B 1)RBRTEREK, FFREMSENI C,, F, A H, ¥H¥%
TIERK . EEKARZHEMER, JKE/KA SL Niskin RAKBEBEFIEL 2m Hibk
B, KEEFG—BHBAE R (Whatman GF /C, 4 1um WSS EFEE. BE
BETE 500 C FXu8s 6h, JB/EMIKEBEEA SOmL BZEHRA, BT —20 C KBKE
PREZSH . AHARDALHRERBERNE, BRBEMRENE 240, REHRKU
HIRBKA Milli — Q B4k sh¥t, 8 FIaTHE LIS K PYE. _
1.2 DFAAWISYT  REEERS (19898t i AR BHAGIEE, ) BEMNE
HFEEMRNBE TR (OPA)METOLRTEY. M REN 10%. BRI A AAA
RO AIEN (Waters A5 ). Fo/5 AR AIER S 300 x 4 mm # u— Badpack 10um
C,; B (Water Associates)f 125x 4mm 3 u C; ¥ (KEGIEBAHLKAH).

* R R —y. BE4E, B, BAET 1954 69 A, AERMREE LS.
UERFALBBENELS Y, EEBMENXRZHE HPLC 44T, HBMSRESHE DOC 44, HRESE
Wk,

BWHRBER: 199348 A 18 B, HZAM: 19954 8 A 31 A,




118 i < = 5 # # 27%

. 120705’ 120°15'E 1.3 DCAA Bl g DCAA 81
N KA TREAR KESF, W Sml ik
G BIKEEEAT 450 C BEked &

oY

6 mol /L HCl, TAZIN,, H&
- 110 C Kkf#24h. FEK L 6mol /L
G e NaOH BHFME pH=9.5, & &k
y " WE DFAA MTEAT, B EE K
DFAASE. HILE E/KH S DFAA

' we, TRKBPEEZET, MA ImL
fAz OBy
# S

o &% DCAA & .
A T 1.4 BMEAHLE (DOC)FIR ARk
B BN R &% (DCHO)MElE WRESHS

Fig.l Sampling stations in Jiaozhou Bay, Qingdao  M3Z7(1984 )oiifFiy “ TN E bk “ﬁﬁ]j(
K CO,7E. RAMHBENER - R (L9ES, 1983a), #l DCHOZE.
1.5 BRAIY (POM)WAE BEFSILRBEK L ELBHAEEE (GF /C)
e, BB E BRI A 1. 5L S AR, TiﬁTﬁll\ﬁﬁiﬁ4ﬁ(ﬁ?k
 2min), BHARNE. ©XEHEGE, FIF CEERE, #F%EB%+H DOC, DCHO
M1 DFAA 8.
2 #R5iTE
2.1 FREBKHIDFAAKMER  BMEC, #1986 F 1 HBIRSE 11 A 7 KERBH
XKE/KFH DFAASBRE 1. A[LLEN, C, W1 7 1AKEKS DFAA SRERK
% Glu, Gly, Arg, Leu, Orn, Ser %, —fi& 87 0.1 umol /L Y.L, HIBFE XM
ZHIEF 0.02 pmol /L, HHEZRA A % (Pro AfE5 OPA ERAAEY, Lys i
FEMBARE. &ACKRMiTE)., ARMEERFUPHESTRRES, VEERESY
BH 55%; BMEH (His, Arg, Omn)RZ, H30%; BR¥E#E (Asp, Glu) Bk, A
15%., HMEZ RS Mopper % (1979)% I & ¥ ¥ % /K ) DFAA & &, Braven %
(1984 )%t 3% Fl Ak gk b DFAA S BFFER(PH > Bt > BUEEERSE )M
o, SLBRESE (1983 b)M ARSI 8] BRK BT il 45 R BRI, BH B /K DFAA
¥ Glu, Gly, Arg, Leu, Ser i MBI, HEMRWRERMKMN EER
Sr. HUEERI Thr, Tyr, Phe ZRARHEY R P T ER S, HEBKTHER
HIRME, REEH DFAA ARNRERTZIHEYOMES, REXEHEYHAERFTK,
RHEEYRRBESERBER K, BEA VSR N RN ERELE S8R AR
AR BKEF HEBNFEEEREARN. ERFEPATEY HRA KL Om
(ZHE%, 1985, 1992), HERZ/KMEIRAFHSBHMLE S (AR mol% >
10% ). XAJEER B FArg AR FEYR B SR PBEMAE R Om, & KAEE KR
K& EEEBESH(Flynn et al., 1986).

1) BEAES, 1993 . /AR (Chaetoceros minutissimus Maker et pre— Lave KB PR iR SEM T
BN KRREL, BESHBELXR).
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£1 BMEC, BEFEHKDDFAANEE (umol /L)NEFER (1986)
Tab.l Seasonal variation of contents (umol /L)of DFAA in surface seawater
at station Cs of Jiaozhou Bay in 1986

o * X H # (A.H) Ty
01.29 02.24  04.17 05.28 07.03  08.07 11.29 (4 mol/L)

Asp 0.072  0.033  0.078  0.066 0.032  0.051  0.068 ©0.057
Glu 0.115  0.057 0.081  0.107 0.060 0.262  0.243 0.132
Asn 0.022 + + + 0.003  0.066  0.015 0.015
Ser 0.085 0.037 0.198  0.060 0.065 0.103  0.082 0.090
Gln 0.026 + + + + 0.016  0.062 0.015
His 0.060 0.055 0.079 0.073  0.050 0.118  0.009 0.063
Thr 0.017 + 0.005  0.055  0.002  0.006 + 0.012
Gly 0.180  0.037 0.191  0.150  0.090  0.157  0.113 0.131
Arg 0.212  0.042  0.209 0.151 0.012  0.017 0.427 0.153
Ala 0.085 0.024 0.098  0.054 0.045 0.093  0.046 0.064
Tyr 0.020  0.017 0.021  0.002 0.018 0.019 0.016 0.016
Met 0.177  0.009 0.188  0.162  0.028 + + 0.080
Val 0.152  0.024  0.162 + 0.029  0.010  0.017 0.056
Phe 0.013  0.015 0.009  0.007 + 0.005 + 0.007
Tle 0.117  0.022 0.106 0.056 0.022  0.041  0.015 0.054
Leu 0.204  0.018  0.113  0.115  0.116 0.380  0.057 0.143
Om 0.058  0.031  0.273  0.338 + 0.270  0.107 0.154

TDFAA & &

1.615  0.421 1.811 1.396  0.567  1.614 ~1.277 1.244

(# mol /L)

| (%) 11.6 213 8.8 12.1 16.2 19.4 24.3 15.2
B (%) 20.4 30.5  31.0 40.2 11.3 25.1 42.5 29.8
Pk (%) 68.0 48.2  60.2 47.7 72.5 55.5 33.2 55.0

+ & <0.002 ymol /L.

2.2 REWKFTDFAA FIDIN SR ZENANL TE1NCEFEILAZIIHTAH
B, BME 7 A RBEE KK TDFAA S B EHHE XN 1.24 —2.28 pmol /L
(B2, R ). KEBA2 At TRMEME, —8&IKT 1.0 umol /L, 11 C,
MB W RAEO04umol /L. 4 HBHC,, C,, F, B S AHBMY,. Y,, B, i ELFNE
fi, 52— 4pumol /L., 7.8 A XK. KEHWE 11 AR TREMHE, FHHE
iX 5pmol /L.

W 10 SRS AR A FHELIE 3 %8, TDFAA SBMAFHEE2 AfR
HEAK, 0.76 umol /L, 11 A AEE, 3.21 pmol /L . DIN (A EHLRZ M) S &
BA 5 TDFAA SBEME BTN -3, IS WL, BRSFHEDREN
KEEEYVIXFR. 5 Braven % (1984 )% FHEF MWLl 2K TDFAA A & BE
1.4 —3.7umol /L ZHMEERHE. EESBIK £ZFH. Braven il K, EF



M B 27%

120 ¥ % 5
/’
2
5.00 K
a ,’
3.00}
21.00»
[=]
g
2
< -
/
& b o
& 3.00t
L
1.00
0 N .
1 2 3 4 5 6 7 8 g 10 11 12
B#y (1986)
B2 BEMIET M RLEREK 7 49 H i TDFAA
BEFVEA

Fig .2 Scasonal variation of TDFAA contents in surface
seawater at seven stations of Jiaozhou Bay
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Fig .3 Seasonal vanation of monthly average contents of

TDFAA and DIN in surface seawater at different stations

of Jiaozhou Bay (DIN includes NO3 —N, NO; =N and
NO% -N)
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Fig .4 Seasonal variation of monthly average

contents of TDFAA and DOC in surface seawater

at Cs station of Jiaozhou Bay

1) BEBA%, 1993, /NARIR(Chaetoceros minutissimus Maker et pre-Lavr K BPBEHEEEERTE

FEM K P EL.
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— 11 A& Ew/KD TDFAA S B 5 DIN S B H Y HESHELBREHERXER

(B 3). PEHEYERRNAL, TDFAA M DIN &8 BB WA R ; 7ERAR
EETHENET TDFAA Al DIN 3% 8. C, ¥ XE® K+ TDFAA 5DOC &
BNZNEARE 4, BAFARBS, HENELEREEL .
XL Y,, B, MIT, W%
BK#, DFAA B BHE T A
T, HRKBRANEM T HKEEARES, ” H H
ﬁ%éﬁ%ﬁﬁéﬁ&, Kﬁ?ﬂﬂ‘%*ﬂ@@ Y, er Az B, VBVS Ya Cs Cs; F; H,
BERIHENFEREEE R FEXE. 75 Fig.5 Monthly average content of TDFAA in surface
8] F3 ;‘/,EH(J TDFAA @Egéﬁgacfg seawater at different stations of Jiaozhou Bay
2.5 REMEREKPTDFAA SBRMMA  BMNBAREA B ARERRE
A TDFAA SRELENE 2. TRAE L, REKD TDFAA S B —BIUKEN
Tab.2 TDFAA contents (zmol /L) in surface and bottom seawaters
at different stations of Jiaozhou Bay in 1986

g
=3
S

o
S

TDFAA 5 B(ymol/L)

(=

2.4 EREMWKH TDFAA SBMAAE  K¥ifiRZ KT TDFAA SBRMA FHER
S, WURMBARLEB Y, 280 C, IO F, MEmMBSH,. TEE, H5H
FTHE Il AR RE LY

Sumol /L. BAXJLA M BT X

SETYHEL, B, XILAEN Bt

KEBR, EREB. BWEFHT, &  H5 KMNSEHEKEKTDFAA & i A T
—sebhr, REYH RS KBS, FENETAEIENEKESRS O, KbEYR
ERED, MHYURMIEESRD, Stk TDFAA HR.

. XS LY N MR A AR S k.

22 BMELA SR ERERAKSATDFAA B (umol /L ) (1986)

R 01.19 05.28 07.01 11.28
(H.H) ) ) ’ ’

¥ i C Fj Csy Fj H, Cs Fy H (OF Fj3 H
xRk 1.399 0.747 0.560 1.275 1.425 | 1.027 1.911 0.788 | 2.164 3.599 2.040
ERK 0..661 0.617 0.443 1.307 0.909 | 0.664 0.434 0.998 | 4.487 1.869 1.918

¥ FHKHE. G, 17m; F3, 35m; Hy, 38m.

2.6 FZEEKPDFAA fl DCAA K& B 1986 4E 5 H MM 5 AN 35 (R B
REKHEWET DFAAS BN DCAA 58, W%k 3. DCAASE—BET DFAA &
B, DCAA /DFAA E—M N 2 —6. X5 Garrasi % (1979 )4 L350 2. St
WL, WEE AT KA AEE KD DCAA /DFAA LM ES R (1—4 ) KB
fol. i Dawson % (1978 )%t 3% A MBI HERBN 0. Rz kK, ARFET. &
% DCAA R RBMENHALKRAE, HHAR DFAA BHEHREHE (Williams, 1975).
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DCAA HJH M H Asp, Glu, Ala, Ser R G HAMEEK, HPMHEEER 5H
DCAA M 40% KA ; BHEE N 10% — 15% Af; bHER 0% £H. 1 Met,
Phe, Try F&MAMERKEERIE DFAA PER AL, MAE DCAA FHBMT. 5
Garrasi 55 (1979)#15# DCAA HR A BHMFE. &2, DCAA 5 DFAA WA RE A
GLSH

F3 BMZT1986 £ 5 A SN BEAST DFAA I DCAA &8 (umol /L)

Tab.3 DFAA and DCAA contents (umol /L) seawater at five
stations of Jiaozhou Bay on May, 1986
C; Y, Bs Y3 H;
BER
DFAA DCAA | DFAA DCAA | DFAA DCAA | DFAA DCAA | DFAA DCAA
Asp 0.019 0.485 0.110 0.166 0.134 0.178 0.216 0.632 0.051 0.537
Glu 0.056 0.654 0.232 0.380 0.172 0.407 0.472 0.821 0.282 0.950
Asn 0.003 - * 0.0l6 - + - 0.033 - 0.016 0.004
Ser 0.027 0.251 0.372 0.165 0.040 0.117 0.876 - 0.071 0.249
Gln 0.005 - 0.014 - 0.007 - 0.190 - 0.012 -
His C.027 0.110 0.043 0.004 0.090 + 0.261 0.412 0.115 0.029
Thr - 0.107 0.058 - 0.057 - 0.096 - 0.014 0.106
Gly 0.076 0.291 0.274 0.020 0.209 0.028 0.654 - 0.158 0.217
Arg 0.020 0.241 0.233 0.032 0.251 + 0.281 0.065 | 0.134 0.141
Ala 0.021 0.299 0.065 0.277 0.050 0.153 0.290 0.662 0.059 0.402
Tyr 0.007 0.123 0.049 0.012 0.051 0.012 0.167 0.127 0.029 0.127
Try - 0.014 - 0.013 - - - 0.027 - 0.099
Met 0.018 0.204 0.031 0.148 0.173 0.068 0.003 0.280 0.136 0.167
Val 0.011 0.027 0.141 0.037 0.152 - 0.038 0.026 - 0.047
Phe 0.008 0.215 0.036 0.106 0.018 0.114 0.092 0.158 0.024 0.207
lle 0.010 0.302 0.078 0.021 0.097 0.069 0.072 0.397 0.090 0.247
Leu 0.201 0.045 0.214 - 0.169 0.068 0.091 0.159 0.114 0.209
Orn 0.051 + 0.323 0.084 0.247 0.134 0.171 0.115 0.120 +
TDFAA fi
DCAA & & 0.560 3.368 2.289 1.465 1.917 1.348 4.003 3.881 1.425 3.738
B (%) 13.4 33.8 14.9 37.3 16.0 ' 43.4 17.2 37.4 23.4 39.8
B (%) 17.5 10.4 16.0 8.2 30.7. 9.9 17.8 14.5 25.9 4.5
P (%) 69.1 55.8 69.1 54.5 53.3 46.7 65.0 48.1 50.7 55.7
DCAA/TDFAA 6.0 0.6 0.7 1.0 2.6

F: 4+ R <0.002zmol /L; — RARH.

2.7 FRAVYHF DOC, DCHO, DFAA 07k il Kp, BRYEEE
HEL EER. BOKILEY. IBEYRS. EIEREN 0 TR ILRERESY R, £
EREFUEHNF Y 7+ DOC, DCHO Hl TDFAA S BHAERLE 6. %
Mo B A BB, AI— B (3 KULHT), TR AEY KB WA B IR,
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Kk DOC, DCHO 7l TDFAA &MY, J5— ¥ B Bk 9 ik 9 n] 7r 4 &
SEMRD, BTHFENHMEBEY R, FHAREHNHEMESBTEY R, B,
k& DOC, DCHO FITDFAA SB[ K. %51 DFAA & B/ H 24k (Eg)
5 TDFAA R b a5 AL, % Om SR 3 O3, HA DFAA B | KNI,
%2 REJTA T, 2% 5 KEEME. £0@dBb, SHEIR L mpEmER
A—*E, DFAA M fbmtR. XA, BMEHEKS DOC 5 DFAA S EFT AL
FH—BHEE 2 —, FHEES 5N, BRI 2 #5749 DOC 5 DCHO K4 R 3h
FIFRA TR W ARIE, BT X BB Y 4 4% 7= DOC #1 DFAA & BB &R,
YRR 4 REFE ZH/RIVK.,
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Fig .6 Variation of DOC, DCHO and TDFAA concents in the decomposition
course of particulate organic matter
3 HiE
BT 7 ISR FRZE K H -1 TDFAA S EE N 1.24 — 2.28 umol /L.

B mE DFAA X Glu, Gly, Arg, Leu, Om, Ser %. DFAA &% U PHEE
Mm%, WHEERZ, BREERD. BRMERIENRZKS TDFAA S8&—&2 AGH
B, 11 AfrES, SRURETE0.393 — 5.390 umol /L Z[H]. BRBETXIEFRH
JLANUEH DFAA SRS & T HAW . REZEKT TDFAA &8 B TREK,
A Bk 57 AR B %Jnﬂiﬂg DCAA &8 —M& T DFAA & &, Wi KBeA I
TS E KM, DFAA BIGHRE T RE S XA YW E#E Y.
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STUDIES ON DISSOLVED AMINO ACIDS IN
SEAWATER OF JIAOZHOU BAY

Lu Tiansheng, Ji Minghou
(nstitute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract The distribution and seasonal variation of dissolved free amino acids
(DFAA) in the surface and bottom seawater of Jiaozhou Bay at ten stations from
Jan. to Nov. in 1986 were investigated using reverse — phase HPLC method.

The monthly average contents of total dissolved free amino acids (TDFAA)
in surface seawater at seven station from Jan. to Nov. range from 1.24 to 2.28
umol /L. Most stations exhibit the lowest values (0.4 pmol /L)in Feb., generally
lower than 1.0 pmol /L . The highest value (5.0 u mol /L ) always appears in Nov.

Among all DFAAs determined, Glu, Gly, Arg, Leu, Orn and Ser are the
most dominant amino acids. The average contents of neutral, basic and acidic
amino acids to total amino acids in surface seawater at C, station are 55%, 30%
and 15%, respectively. The DFAA contents in eastern stations of Jiaozhou Bay
near the coast of the city give much higher values in surface seawater than in
other stations.

The contents of dissolved combined amino acids (DCAA) are generally higher
than those of TDFAA and both compositions of amino acids are somewhat differ -
ent. The TDFAA contents in the bottom water are usually lower than those in
surface water.

The decomposition experiment of particulate organic matter (POM ) shows
that in the course of decomposition, the DFAA and DCAA are firstly and
dominantly released and easily influenced by biclogical process.

Key words Reverse—phase HPLC method Dissolved free .amino
acid (DFAA) Dissolved combined amino acid (DCAA) Total dissolved free
amino acid (TDFAA)  Jiaozhou Bay



