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HEEEFATR),.HEELRERNRAR T FETHHNRARFTEELSH, BREHK
AT (Eppley, 1989) EAN RS, WEBREANLNIGERREAERE
o ﬁﬁﬁﬁbﬁﬁf’)‘ﬂiﬂf (Harrison, 1983; Dugdale %,1986),{H BRTIREKS
— BB EEN, XTI MRS Ho ARET "NRER-BTF Rk, P
THEFHWEN—FFT &R
1 HES5FHE
Ll MEERF ETFREEE NUEHHSEN LR EERZNUEA T H 8 ST-
IMS 88 BUEL-F I (BRIR %,1989) HRMERA JK-1 BI@mASMEEN .

RERF: KUNO, FEEEH 94.55%, (PNH,),S0, FEH 95.26%, Hfbil: AR Hik
H,S0,, #iE#l: AR 4 K,SO,0 #E{LF]: AR 4 CuSO,, Se, INi#Hl: # K,50,:CuSO,:
Se =.200:20:1 LLBIER. ¥ #3l: AR £k NaOH (10 mol/L), WUgHl: GR 4 HCl
(0.6mol/L),

1.2 REERESF FHAEMRER, T 19914 11 Afn1992 42 A, 5 ARERIMNEH
05 So KEEH 200xm FREET RURERUFHSIME T B4 1000ml, FHIR
ERABREMIIL RS
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L3 RS A 450—500°C T4 5—6h X80 H Whatman GF/F EELHAS T
0.03MPa U E F ik, BUNAMERES S AT —20°c FRfERI7E 60°C FT4 48h J5 %
i ae

14 % A Kjeldshl HEH, S EIEHIY NHf ERo

1.5 NH} @y8EK  SEREEs, REET/INVE Conway MZIME, BB E
300-—400 0 (I NEE MBETF Conway MZHGo FEMMBBHEMA 8--10ml &
B, IBAIIEAE 40°C T BIRIL 12h,

1.6 UNEEGREMNE  SFBRBERsoNs, BARERTIRES 15254,
B 1—2p] FREGEE L, RN TG BEREIIG UN B, NHY R RERE A iR A &
ARG,

1.7 HAEHNE S RNEFRARR(ZERNO -NRBEARF(EER NH; -
N) L B 5B R K P AIBURL A LY PN EEERRIKEE , # 8 Collos (1987) BY(8 )R
Blackburn-Caperon #FIY (Laws, 1984) KAEFHFEFERITIKME Ve T Vas, Ve 5
(Ve + Van) ZEEN0 | Hh, L SRR N 2 A8 47 1,

2 ERRHH

21 SRwlE A AR RHEYX NOy, NHY MWRMETE Michaelis-Menten
1R, NO3, NHY FINRIE RS K, 555124 0.74p mol /L &1 1.17 4 mol /L, &%
KL% Vo A BIE: 0.0049h7" F10.0166h™  E il o] He B H 44 5 15 28 K E FoREsHl
MM R, W, YA RRE ST LM, RN RENSENEERT 5%,
UNO; HIIMA BRI A& T 0.08u mol /L, “NHI FIMABRNAET 0.14, mol/L, X455
BT RRER 10.81% R 11.96%,

22 RRpmHE RIEHK NOT, NHI BB RS R I 2 FRe 1991
HEFKZ(E 22) NOT [0 WA AIAB5E 10h, NHY g4 Ml 4% 7h; 1992 44
Z(F 2b) NOy f1 NHi A2k IR RI4: 5134 15h 1 12k AT N, NOT HRitk ik
AR, NHE R bR 5, 1, SE R 7E 6h X IR B E .

23 RERICEHELE A RERTEERAARSEN ON EE RS RN TR
SHERLE o BERBKEYN, WD ETENRRLREER, Hh, B HRERE
18, 12 PO FE R R B A5 4L, AT VR0 8 B AR I

®1 TRENSRELFHRILER

Tab, 1 Comparison of storage effects by dry method and frozen method

& bR EEFA | BRK b3 REE ERERH ERDEERR
BN < B OK 9 0.4528 0.025 0.055
I\(Iqj;& b t=10.64<1,, =3.11
T & 4 0.4657 0.049 0.106
ot A i I Yy 132.33 7.90 0.059
e‘(ﬁé‘;i 1= 1.08<1,,, = 3.11
He F o 4 127.00 8.21 0.065

D) HEN 58 NHT Ban, NET 90003 b R A RiE,
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Fig. 2 Time-course accumulation of N into
phytoplankton in the Jiaozhou Bay
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Fig. 1 Nitrogen uptakes by phytoplankton
assemblages from the Jiaozhou Bay in Aut-
umn 1991 as functions of ambient nitrogen

concentrations

24 WELRA  EEFRETEBEEROEETZ0FRBERRE 2, FESIRER
B, Rig2 PN EEER B R &8, £5R% 7S E R R ' RE R R R SR
BEGE 3o ABRKRAFIAET TR LER, TARREERNEMRK, RASMLH
1—2.5ml, JIEK] 0.5—1g. HHERTIA] 1—2h 98 B 0

£2 TRHEBRFNLERLLE

Tab. 2 Comparison of digestion results at different conditions

et {3 1ml R 2.5m] S fL7] Sml
LIl i 0.5¢ g 1.0g JmEA 1.5¢
h
2 L) | BE (mg) | EE®) | BE o) | EE@®) | 2m (e
1 1.714 103 1.599 —_ 1.513 112
2 1.641 105 1.685 — 1.656 103
3 1.806 103 1.695 — 1.656 106

25 FEBRBERER

Rk HSO, &84 10% (ARREL) . "N £ 0.9627% 1

Pk, 8 BUROBOE I E TIRAY PN F8. 9 N ERERIREL R 0.948, 0.957,
0.967,0.948,0.956,0.959,0.957,0.977,0.954; ¥5{E% 0.958, FRMEZE Y 0.0091 (BAfr 1%
%), ZRAECH 0.95%, FIIEUWEN 99.51% 7T I, T BRI EIHE:F ol it B B
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; Tab. 3 Variance analysis of digestion condition
R PR R HmE | % ¥ F o BEERR
| HE (A) 2 0.009 30 2.44 Fy<Fyai(2,4) = 6.94
e R i A (B) 2 0.009 15 2.40 ‘ '
B =z 4 0.003 81 Fa<Foos(2,4) = 6.94
FE (A) 1 9.75 0.58 Fo<Fyos(1,2) = 18.5
AR mHA] (B) C2 6.00 0.36
B ) 16.88 Fy<Fq,5(252) = 19.0

FHe BUNREREEMEMRE 10% EFREK H,S0, PHERREERANWELRZRIE
Ho
26 ZHERERSHELTERE RAZE A LHEAH 2ml, M 0.7g, JHME 2h,
BHHEONSSBYTBEW, AN ERRENARZRSE, MEEE: IR EEERRE
BECELFE: “1.37) 2 LR FEERART BERKEN4FEFREZRAFTZH, RAZEM
9 ANEERPNEM[S 8.02, 11.78,10.61,11.80,9.96,10.28,9.65, 10.04, 11.19xg; ¥
4 10.37 g, FRUEFEA 1.18, BRBE 4 0.08pg (BWED, A MHBEZEHEEREHREA, L
o EELCHENREER L ASE. HZAERER, HERBIRILT 4u8.
BN&EX 1pg/ml URZRFER NHC B 10ml, S5 8RB E W "N £ B,
SIREERSER Y, 0.369,0.371,0.359,0.368,0.374; ¥{E 4 0.368 , ki #EZE 24 0.0056, A5 5
REH1.53% T 10 pg BROREGLEDRT R I EE Ko LBRUEH, HEIRELLE LK
RAELR lugo
2.7 FHERBERUERE
BIRE R PN FB, [ A BRI RS
=4 NHEN,

BEFEEN 80ug MRRFEMRE 8 M, BHM .9
B AR ILE 40 AL, TR B MR B

R4 FEORBENERERLR

Tab. 4 Examination of the precision and the accuracy of the method

o ) ] \, . mwam| mig
RS 1 3 5 6 7 8 ¥ % (%) (%)
FE (%) 0.364 | 0.369 | 0.363 | 0.366 | 0.362 | 0.374 | 0.367 | 0.375 0.367 | 0.0049 1.32 100.27
Ao EL
?,ug)g. 81.2 82.0 80.9 82.3 80.0 77.6 83.1 80.5 80.95 | 1.188 2.08 101.19

2.8 FEF WLl 1991 FERKERME 5 SyEFAET HWELSER (DIBRER):
FZIZEH 0.4035mg/(m’« h), 6.5m 424 0.1093mg/(m®+ h), 13.5m 424 0.01018mg/
(1’1'13 ¢ h)o

3 it

3.1 PNURBREEFFROSERAM  REFIEMEE IR B 3905 65 R T S A
KERE BEINATREFNEN TN FRKER 10% (Dugdale 25, 1986), (A% ¥



11 #EES: "N RE-ETRIEENERET IOF R 69

BREANFIEFREREMIRE. KXMNFHEYEFRREEIIEMMREZD ik, S0
FEASESTRRBCE RSN  REFRARET 10% A RKkE, UEENTEE
B RIAIR S RIEE . XAERES TEREX N, BMNE 1991 £5KZF NOT &
B4 lpmol/L, NHf &E#)2% Sumol/L), Rz, YA HRASERT BT ERAT
R, HRIFHEMN AR ZE K, NMERREFRLE, EZ2M0ETRMKE, NOT i1
NH} g4 WRUEE, BE =T JEX T HEDHARNARTE k. KRMNE 1991
F£KFEMN 1992 EEFZIWEDERE N AL E R THERPHE: NO; ik R IHHE
B, NHY Y RKERERE, E1F 6h ZWNITEEHRKEHZEEN. XEMABN
51t (Harrison, 1983; Dugdale 25,1986)&—% o

3.2 N HArRRNITE PN EEMNESTEA S, RERANEREE. UESN
BN BAL R TR SEE:, B, B Kjeldahl EEX S IERR B VLA NHY -
N Z/GE% Rittenburg P NHi-N #4245 N,, B ERH Dumas JRRFES & H R
WEEEAN N, UN, BRFEARENE . Dumas HEE—FMEGEREN T, HER]
EHRNMTHZ) Dumas HE¥E, FT Dumas 3EH# N, 5 Kjeldahl-Rittenburg E—#E
FRVARERY L, MEERERER, BERERSEERANET 302g (Harrison, 1983),
AXFI AT RIET L NHY BRXEENE, aETH NHY @ N, B RETERNR

Z WK, LAERE KRB SAPUEERN %, BT ERERKROEFZFEDRL

S EERIEENE LB R KK RERENE, ERTHFRERHE. &HT
RASTAEN NB BROUBEETARSE LR, A5 EMN ARV RBREUE
BERNBEER, XNFTEF TN ERETRATENRGE N ZEETEERT
¥Ekrh NHP JRER PN-NHP EEIE, XARFREFEMRBEIRU S NHT F
A5 ENRA RMBERR M T AR TF B
3.3 BT REEMRSELE  Kjeldahl 3% 2 iy 38 IR 7 Fn & 10 7 tb 81 8 % &
K,80,:CuS0,:Se = 100:10:1, JHBRIHBERZ 4h (L1853, 1989). TR EMHI
W B MRS 18, BRI A R H NHY, Hifn, KA 2 BIZUR <SRk AL
N, BRER )o BALERA K,S0,:CuSO,:Se = 200:20:1 gLtk BIREINIEH. FIFE, R
MR K& @R (NH,),SeOs 4##f~4E NH, T fn N} fiEmR#Hiik. &%
WUERA, A% 1—2h ROR A ML R 7 B 624 NHI-No

R A SN EER, AT T RS T RAT BRI ER NHY %53
R SRR B A HERR AR T 3h, AR S T NHY BOIREL, RIET TR o

AL o X4 5 5% I () 4 T B SRS, IR I A TR BS. NOy AR 2 s AL, i R

feiy NOy 7eigf#id 2 rh (Bt £ B TOZRER, BUERMRE, XMREEDER
Kjeldahl-Rittenburg AT o RITMOPIFIERA, EREFLT(WEFE), IHR
ERER 15%, RAB LA, %k, RABHERBHTHETREHRERBR.

1) A5 FiEY NO; REFIRASTHEETFIRAGRE.
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4.1 PNIRE-BTRISHEOCBELRAG  TRENEANTREN 102 £4; &
FRIFEIAE 6h Z PN LI A TSR IS UREE s TR I B SAE ) 1—2.5m], JREEH (K80,
CuSO,:Se = 200:20:1) 0.5—1g; HEREIAE 1—2h; PEFIEE 8—10ml; WEFIE
7 300—400pl; F KRR 40°C T 12h,

4.2 ETRUEERNR A EEED RN AEN PN EEFRE ; W A2
P B NHY-UN FEEER NHY JRE TR EmEMERER S SImRERER; 5H
MK

g % X &
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MEASUREMENT OF NEW PRODUCTION BY “N TRACE-
ION MASS SPECTROMETRY METHOD*

Jiao Nianzhi, Wang Rong
(Institute of Oceanology, Academia Sinica, Qingdao 266071)

1
Huang Qingwen
(Beijing Syﬁtone Scientific Instrument Co, 100080)

ABSTRACT

A new approach of ¥N isotope measurement with ion-mass spectrometer was
introduced for new production study by N techniques, which take NHj, other thal
N, as usual, as an analytical state. Experimental conditions including the variatio-
of nitrogen uptake rate with different addition of labeled compound and linea
uptake duration lasted in incubation, and analytical procedures (particularly pre-
treatment of incubated samples, such as digestion condition, the effects of NHi
transference from digested samples to analytical samples) were examined with field
samples from the Jiaozhou Bay collected from Nov., 1991 to May, 1992. The re-
" sults showed a good achievment in accuracy and precision of the method (CV <
2%, RE< 1%). Furthermore, comparison to the classical mass-spectrometry methods
the new approach is characterized by its lesser demand for nitrogen amount in sa-
mples (10xg), and by its simultaneous measurement of YN abundance, particulate
nitrogen and ambient NH{ concentration. These are advantageous for new
production studies in marine environment where nitrogen content is often extremely
low, and isotope dilution is sometimes severe due to rapid ammonium regeneration

Key words Nitrogen uptake Isotope Mass spectrometry New production

* Contribution No. 2138 from the Institute of Oceanology, Academia Sinica.



