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Despite the usefulness of nitrogen isotope tracer experiments in nitrogen cycling studies, there are not such
many measurement data mainly due to the difficulties in analytical methods. Although Gardner et al. (1996)
developed a relatively simple and accurate method that can measure ammonium isotope using HPLC and used it
widely in various N dynamics studies, the technique was not adopted to other laboratories. An HPLC-RTS sys-
tem using updated HPLC pumps that can perform the same measurements as that of Gardner et al. (1996) was
built. The result of standard sample showed linear increase of RTS with the '*N proportions. Centroid retention
times calculated with Matlab® program enhanced the linearity of the response. In a sea water incubation experi-
ment spiked with '"NH,’, the uptake and regeneration of ammonium could be separately estimated using the
temporal change of '"N/"N.
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7Fs3H E1%IEt. Membrane Inlet Mass Spectrometry (MIMS)E
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Fig. 1. Schematic diagram of the HPLC system for ammonium iso-
tope analysis.



HPLC-RTS (high performance liquid chromatography-retention time shiftys ©-83F 4WF o]2] ePdsolda S0 7/ 49

3} 7o) mlEslgith ZF 12]E]e) boric acid 30 g& 7}
3}31, KOHZ o] ¢-38lo] pHE 7% 243 5 10 ml2] HghS3} 0.5
ml 2-mercaptoethanole]] =<1 OPAE 413lt}. OPASE HHE %1
T FHHETNE So7P] Aol BA 0= A== oF 1 m Ao
9] post columns & wfj A|52] walo] JofulA| Hrh(Gardner
et al, 1996). FF A5 9 Al7]:= DA(digital analog) converter
(dsChrome; DS Science inc.y& A TIXE 5= W3k oH
, dsChrome-I (DS Science inc.) 2L EJO]E o]4-35lo] AHs)s)

k.

AZ0LE 12 (chromatogram)

AlF.2] RTS(retention time shifti= AFA/FE]S] P51 4H]
("N/MN=0.00365)7-0 % o]Fox] EFAIFY] retention time?} =
Aot} k= AR retention timeS HWE0 ZH ZsIT), 2}
Al P EH ¥4 BIE 7R 4 uM] Ul 3E<EA S (internal
standard)E- injection 3t ¥ &3] 7t ol ZHYAEE injection
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Fig. 2. Chromatogram showing the separation of ammonium from
amino acids. Peaks for internal standard and sample are indicated.
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Fig. 3. Relationship between ammonium ion concentration (uM) and
peak area in the HPLC-RTS system developed in this study.
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Fig. 4. RTS (min.) in different proportions of "NH," in the total
ammonium concentration. Centroid retention times (ctR) calculated
in two different ways (ctR1, ctR2) are compared with the peak retention
time (pRT) (see text for details).
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Fig. 5. Changes in (a) ammonium concentration and (b) "N pro-
portions in the ammonium ion over time in seawater incubation experiments
with water samples of the Youngsan River Estuary.
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Fig. 6. Ammonium uptake and regeneration rates during incubation
experiments with seawater samples of the Yeongsan River Estuary.
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