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Chemical composition and mineralization of organic
nitrogen in marine sediment*

Isao KOIKE**

Abstract: Amino acid nitrogen is a major component of the identified forms of nitrogen in
coastal surface sediments, occupying up to two-thirds of total nitrogen in these sediments.
Amounts of organic nitrogen in the interstitial waters of Tokyo Bay sediments were a minor
fraction of the total nitrogen (ca. 1% in the surface), and this percentage decreased drastically
with depth. Total amino acids in the surface sediments occupied ca. 50 % of total interstitial
organic nitrogen and 40 % of the amino acids were free amino acids.

Recently the 15-N ammonium isotope dilution technique has been applied to the study
of organic nitrogen degradation in marine sediments. The rates of net and gross production
of ammonium can be obtained simultaneously by this method. Previous studies using this

approach are summarized with emphasis on their methodology.
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Table 1. Type of nitrogen in marine sediments.

( Acid soluble—Combained and free amino acids

Organic nitrogen—|
|

Total nitrogen-

Combained and free amino sugars

Others

{Acid insoluble—Humic substances

Others

{Inorganic nitrogen—Ammonium, nitrate, nitrite, gaseous nitrogen
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Fig. 1. Vertical profiles of particulate nitrogen
(PN), dissolved organic nitrogen (DON) and free
ammonium in the two sediments of Tokyo Bay.
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Table 2. Amino acid composition and total amino
acids of sediment samples from the Ebro Delta
(Spain) (GONZALES et al., 1983).

Location Embayment Coastal area

Amino acid A B A B
(mol %)

Ornithine 2.6 4.4 3.8 10.7
Lysine 5.8 4.3 9.0 3.2
Histidine 2.9 2.9 6.8 5.4
Arginine 5.0 3.2 4.1 4.6
Total basics 16.3 14.8 23.7 23.9
Aspartic acid 3.0 2.0 4.1 7.4
Glutamic acid 13.0 8.8 10.4 14.1
Total acids 16.0 10.8 14.5 21.5
Threonine 11.1 7.0 8.4 2.9
Serine 7.6 4.8 8.6 10.4
Hydroxyproline 3.1 10.5 3.7 6.1
Proline 3.3 9.0 2.7 3.6
Glycine 15.3 13.2 11.7 4.2
Alanine 5.1 10.2 7.0 5.1
Valine 8.0 4.8 6.6 7.8
Leucine 2.7 2.7 3.9 3.5
Isoleucine 4.2 5.2 6.7 6.3
Total neutrals 60. 4 67.4 59.3 49.9
Tyrosine 1.1 1.6 0.7 1.1
Phenylalanine 5.5 1.8 5.3 2.5
Cysteric acid tr 2.8 tr tr
Methionine 0.6 0.9 0.7 1.1

Total amino acid 0.72 0.87 0.17 0.20
(% of dry wt.)
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Fig. 2. Vertical profiles of total organic nitrogen,
total and free amino acids and ammonium of
the interstitial waters in the Tokyo Bay sedi-
ment (upper fig.) and Pacific Ocean (39°58’N.
245°26'E) sediment (lower fig.).
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Table 3. Amino acid composition of interstitial waters of sediment samples from Tokyo Bay.

Depth
Amino acid 0-5cm 55-60 cm
Total Free Total Free
(eM/liter)

Ornithine 1.71 0.47 0.16 0.14
Lysine 5.13 2.12 0.81 0.38
Histidine 1.69 0.00 0.20 0.00
Arginine 2.26 0.00 0.49 0.20

Total basics 10.8 (1.9%)¢ 2.59 (1.1%) 1.66 (2.3%) 0.72 {2.6%)
Aspartic acid 58.7 25.4 8.49 1.67
Glutamic acid 183 16.5 12.2 4.45

Total acids 242 (43%) 41.9 (18%) 20.7 (28%) 6.12 (22%)
Threonine 26.8 19.8 4.86 1.69
Serine 27.5 18.5 4. 49 1.69
Hydroxyproline nd nd nd nd
Glycine 50.0 23.4 9.05 2.42
Alanine 72.3 45.4 9.52 3.30
Valine 77.9 54.1 8.00 4.00
Leucine 11.5 4,51 3.37 1.79
Isoleucine 13.3 6. 46 3.03 1.54

Total neutrals 280 (50%) 172 (72%) 42.3  (58%) 16.4 (60%)
Tyrosine 5.92 0.00 1.47 0. 56
Phenylalanine 0.40 0.43 0.85 0.85
7-amino butric acid 10.3 4.55 0.45 0.30
Total amino acid and 556 238 72.7 27.5

other primary amine

@ Fraction (%) in total amino acids and other primary amines are given in parenteses.
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Fig. 3. Depth profile of mean rate of net (stippl-
ed) and total (stippled+nonstippled) ammonium
production for four cores in Limfjord sediments.
SDs are indicated. (BLACKBURN, 1979).
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Table 4. Rates of ammonia production and consumption of marine
sediments estimated by *N-ammonium dilution method.

NH.*
Location production consumption Remarks References
(nmole/cm?®/day)
Limfiord (Denmark) 287-367 22-47 Anaerobic, BLACKBURN (1979)
0-2cm depth (17°C)
Danish coast 32-80 12-48 July BLACKBURN and
0-2 cm depth (4.8-11.8°C) HENRICKSEN (1983)
72-140 28-90 November
(6.4-13.6°C)
Tidal marsh 96-727 0-727 From Sept. 80 BOWDEN (1984)
5-10 cm to Dec. 81
Seagrass bed 1390-4440 1080-2830 (11°C-17°C) 11zUMI et al. (1982)

(Alaska, 0-3 cm)
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