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Food chain analysis by nitrogen isotopic composition of amino acids
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Nitrogen isotopic composition (6"°N) of individual amino acids has recently been employed
as a potential powerful method for estimating the trophic level of organisms in food webs. In
metabolic processes, one group of amino acids has little change in their nitrogen isotopic compo-
sition (e.g., 0.4%o for phenylalanine), although another group has a large isotopic fractionation
(e.g., 8.0% for glutamic acid). This fractionation could be associated with the cleavage of carbon-
nitrogen bond in the metabolic processes (e.g., transamination) of amino acids. Therefore, a
comparison between 6N values of these two types of amino acids would provide the trophic
level of organisms. In fact, we can estimate the trophic levels of aquatic organisms with a small
error (1o =0.12), employing the equation: [Trophic level] = (J *Nyutamicaca — 0 " Nohenytatanine —3.4)/7.6 +
1. Thus, a key advantage of this method is that the trophic level can be obtained based on the 6%
N values of two amino acids from a single organism; consequently, unlike the bulk method, it is
not necessary to characterize the 6N values of primary producers. Here, we review the princi-
ple of this amino acid method and its application to natural organisms in marine and freshwater
environments.
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TL= (5 15Ntr0phic ) 15Nsnurce - ﬂ )/
( A trophic A source) +1 (3)
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Table 1 Summary of the isotope difference be-
tween amino acid and phenylalanine (f3),
»N-enrichment factor along trophic level
(A), and their variability (1o) for aquatic

organisms.
s A

Average lo Average lo
Bulk 2.6 1.3 2.1 13
Alanine 32 12 6.1 2.1
Glycine -2.3 34 3.7 3.9
Valine 4.6 1.2 5.0 1.7
Leucine 2.3 1.6 4.8 2.0
Isoleuicine 29 0.8 4.8 1.7
Proline 3.1 1.7 6.1 1.6
Serine -4.6 22 3.6 3.0
Methionine -2.0 0.6 0.5 0.6
Glutamic acid 34 0.9 8.0 1.2
Phenylalanine - - 0.4 0.5

FRARESEN L w7 I /8 (Source amino
acid) &, Z1t¥35 (L535) 73 /8 (Trophic
amino acid) DEMKILE, BIE—REEHZIZBITS
WEDT I BOFNARIL DR, Awucer Atropiic 1,
WHEDT I/ BOEYESIAE S M AL LAHEE
R o JEBAYIZTIE, 0" Nuwcer 0 Nuopmie (ZIEHEA 72T
IVBEHCLIENTESD, X (8) OKIHS,
Avcoppics Deowree DEPIITD/NF Y £ (Tablel) <2,
FMALOMED LTS (REZBR) 2EET 5
&, 0" Newe 2T 2 ZVT T2 %, 0 Nuopmic 127V
I vmREHVYE (X (2) ISR ENRE
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Fig.5 Derivatizations employed for nitrogen isotope analysis of amino acids.
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Fig. 7 Potential to access complex networks of food
chain by 6"°N-6"C of amino acids.
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