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1 (8°N  %o) (n=6)
Table 1  Recovery and isotopic composition of N (8”N  %o) of standard amino acids ( n=6)
Amino acid GC-CARMS
- - - EARMS A AFF
Name Recovery( %) After resin Before resin
Alanine Ala 102.9+1.1 -5.66+1.01 -6.29+0.82 —6.63+0.07 -0.63 0.31
Glycine Gly 96.5+0.7 1.06+0.72 1.93+0.61 1.36+0.04 0.88 0.57
Valine Val 98.3+0.4 —0.08+0.42 0.01+0.72 —0.33+0.04 0.09 0.34
Leucine Leu 95.5+1.4 1.68+0.84 2.40+0.71 2.10+0.04 0.72 0.30
Isoleucine Ile 94.3+0.6 -2.66+0.61 -3.22+0.62 -2.63+0.06 -0.56 -0.59
Proline Pro 101.4+0.7 3.11+0.72 3.08+0.64 3.30+0.07 -0.03 -0.22
Methionine Met 98.7+1.8 -1.02+0.82 -1.95+0.93 -1.72+0.05 -0.94 -0.23
Serine Ser 100.9+0.9 2.23+0.91 1.69+0.72 2.26+0.08 -0.54 -0.57
Threonine Thr 93.4£0.6 0.11+0.64 -0.03+0.81 0.70£0.05 -0.14 -0.73
Phenylalanine Phe 92.1+0.2 2.54+0.21 2.64+0.51 2.28+0.06 0.10 0.36
Aspartate  Asp 96.4+0.8 -1.89+0.31 -2.15+0.92 -2.32+0.07 -0.25 0.17
Glutamate Glu 98.4+2.5 -4.20+0.62 -3.89+0.73 -4.52+0.04 0.31 0.63
A% 8°N i A% %:  EAJRMS  GC-CARMS 8°N .

A% : Difference in 8> N values of amino acids standard mixture directly analyzed and passed through cation-exchange chromatography;
A% % Difference in "N values determined by elemental analysis ( EA) ARMS and GC-CARMS.
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2 TL(Hu/PIm-

Table 2  Nitrogen isotopic composition of individual amino acid in freshwater organisms
S"N( %o n=3)

< 3 TL u et
Sample Feed habit Ala  Gly Val Leu Ile Pro Ser Met Glu Phe ClufEh
- . .08 13 70 56 64 49 -30 89 114 179 1.0
Spirogyra Primary producers
Hydrilla verticillata Primary producers 36 141 180 126 -41 37 29 -79 33 -13 1.2
Hypophthalmichthys molitrix Herbivores 21.7 123 247 252 195 232 144 119 239 122 2.1
Ctenopharyngodon idellus Herbivores 5476 159 152 93 145 70 38 197 98 1.9
. . 31.1 13.0 32.7 309 248 29.6 173 157 324 142 2.9
Pelteobagrus fulvidraco Carnivorous
Hypophthalmichthys nobilis Omnivores 23.1 11.2 248 237 182 248 151 93 242 112 2.3
. . . 223 94 267 243 169 228 11.8 10.8 23.8 9.8 2.4
Carassius auratus Omnivores
Cyori . . 149 56 159 158 105 17.8 64 29 204 72 2.3
yprinus carpio Omnivores
. . . 31.8 185 31.4 257 242 284 193 17.7 329 165 2.7
Macrobranchium nipponense Omnivores

* 1 TLeyype = 1+ (8 Ny, =8"* Ny, =3.4) /7.6
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Stable Nitrogen Isotope Analysis of Amino Acids by
Gas Chromatography-Combustion-dsotope Ratio Mass
Spectrometry for High-Resolution Trophic Level Estimation

ZHAO JingJing' > ZHANG ZhongYi'> ZHENG NengJian'> TIAN Jing' > ZHU GuangXu'® XIAO Hua-Yun''
'( State Key Laboratory of Environmental Geochemistry —Institute of Geochemistry
Chinese Academy of Sciences Guiyang 550001 China)
*( University of Chinese Academy of Sciences Beijing 100049 China)

Abstract The analysis of stable nitrogen isotopic composition ( §”°N) of individual amino acid was recognized
as an effective method for estimating the trophic level of organisms and detecting the nitrogen flow in food
webs. In this study we evaluated a two-stage procedure of esterification followed by acylation in which
biological samples underwent hydrolysis in acid and the released individual amino acids were derivative into
the corresponding N-pivaloyl-iso-propyl ( NPP) esters for gas chromatography-combustion-isotope ratio mass
spectrometric ( GC-CHRMS) analysis. A total of 13 kinds of individual amino acid derivatives were baseline
separated on a nonpolar gas chromatography column ( DB-5ms) . The amount of sample for each test was not
less than 20 ng N on column. High correlations were observed between the N values respectively obtained by
GC-CHRMS and element analysis-isotope ration mass spectrometry ( EAJRMS) . Furthermore the mean
precision of this method was better than 1%e. Cation-exchange chromatograph was used to purify the samples
and the difference of the detection 8N values before and after purification by the resin was within 1%o. This
method was applied to estimate the trophic level of various natural freshwater organisms from Aha Lake. The
present study provided a new idea for the application of stable nitrogen isotope ( 8 N) in the trophic level
estimation of organisms and metabolism analysis of amino acid.

Keywords N-pivaloyl-isopropyl esters; Amino acid; Gas chromatography-combustion-isotope ratio mass

spectrometry; Trophic level
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