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Introduction Compounds examined Method
. . L-alanine L-amino acids = all organisms *Soil was sampled from sites under arable and grass
» Most soil N is organic - . . . o .
J D-alanine D-amino acids =» bacteria from each of two soils with contrasting textures
* To understand more about soil N we need (Gleneagles series and Stirling series soils)
to consider microbial structural nitrogen — ' ! _ sotonicallv labelled D- or L-alani dded t
one of the least well understood ’ Figure 1. Structure of D- sotopically labelled D- or L-alanine was added to

‘ and L- forms of amino

each soil (2.5 mg g soil)

components R C.. acids. These are
HOOC” \ "M, H2N'HC] “COOH stereqisomerS—i.g. non- oS | i bated at 22°C i led i

«Microorganisms contain a diverse range of il v ?;SSQL”ESSZSLGOTAZ? ampies were incubated a N sealed Jars
N-containing structural compounds DAminogeid — - LATinogE | «Alkali traps were included to capture respired CO,
*To understand more about the *Soil samples were frozen at 0, 24, 72 & 150 hours
mineralization of this N we can look at the Hvpotheses . . . :
mineralization of C from these compounds | yp | | o Soil was centrlfuge_d In two-_par_t centrifuge tubes to

 Different mechanism for mineralization extract soluble fractions for liquid-state NMR
*Previous work has shown differences in of D- and L-alanine — different spectroscopy:
mineralization between microbial and non- identifi ' : :

: : : : compounds identified by NMR analysis -Water was added and soil centrifuged to

microbial amino acids _ _ _ )

C in CO, coming directly from added extract the water soluble C fraction
By using 13C-labelled compounds we can substrates

-K,SO, was added and soil centrifuged to

“follow” the mineralization process :
¥ extract the adsorbed C fraction

Results: Liquid-state NMR Results: Mass spectroscopy & respiration
D-alanine @ Adsorbed ) Bc respired as CO 2 I:lD-aIan.ine . .
40- a Water soluble *The only signals 60 = L-alanine *Respired 13C is shown
o . produced in the NMR 50 as a percentage of the
ol S . analysis were those of L 13C added as D-or L-
value 20- F 2 i alanine "c 30 alanine
15 added
i i 20+
101 H *No intermediate or other o «13C-labelled CO, was
g Ul o compounds were seen i ﬁ present in all cases
0 24 72150 0 24 72 150 0 24 72 150 0 24 72 150 _ _ o 0 24 72 150 0 24 72 150 0 24 72 150 0 24 72 150 _
wete gm0 bl g *The signal Intensities et g e arose” *The *°C respired
Time (hours) were normalised relative Time (hours) Increased more rapidly
Figure 2. Relative signal intensities of NMR spectra to each other and thesg Figure 4. 1°C recovered as CO, from soil with 13C D- with L- than D-alanine
of water-soluble and adsorbed fractions of values are p|0tt€d against or L-alanine 2
soils with 13C-labelled D-alanine time here
0.6 | Gleneagles arable 0.6 4 Gleneagles grass —— D-alanine
—— L-alanine
L-alanine @ Adsorbed .For bOth D- and L- c Zj Zj .In a.” CaSES,
‘0. : a Water soluble alanlr_1e, rr:1ore slgnalI V\tl)fils e " respiration was
\ soil - =, = 5
zzl ] seen In the water soluble ' o2 02 initially faster with L-
e - E was adsorbed to the clay o w10 w0 s 10 10 alanine
H - = - Time (hours) Time (hours)
151 particles in the soll
10 0.6 4 Stirling arable 0.6 1 stirling grass .By approxi mately
N 1 0.5 - 0.5 -
udd oud gog Huf *In most cases, the signal Ol o 150 hours, the rate of
0 24 72150 0 24 72 150 0 24 72 150 0 24 72 150 had dlsappearEd by 150 respired 5 03 - respiration with D-
Gleneagles Gleneagles Stirling Stirling hours (sr:i‘?)g 0.2 - 0.2 - .
arable grass arable grass : . alanlne had Caught up
Time (hours) ) _ 0.1+ 0.1+ - c
eThe decrease In S|gna| 0 ‘ ‘ 0 ‘ ‘ ‘ with that of L-alanine
. . . . iyn . . 0 50 100 150 0 50 100 150
Figure 3. Relative signal intensities of NMR spectra |nten5|ty was genera| |y Time (hours) Time (hours)
of water-soluble and adsorbed fractions of I I I Figure 5. Substrate-induced respiration with un-labelled
soils with 13C-labelled L-alanine more rapid with L-alanine gure S. P

D- and L-alanine in each of the soils

Conclusions

*No intermediate compounds identified in liquid-state NMR analysis for *More rapid decrease in NMR signal intensity with L-alanine corresponded
D- or L-alanine - suggested no major differences between mechanisms of with faster initial respiration rate

mineralization of these compounds. «As anticipated, mass spectroscopy showed that the C respired as CO,

Solid-state NMR analysis of soil is yet to be completed — may identify came directly from the substrates added

any differences not seen in water-soluble and adsorbed fractions. “The initially more rapid increase in 12C in CO, with L-alanine

*NMR signal disappearing by 150 hrs suggested complete mineralization corresponded with the initially more rapid respiration rate shown
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