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QMTLS (Quantum Mechanical Total-Line-Shape) Analysis

TLS - The NMR Freeware for qQMSA

User interface of program gQMTLS

c:iperchdata\elias\feb14\HK_AT.PMS

EXIT (ESC) WIEWW(Y) ZOO0M(Space) 100% (W) < > <> > 2% K2 HZFPM HELP (H)
Edit, Read, WWrite(F2) Prepare(F3) Set profile(S) Select(G) Local System(*G) InterChange Equalize Integrate(A) Broadening(F11)
J-TABLE(Tab) Populations(P) DELI{F4) ASL search(®A) Overlay(*0) Add lines+Hit(*INS) Add line(INS) Rem line(DEL & ~DEL) Weight range (")
Simulate(Fa) QMTLE[*FE) CTLS(shft-F&) Regression{*R) AutoFit(*Fa) Ignare range (U} Lock & Fixi+L) Shift structure(alt-5) Mt & PRED{*F3)
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hifts, coupling constants &
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REPORT

&QM NAME N PROTONS POPULATION MOL% mMOL  Weight(mg/ml)
%Q lactate 1 4 0.9004E+01 9.0918 86.3675 7.7731
%Q acetate 2 3 0.1680E+02 16.9621 161.1321 9.6679
%Q ala 3 4 0.6009E+01 6.0681 57.6442 5.1303
%Q wvaline 4 8 0.2383E+01 2.4059 22.8546 2.5140
%Q Hleu 5 10 0.2505E+01 2.5291 24 .0256 3.1474
%Q 1le 6 10 0.1930E+01 1.9491 18.5155 2.4255
%Q etoh 7 5 0.7797E+01 7.8735 74.7941 3.4405
%Q butyrate 8 7 0.7870E+00 0.7947 7.5494 0.6643
%Q propio 9 5 0.1874E+01 1.8922 17.9750 1.3661
%Q glu 10 5 0.9932E-02 0.0100 0.0953 0.0141
%Q beta 11 7 0.8427E+01 8.5091 80.8322 14.5498
%Q alfa 12 7 0.5282E+01 5.3338 50.6687 9.1204
%Q gly 13 2 0.1311E+01 1.3236 12.5734 0.9430
%Q thr 14 5 0.9269E+00 0.9360 8.8912 1.0581
%Q phe 15 8 0.1850E+01 1.8678 17.7434 2.6793
%Q 3pheprop 16 9 0.2500E+00 0.2524 2.3980 0.3597
%Q creatine 17 5 0.1144E+01 1.1552 10.9735 0.9766
%Q gaba 18 6 0.9932E-02 0.0100 0.0953 0.0098
%Q asp 19 3 0.1473E+01 1.4870 14.1258 1.8787
%Q mannitol 20 8 0.9783E+01 9.8790 93.8454 17.0799
%Q 23bud 21 8 0.1504E+02 15.1904 144.3013 12.9871
%Q sucrose 22 14 0.4436E+01 4.4791 42 5497 16.0838
%Q tsp 23 9 0.9685E+00 0.9779 9.2900 1.3573
TOTAL(excl. reference) = 99.0315 100.0000 949.9510 113.8694



S - APPLICATIC

100 metabolites in one sample?
mic range of 0.01-100 mol%
entrations > 0.01-M

ications:

1y mixtures and impurity analysis
luids: plasma, CSF, lipid extracts of serum, uri
xtracts, juices, ...
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ntitative analysis of sample at one glance

al confidence (identification of components directly from
rum),..also carbohydrates (not with MS)

daptive Spectrum Libraries)
automatical analysis

xpertise needed
ensitive, sample size > 0.3 ml
tation (ca. 20€/sample, depends on n), ..liquid Heliu




COCLUSIONS and answers to guestions
presented after speech

Is ON-LINE possible with NMR ?

- In principle, yes, in fact NMR could allow automatic follow-up of the process
once in a few minutes.

- Unfortunately, not yet feasible with the presently available instruments, ..but
probably in near future with the new instruments (previous slide).

Are the new low field (40-100 MHz) instruments useful?

- Not for the water solutions! The minimum useful field is probably 200-400
MHz and demands far better water suppression and sensitivity than in the
new < 100 MHz instruments.

RECOMMENDATION:

- NMR is invaluable in checking composition and detecting metabolites
(especially sugars) of fermentation products, whenever starting materials or
protocols are changed.

- NMR suits perfectly to calibration of methods like GC and HPLC; it is not
necessary to prepare the calibration samples containing accurate known
concentrations of metabolites (which may be unavailable).



