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Abstract: A method of 'H nuclear magnetic resonance ( 'HNMR) was established for the purity determination of six kinds of
fragrance compounds ( coumarin, vanillin, methyl vanillin, ethyl vanillin, maltol, and ethyl maliol).Suitable solvents and internal
standards were selected ,and the theoretical relaxation time (D, ) required for accurate quantification was calculated by measuring
the longitudinal relaxation time (T,) of the quantification signal of samples. Comparing the purity of samples at different relaxation
times to optimize the data for D, ,the experimental results showed that the two methods of optimization of D1 were consistent.The
fixation results obtained for each of the appropriate quantitative signals were analyzed to find the reasons for the differences.The
final purity results of six samples were 99.79% ,99. 80% ,99. 78% ,99. 82% ,99. 86% and 99. 53% , respectively, with extended
uncertainty (k=2) of 0. 16%,0. 10% ,0. 22% ,0. 18% ,0. 14% ,and 0. 14%.The method not only is suitable for determining the
content of fragrance compounds such as coumarin, but also for determining relaxation time and selecting suitable quantitative
peaks for other compounds to ensure a more accurate purity determination.
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Tab.1 Chemical structure and hydrogen assignment
of six fragrance compounds and ethyl paraben

(internal standard)
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Tab.2 Purity value change of maltol
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Tab.3 Theoretical and actual purity values for different

relaxation times ( Ix:maltol;Is:EP)

D, (U/1)/%  (1-1/1)/% P(T..8)/% P,/%

5 95.354 4.6459 95.22 97. 84
10 98.054 1.945 5 97.92 99. 10
15 99. 094 0.905 5 98.96 99. 50
20 99.576 0.423 1 99. 44 99.72
25 99. 805 0.194 9 99. 67 99. 86
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45 99. 992 0.007 8 99. 85 99. 87
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Fig.2 Optimization of relaxation time parameters
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Tab.4 Quantitative values at different chemical shifts for six compounds

(gL fhepifs b RIS/ % I e T AFEEM/% MDA 2 %
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Tab.5 Experimental parameters of six fragrance compounds
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Tab.6 Results of qNMR and mass balance legal values of

six fragrance compounds

oy i A/ qNMR/ ?ﬁﬁ?ﬁfn%ﬁ%
% % (k=2)/%
HFEER 99.93 99.79 0.16
FLE — 99. 80 0.10
HEA 2R 99.93 99.78 0.22
CHEFE2R 99.70 99. 82 0.18
%2 — 99. 86 0.14
LHEF W — 99.53 0.14
3 i
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