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Table 1 Results obtained by normalization method (1)

/em- ! r R

880 0. 998 0 997 0 176 567 0. 160
2 888 0. 997 0. 995 0. 133 444 0. 182
2937 0 999 0. 999 0. 067 752 0. 199
2981 0998 0 997 0 178 817 0 129

Table 2 Results obtained by nor malization method (2)

/em-t r R

880 0. 998 0. 997 0. 508 34 0 172
2888 0 997 0. 995 0 118 522 0 219
2937 0 999 0. 999 0. 080 391 0 144
2981 0998 0997 0 160 114 0. 195

Table 3 Results obtained by normalization method ( 3)

lem-?t r R

880 0 998 0. 997 0. 237 962 0. 202
2 888 0. 997 0 995 0 164 134 0. 269
2 937 0. 999 0 999 0. 358 623 0. 276
2981 0.998 0 997 0 164 769 0 214

Table 4 Results obtained by normalization method ( 4)

/cm-t r R
880 0 998 0997 0179815 0 130
2888 0 997 0995 0232073 0 122
2937 0 999 0 999 0 174 898 0. 016
2981 0 998 0997 0 238467 0 130
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Fig 1 Raman spectra of ethanadl
1: Origina spectrum; 2: After basdline correction
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Table 5 Results obtained by normalization method (1) either with basdine and without

/ecm- 1 r R? P RSD
880 0 998 Q 997 Q 176 567 0. 160 Q 091 643
2888 Q 997 Q 995 Q 133 444 0. 182 Q 081 232
2937 0 999 0 999 Q 067 752 0. 199 Q 046 292
2981 0. 998 0. 997 0. 178 817 0 129 0. 082 087
880 0. 998 0. 997 0. 042 726 0. 590 0. 038 382
2888 0 999 0 998 Q 035 362 0. 702 Q 063 441
2 937 0. 999 0. 998 0. 049 634 0. 951 0. 052 977
2 981 0. 993 0. 986 0. 123 381 0. 932 0. 087 673
5 , , , ,
, 0 035 4 ,
:880cm™*t , ,
, , 6

0.0384;288cm* .

Table 6 Results by using internal standard and ratio methods

r R? P RSD
0. 997 0. 994 0. 134 502 0 120 0. 085 054
0. 957 0. 917 0. 332 373 0. 239 0. 023 643
, 2 ,
) 0 3324,
Table 7 Results obtained from analysis of alcohdl in some wines
@. % @, % 3 RSD
56. 513 18, 55 415 68, 56. 569 55 56. 166 14 0. 011 568
32 716 36, 32 699 32, 33 376 82 32 930 83 0. 011 707
29. 323 64, 29. 885 23, 29. 607 5 29. 605 45 0. 009 463
' 7 )
RSD 0 012, )
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Normalization Methodsfor Ethanol Raman Spectra Quantitative Analysis
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2. Department of Computer Science and Engineering, South China University of Technology , Guangzhou 510640, China

Abgract By performing different Raman normalization methods for ethanol quantitative analyss, the authors proposed the
method which used the highest band intensity of the ethanol Raman spectra in the maximum concentration as the normalization
metric for ethanol concentration quantitative analyss. By using this method, the correlation coefficient was 0. 999 , the mean rel-
ative error wasonly 0. 067 8, and the relative standard deviation (RSD) of the data from different experimental groups was
0. 046 3. Both the validity and accuracy of this method were much better than theinternal standard and ratio methods. Combined
with baseline correction, the method can not only effectively resist the data fluctuation between different experimental groups,
but also improve the accuracy of ethanol gquantitative analyss obvioudy. The test using the method to measure the ethanol con-
centration of some winesfrom market proved that the relative standard deviations were all smaller than 0. 012, indicating that the
method is excellent for ethanol concentration quantitative analysisin commercial applications.
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