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Determination of volume fraction of acetic acid in Chinese aged
liquor by 3-D fluorescence spectrometry
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Abstract: In order to quickly determine the volume fraction of acetic acid in Chinese aged liquor, 3-D fluorescence
spectroscopy and alternate fitting residual algorithm were used. Firstly, 3-D fluorescence spectra of different volume fraction of
acetic acid of ethanol aqueous solution was used as the calibration set. 3-D fluorescence spectrum of liquor was used as the
predicted set. Alternate fitting residual algorithm was used to analyze. Standard addition method was used to verify the accuracy of
the results. Through theoretical analysis and experimental verification, the results show that, correlation coefficient between the
predicted volume fraction and the experimental volume fraction is 0. 9926. Average recovery percentage is 101. 97%. 3-D
fluorescence spectrometry combined with alternate fitting residual algorithm can quickly and effectively determine the volume fraction
of acetic acid in Chinese aged liquor. This result is helpful for the detection of monomer volume fraction in Chinese aged liquor.
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Table 1 The concentration of calibration

calibration volume fraction of calibration volume fraction of

sample acetic acid sample acetic acid
1 0.0050 7 0.0020
2 0.0045 8 0.0015
3 0.0040 9 0.0010
4 0.0035 10 0. 0005
5 0.0030 11 0. 0000
6 0.0025
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Fig. 1 The spectra of acetic acid in ethanol aqueous solution obtained by
AFR algorithm and experiment
a—excitation spectra b—emission spectra

Table 2 Analysis of calibration set by using AFR algorithm and leave-one-

out cross-validation method

sample the real the predicted recovery
number volume fraction volume fraction percentage/ %
1 0. 00500 0.00496 99.20
2 0.00450 0.00467 103.78
3 0.00400 0.00405 101.25
4 0.00350 0.00334 95.43
5 0.00300 0.00278 92.67
6 0.00250 0.00254 101. 60
7 0.00200 0.00212 106.00
8 0.00150 0.00155 103.33
9 0.00100 0. 00099 99.00
10 0. 00050 0. 00059 118.00
11 0. 00000 -0.00009 —
RMSEP 0.00162
average recovery percentage 102. 03%
correlation coefficient 0.9974
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Fig.2 The spectra of acetic acid in Chinese aged liquor obtained by AFR
algorithm and in ethanol aqueous solution obtained by experiment

a—excitation spectra b—emission spectra
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Table 3 The predicted concentration of acetic acid in Chinese aged liquor

by using AFR

sample number the predicted volume fraction

1 0. 00089
2 0.00119
3 0.00186
4 0.00276
5 0.00383
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Table 4  Analysis of the predicted set by using AFR

the real

sample the predicted recovery
number volume fraction volume fraction percentage/ %
1 0.00165 0.00155 93.94
| 0.00184 0.00182 98.91
I 0. 00205 0.00217 105. 85
v 0.00246 0.00252 102.44
\ 0. 00264 0.00287 108.71
RMSEP 0.00045
average recovery percentage 101.97%
correlation coefficient 0.9926
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