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Abstract: To achieve the rapid detection of key indicators of Jiang-flavor Baijiu (Chinese spirit) base liquor, analytical models
of seven key components in Jiang-flavor Baijiu were established using near infrared (NIR) spectroscopy combined with a partial
least squares (PLS) algorithm, with gas chromatography and titration used as reference methods. Characteristic bands of various
substances were screened by the interval partial least squares (iPLS) method, and the optimal spectral preprocessing method was
determined from twelve individual or combined approaches. The coefficients of determination of cross-validation (R*;,) of
optimized models for acetic acid, propionic acid, ethyl acetate, ethyl lactate, furfural, isoamyl acetate, and total acid were
in the range of 0.854 2~0.963 8, and the root mean square errors of cross-validation (RMSECV) were in the range of 0.003 8~0.515 8. The
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standard errors of prediction (SEP) for external validation were in the range of 0.002 8~0.478 5, and residual predictive deviations

(RPD) were in the range of 2.41~6.43, indicating good model prediction accuracy and robustness. In summary, NIR spectroscopy

achieved rapid detection of the acetic acid, propionic acid, ethyl acetate, ethyl lactate, furfural, isoamyl acetate, and total acid

contents in Jiang-flavor Baijiu base liquor, improving the detection efficiency considerably and enabling rapid feedback in the

production process. The results of this study support the application of online NIR spectroscopy in intelligent brewing.
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Fig.4 Quantitative models for key indicators of base liquor
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Table 4 The results of external validation of quantitative model

AR R SEP RPD  SEP/SEC
1 T 09878  0.1532  6.43 0.64
2 B 09405  0.0141 2.92 0.84
3 LB LB 09638 04785  3.76 0.95
4 LB CES 09850 02134 573 0.71
5 Ml 09728  0.0208 429 1.00
6 CEFREE 09137 00028 241 0.77
7 BB 09741 02196 441 0.82
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Table 5 The results of paired #test between NIR method and reference method of key indicators for Jiangxiangxing base liquor

Fext £14
4647 P RRRE ﬁqﬁfﬁ f £18.95% BAZ KA t AdAE Sig (RE)

§ T & kR
;3 -0.0042 01536 00123  -0.0286 00201 0344 154 0.731
Bl -0.0010 00141 00011 -0.0033 00012 0921 154 0.358
CLELTES 00085 04800 00386 00847 00676  -0221 154 0.825
jLBtzEE  -0.0327 02115 00170 00663 00008  -1.926 154 0.056
i 0.0017 00208 00017 -0.0016 00050 0995 154 0321
TEAFREE 00004  0.0030  0.0003 -0.0010 00001  -1492 154 0.139
BB -0.0121 02199 00177 -0.0470 00228  -0.683 154 0.495
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