M EmBHL

E TR EXEMFFEEN R EERR

TR, EmW°, e’
(1. LR ERwA RG], Lif 201611) (2. LN ABRARFRESHIEASL TARFIR, L 201418)

THE: AR LE ST BARRE TR Ao R FE 0 B AR 185U5 8, AR 54T (DA) Fok R Fa &

A (LS-SVM ) BT 30 ou/f Pt AR M 48, #08 SRARARA! oA 52 IUbk it /B A3 37208 Jo . AR O AR BCE B A) R 2 R o st

R R HIE Y, AR R AL KIED, K Twards Hk 3 5 oM AR B RBSEEAEA ) —F L Ha BN AT,

R AE A BT ALIE AR R M P B0 RBF A4 B4K, R BT RA X A3Ed XK LRBFAZ &4k Sk, AT HACRBFAZ &4k, &3 =5k £

HEOBMERAAR, FREREAY: 5 TAELE SR 2R XFQEIE AR F I8 > W Bk 695 RE 7 535 4100%; 328 4

LSRRI SATE AR 5. Bt Ae b TE LR EH 05 H100%. 80%A80%, Xt #iE iEad 5B BRI £H100%; &
N R B BHARR MAR T FIR AR . 35 B AL I B AT AN RIE SR

XBEIA): 2FE, AHQBH; FIASA ®E; T B
NEZS: 1673-9078(2015)3-255-259

Modern Food Science and Technology 2015, Vol.31, No.3

R 73 0

DOI: 10.13982/j.mfst.1673-9078.2015.3.042

Rapid Quality Analysis of Chinese Rice Wine by Raman Spectroscopy and

Support Vector Machines

WANG Wei-gin', WANG Li? YU Hai-yan’
(1.Shanghai Honghai Foodstuffs Co., Ltd, Shanghai 201611, China)
(2.School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 201418, China)
Abstract: In this study, Raman spectra analysis technology was used to ragpidly and accurately evaluate various Chinese rice wines.
Fingerprint information was collected from Chinese rice wine samples from different sources and of different ages, followed by a comparison of
the prediction performances of quality evaluation models established by discriminant analysis (DA) and least-squares support vector machine
(LS-SVM) in order to select the optimal model. Principal component analysis was used in the entire wavelengh range to reduce the dimension
of Raman spectroscopy data The Mahalanobis distance between reduced-dimension spectra was calculated and discriminaion analysis modeks
were established based on ward’s calculation. The entire wavelength range was used as the input of LS-SVM, to select a kernel radial basis
function (RBF) that could alleviate non-linear issues. The kernel RBF was optimized a the same time via interactive authentication. The
LS-SVM discrimination model was established based on the optimized kernel RBF function. The result showed that Raman spectroscopy
coupled with LS-SVM could 100% accurately identify both production origin and wine age. The correction rates of Raman spectroscopy
coupled with DA to discriminate Chinese rice wines from among Jiashan, Shaoxing, and Shanghai origins were 100%, 80%, and 80%,
respectively, while that to determine wine age was 100% for all samples. Thus, the LX-SVM model was superior to the DA model. It was
concluded that Raman spectroscopy in combination with chemometrics could be used for the rapid and accurae evaluation of Chinese rice
wines.
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