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Abstract: Inthis paper, near-infrared spectroscopy (NIRS) and pattern recognition technology were used to establish a brand traceability
model for vinegar. NIR diffuse reflectance spectra of 160 vinegar samples from four different brands (SICHUAN BAONING vinegar, SHANXI
EASTLAKE vinegar, HENGSHUN _CHINKIANG vinegar, and CHINKIANG vinegar), were collected. After the spectral variables were
compressed and eight abnormal samp le data were removed using principal component analysis (PCA), 114 samples were randomly selected to
form atraining set for the construction of a traceability. model, and the remaining 38 samp les were used to form atest set for model validation.
The effedts of different pretreatment methods of the NIR spectra including multiplication signal correction (M SC), second derivative (SD),
standard normal variate (SNV) etc., and different combinations of these methods onthe traceability model were compared, and the effects of two
modeling methads, partial least squares-discriminant analysis (PLS-DA) and soft independent modeling by class analogy (SIMCA)were
examined. The results demonstrated that the correct recognition rates of the four different brands of vinegars could reach 100%, 100%, 91.7%,
and 90%, respectively, when the spectral data were pretreated by MSC combined with SD and the model was developed using SIMCA.
Therefore, the brand traceability of vinegar could be effectively achieved usingNIR and a patternrecognition technique.
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Fig.1 Representative NIR spectra of different brands of vinegar.
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Fig.2 PCAscores of NIRspectra for the representative vinegar

samples
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Table 1 Effects of different pretreatment methods on model parameters

A A AL 2 75 ik
24 - MSC SD SNV  MSC+3D SD+SNV MSC+SNV M SC+SD+SNV
R? 0.71 0.87 083 081 0.92 0.86 0.89 0.76
RMSEC 0137 0.013 0.019 0.021 0.012 0.017 0.014 0.034
RMSEP 0119 0.011 0.023 0.015 0.014 0.015 0.016 0.021

Er oo ABATHIETAR A,

160 /M FHEAFE i bk 8 N E il 5, L 18
HARTHE . 30 ZHZRINS. 36 ZH1E)If; . 30 ZHEEV TR
RN ZREEF TR A5, 780 4% 38 4L LR FU A T
PRI BUR o SR BEAT XGIE B RAE R AR T Ak
T VR TR (An3R 1 AoR), FHBEE AL B 5%
(136 X SR FROM RS F5E (15 o DA PP A TS 2 (1 T
FEVE, EBET AGES L, B S R

( Determination Coefficient, R2). v )7 HRi% %

202

(Root-Mean-Square Error of Calibration, RMSEC).
T ¥ 5 MR % % ( Root-Mean-Square  Error  of
Prediction, RMSEP). % 1 s Nk #EA RITRALE 77
VAT R AL BT (51 AT AR S R S ) AR
o

HH2 1 45 AT, SRR i A R Tiikk B e
[ )3 A% S A7) R2, RMSEC, RMSEP 435I 0.71.
0.137. 0.119, TMZASHALIEE 2 J5, BRI H A



M EmBHL

Modern Food Science and Technology

2014, Vol .30, No.11

FEPE st Rt mT D0 ik Bt R ] 4t v Hicdis AR s A
KN, T m TR R ) PR, IR B,
J& K FH MSC 1 SD P P F b3 T7 A I, B AUAH QR 2
B, B E]0.92, HE)ERH MSC. SD Al SNV =
T4k 2 75 2 20 A A B, A R A O R 0K T B

(0.76), X[ fgZ HH T TRALFEIE Fl i HcHs o 006 B0
By RIMAEF I ERE AR 5 LR ML A AR M R (Rt
AR SEEGEPE MSCH+SD AR TRALEE 77725, MEFF —
R,

34 7RI EEHRILR
% 2 FMRARS AR IR RO

Table 2 Effects of two modeling methods on the traceability
results
SIMCA
EHG EH
R EE %

PLS-DA
sy £
KRB EE %

PR EE(6 4) 6 100 5 83.3
AHEE(04) 10 100 8 80
BIREE(12 1) 11 91.7 10 83.3
HurEb(104) 9 90 9 90

¥.71(38 41) 36 94.7 32 84.2
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