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Method for rapid discrimination of varieties rice by using Raman spectroscopy
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Abstract: The aim of this research was to establish the fast detection
method for distinguishing the rice samples from different geograph-
ical origins and different breeds in China by using Raman micro-spec-
troscopy. A total of 123 rice samples from Heilongjiang, Jiangsu and
Hunan province were analyzed by Raman spectra, and the data were
statistic analyzed by chemometrics. The data was subjected to princi-
pal component analysis (PCA) and partial least squares discriminant
analysis (PLSDA) to distinguish differences among samples from dif-
ferent geographical origins and different species. PCA could classify
the rice samples preliminarily and classification model developed by
PLSDA was used to classify and predict different rice samples. The
rice samples (2/3) were as a training set of modeling, and the rest of
samples were as a prediction set of modeling. The correct classifica-
tion rates in the training set according to the varieties of rice samples

were 100%, and those prediction set were 100%, 100% and
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94.12% , respectively. The results in this research indicated it is a
quickly efficacious method to identify rice from different geographical
origins and species by Raman spectroscopy with chemometrics.
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Table 1 Information of samples of rice varieties and
geographical origins
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Figure 1 Rice samples Raman spectra and rice

information (baseline correction)
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Figure 2 Principal component analysis score plots (PC1 X

PC2) of japonica and indica rice samples
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Figure 3 Principal component analysis X-loading plot and cumulative variance plot
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Figure 4 Results of partial least squares discriminant analysis of indica and japonica rice samples
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Figure 5 Principal component analysis score plots (PC1 X
PC2) of rice samples from different geographical
origins
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Figure 6 Results of partial least squares discriminant analysis of rice samples from different geographical origins
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PC2) of different rice breeds samples
44

7 AT 4 AR ] R KORHE AR 4 B G 2B
FJ A, (R Rl IR FR B T, R BB 5B A4y TF . Hoh ME WAL
608 AEPIIL 285 434 745 43 & H 1 22 M) (PC1<C0) 5 4 4K
K154 A M (PC1>0), i E 4 % 40 4 £ 4 F Ml
(PC1>>0), SBOZE RN B AT B8R N [F] & F ) KoK i3 1%
FE R TR] AR R 0 Uk 00 1) R A 7 i 35 S W R A R AR 2
[F] 9 22 S/ o 18 Sy ) A e /0y — 3 1 53 3 A ST 1 A
[Fi) 5 o 1] KK P 4 2 ) AR R B AR AR 285 WRE R 13k 7
1 608 WAy 2. & @ %Ohs 1 5 TR(E R 3. K& WRME R 4.4
VHRE 5 B S AT L e DT AT LA 60 R 20 R 16 D A
e, A RYAS E] D IR OK A D B s 3¢ 0 ) 43 B R R Y AR
KERECN 0. 94, TUM 2 J5 AR IR 225 0. 29, YNl SR AL AR AU AT A% iy
Fofr 0 90) T B 3R S 100 Y0 o ) 2 700 003000 A SR 5t e 1) KO
AL AFBINEE R PR T2 EBM 151 1 MHARRA Y K4
T it il L 5 A A X 000 A0 ) IE 9 L A I 4R A AR U IE
TRy 94. 12 %  BEALE § S 40 i, 7T AT F ROK R 43 2%
) 1) B R R A o ) T

3 Hiik
AR R O AR S 45 12 2705 vk R



E32EF1H N IEAE TR OGS I KORPRE 43 28 ) 5 T 1
I 5[ e EpfRoss
4 . 5 o ¥ P {608
: c U ST I s7
Ez3’ : *:3, v B4 . v
== =
= I:%‘ 2f s P;—ié 2r e © © ©
g e "
1k s
| 2 3 4 0 1 8 12 16
FEARRAL ¥ B &b
Measured YV Samples
(a) Aiidre/ =35 53 M Al (b)) e/ N =351 53 A Tt 22 4
B8 RR®ARKGMEADZRAMNSHLER

Figure 8 Results of partial least squares discriminant analysis of rice samples from different breeds
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