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(a): Spectra of different varieties of rice;

Near infrared spectra of rice

(b): Spectra of mixed rice
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Application of Two-Dimensional Correlation Spectra in the Identification
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Abstract With the improvement of economic level, people have higher and higher requirements on the quality of rice. Due to the
large price difference among different rice varieties, many traders seek profits by filling the inferior with the superior, sometimes
the adulteration ratio is as high as 30% , which seriously damages the interests of consumers. Rice as a carbohydrate, which can-
not be distinguished from adulterated rice by one-dimensional near-infrared spectroscopy. At present, many kinds researches fo-
cus on the establishment of stoichiometric discrimination model based on one-dimensional spectrum. Two-dimensional correlation
spectra have the advantages of high resolution, and the attribution of analytical peaks and the effective information hidden in the
one-dimensional spectrum of adulterated rice can be further explored. This paper takes Wuchang rice as the research object, se-
lects six kinds of rice which are difficult to be distinguished by the naked eye as the adulterated rice, and prepares 140 rice sam-
ples with a different adulterated proportion of 5% to 50% respectively. The mean spectrum of Wuchang rice was taken as the
reference spectrum and the mixing ratio as the external disturbance factor, the NIR spectra of adulterated and Wuchang rice were
calculated with the reference spectrum. By analyzing the characteristics of Two-dimensional correlated synchronous spectra of
rice with different mixing ratios, it was found that the cross peak intensity of auto-correlation spectra at 1 420 and 1 920 nm and
synchronous spectra at (1 420,1 920) and (1 920, 1 420) nm increased with the increase of adulteration ratio, and the 1 920 nm
automatic peak has the most significant response to the adulteration ratio. By tracing the generation mechanism of two automatic
peaks at 1 420 and 1 920 nm of the autocorrelation spectrum and analyzing the attribution of corresponding functional groups, it
was found that the response degree of amylose in rice to the adulteration ratio was higher than that of protein and other carbohy-
drates. The maximum value of the automatic peak at 1 420 and 1 920 nm and the maximum value of the cross peak at (1 920,
1 420) nm in the Wuchang rice synchronous spectrum were used as the discriminant threshold to discriminate 140 rice samples.
The results showed that the best discriminant accuracy was 93. 3% based on the 1920nm automatic peak value, and the discrimi-
nant accuracy was 100% for the adulterated rice samples with the adulterated ratio of 20% or more, As the adulterated ratio to
reduce the discriminant accuracy also gradually decline, with 15%, 10%, 5% sample discriminant accuracy were 91. 7%, 66 %
and 75% respectively. To sum up. the blending ratio as the external interference factor and the characteristics of the two-dimen-
sional synchronous spectrum of rice with different adulteration ratios were analyzed, the adulterated rice can be distinguished
simply and effectively by the difference of characteristic peak value, compared with previous NIR discriminant models, it is not
necessary to prepare a large number of samples to train the model, which provides a new idea for the rapid identification of adul-

terated rice.
Keywords Two-dimensional correlation spectrum (2D-NIR); Synchronous spectrum; Adulteration judgment; Rice
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