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ABSTRACT: Objective To establish a rapid non-destructive detection model of matcha quality based on
visible-near infrared (Vis-NIR) spectroscopy for the assessment of matcha quality, enabling quantitative analysis
of multiple quality indicators. Methods The spectral data of matcha samples were used to Vis-NIR, the spectral
were preprocessed by first derivative (1*"), and then bootstrapping soft shrinkage (BOSS), iterative variable subset
optimization (IVSO) and competitive adaptive reweighted sampling (CARS) feature variable to screen the spectral

characteristic variables, and construct partial least square (PLS) model to explore the relationship between spectral
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information and tea polyphenols, free amino acids, phenol-ammonia ratio and caffeine and soluble sugars. Results The

CARS-PLS prediction models constructed by Vis-NIR obtained the best results in predicting matcha quality indicators
with correlation coefficient in the prediction set (R,) of 0.9227, 0.8906, 0.9243, 0.9381 and 0.9522, respectively, and the
root mean square error in the prediction set (RMSEP) was 0.867, 0.337, 0.557, 0.216 and 0.440, respectively.

Conclusion This study combines the advantages of visible light, short-wave NIR and long-wave NIR, which has good

potential for rapid and nondestructive prediction of a variety of matcha quality indicators, and provides a theoretical

basis and technical support for rapid and nondestructive and efficient testing of matcha quality.

KEY WORDS: visible-near infrared spectroscopy; matcha; chemometrics; variables selection; nondestructive detection
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Table 1 Actual values of quality indicators in matcha in calibration and prediction sets
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Vis-NIR spectra of matcha
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Table 2 Results of different models for predicting quality indicators in matcha after 1*' derivative preprocessed

S8 o A M FE R

R. RMSEC Rp RMSEP

PLS 2151 6 0.8422 1.200 0.7640 1.370

L BOSS-PLS 24 10 0.9492 0.702 0.8523 1.230

IVSO-PLS 526 7 0.9273 0.835 0.8937 1.010

CARS-PLS 81 10 0.9486 0.706 0.9227 0.867

PLS 2151 6 0.8959 0.331 0.8728 0.373

B BOSS-PLS 11 4 0.8979 0.328 0.8729 0.369

IVSO-PLS 1736 5 0.8905 0.339 0.8633 0.383

CARS-PLS 53 4 0.8926 0.336 0.8906 0.337

PLS 2151 4 0.9122 0.575 0.9114 0.590

B BOSS-PLS 15 5 0.9375 0.488 0.8966 0.650

IVSO-PLS 303 4 0.9321 0.508 0.9218 0.570

CARS-PLS 94 4 0.9260 0.530 0.9243 0.557

PLS 2151 9 0.9323 0.229 0.8907 0.297

T BOSS-PLS 25 9 0.9490 0.199 0.9025 0.272

IVSO-PLS 302 4 0.9084 0.264 0.9044 0.265

CARS-PLS 53 6 0.9387 0.218 0.9381 0.216

PLS 2151 6 0.8635 0.759 0.7749 0.909

T 200 BOSS-PLS 11 10 0.9449 0.493 0.8434 0.769

IVSO-PLS 114 8 0.9681 0.378 0.8842 0.678

CARS-PLS 53 10 0.9682 0.376 0.9522 0.440
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Fig.2 Scatterplots of the true value and predicted value of the CARS-PLS model of matcha quality indicators
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