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Design and Experiment of Portable Near-infrared Tea Quality Detector
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Abstract: In order to meet the industry's urgent demand for portable, miniaturized and rapid detection equipment for tea quality
components, a portable near-infrared tea quality detector was independently developed. This paper systematically introduced the structure,
working principle, the main components and the supporting analysis software of the portable near-infrared tea detector. With the method of the
partial least squares (PLS), 252 green tea samples of different grades collected from 13 different tea producing areas in China were used to
establish the rapid detection models of water, tea polyphenols, amino acids, caffeine and water extracts in green tea, and the prediction effect of
the models was verified. The results showed that the calibration standard deviation (SEC) and internal cross validation standard deviation
(SECV) of free amino acid model were the smallest, which were 0.26 and 0.30 respectively, the calibration correlation coefficient (RC) was 0.92,
andthe linear regression coefficient between the predicted value and the real value was 0.84. The SEC value and SECV value of caffeine model
were 0.36 and 0.38 respectively, RC was 0.93, and the linear regression coefficient between the predicted value and the real value was 0.87. The
absolute deviation between the predicted value and the real value of tea polyphenols and caffeine models was smaller than 0.50%. This study
provides technical support for the popularization of portable near-infrared tea quality detector.
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Fig.1 Main structure of portable near-infrared tea detector
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Fig.2 The prototype structure of portable near-infrared tea
detector
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Table 1 Main performance parameters of portable

near-infrared tea detector
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Fig.3 Measurement and analysis interface of RIMP software
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Table 2 Parameters of the model for different quality components
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Fig.6 Relationship between predicted and true values of tea
quality components

E:oa: Ko b REE o BBERAR; d KiZda;
e: owedEk.

PAZR I8 it JoT 70 B LS (SRRl 2Rl ED
NEARER, TIIME CGILLAMERL D ANARFRE
K, SRR REA S LN, SR WA 6 .
MEHE H, EhRSERE S I SE S TR 2 (A A7 7E
—RERFR, Horbii S FERR AN R 2 5] 5 2R3
$I7E 0.80 LA I, 43Jl)2 0.84 Fi10.87; HUEK A FIZE
2, BIHRESHZE 0.74. 0.73; AR MRS
FHER/N, 9058, Ut B R S RN ERR ) FL S
16 S HINME IR W& e, KRR SE 5
TR R ) & B e . IR SR B, BT
FZ WP, PR 5 TRINME 2 18] ARG SR AL
790.994, HABFTEERA—H, K EHEFEHIZAMFE
ENEEEP S
3.3.3  Arton R A MARA 64 S-SR B0 E
HRGHT

e 20 ANERZAE A CEL R B bR A 7 1255k
REAL AT SR R FTERSL A2 o it D AR AR i
ATHMERIAIE, AU 2 A MR i ot B PR A (SO0
FERBEATOCIEREE, PNERSL AR i 5T A Y AT
BRI MER K K2, KIZHEY. e
ZIERRANMER S SR BIE, Wk 3. ZRER,
A% 2 Ty MBS AL 4/ R Uk 1) TR 5 B S 2 )

307



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.5

MILEX W ZEAE 0.50% AN, 73552 0.39%. 0.25%:;
KTy e EFE IR AN 7K AR B BRI ) Tl
5 FSAE 8] (400 i 22 7E 1.00%~1.50% 2 [A] . K H]
I PR B A 48 2 21 471 25 -t o RS ASE WU A 0] A
— SRR BEAT PRIEE B AT R AT, SR T AR
TR e B R IR T 3k — PR T X 5 F 05 7 g
RIEAR B, BIVONAEARE AT ZE A i B AR IE A X
FEAll b T AR AL AT T E AR el R A R
IM5E o

%<3 BTN &M S TUME S ESHELSR

Table 3 Predicted and true value results of each quality

component for external validation
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