202242 J &k Lok 2= i 553 % 42

doi:10.6041/j. issn. 1000-1298.2022. 02. 042

ETRUERESNZETHEHREaERSEME

B afpde' mAITY B £ T AV
(LW R 22 &2 B, Kvb 4101285 2. 1 Al A% B AL TR ARBFThb, JLst 100097
3. db TR Y B RERE S ORI SE P L, JE AT 100097)

WE: NREIZETT RS SME R B B 8 K24 5 61 X128 FFE # 36 B0 I AR [a) 25745 4% 6 o 3 B & 3R R & A7 A
MEJE L BEHCT 10 ANZRBE SRR 3 AN (RIS VB AR RIBKAT ) % M i i o 4 ik R 1  AROHE R e Ol S B E AT A T
B 5, X R AR G AR AT S RO AR BB T STEL T e — BN T ABIE) — B BT Ty ) IR ER B — B A0
I3 T gy I — 25 R AS RO 1% A8 e DAL T 28 MAE B 48 30, e 28 LA T 2 MOAE Bl 48 ORI O Ak A 8 4 000 AS ] 21
7% o I 3 B S AL R A TR () R, 4 T I L R o A A R G I A Ui S AL R B R Y AR L N R BN R AT
W AR B ORI AR R & B R R E R A OGS AR B A 5 B A B AR A A i A R
I FE 6 T X TR O W S B0 A e U S R R A B A O M O R B X EVE F O 0.10 ~ 0.30; 3 F
T\~ VIR HE Y £ T2 M 1 (MLR ) 55 AU 75 A8 [6] 2245 (9 sl AR AU P 9 B TR r s I , RS T2 4 F
301 25 f6 o S SR S B AU T . JETF T VIR A 4k B 0 MLR ELAT 40 i ARS8, A A AR pe i M RO AN O
ML 2% (RMSE) 43 514 0. 38 1 0. 72% , U6 iE 4 #8085 BE R A1 RMSE 43 524 0. 20 F1 0. 84% , St it Fil 4b B AE K [A] b
A AN TR A= 2 0 % o v O B0 0 5 T A DU v LA T AR, A A i B 2 I A B T 3R R S

SR A0E W AR IR (LR ot b ﬁ i

RESZES . S127; S571. 1 X EFRIRAG: A NEHS: 1000-1298(2022)02-0393-08 OSID . r@ : d

Estimation of Free Amino Acid Content in Fresh Tea Leaves at Multiple
Growth Periods Based on Optimized Vegetation Index
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(1. College of Horticulture, Hunan Agricultural University, Changsha 410128, China
2. National Engineering Research Center for Information Technology in Agriculture, Beijing 100097 , China
3. Beijing Research Center of Intelligent Equipment for Agriculture, Beijing 100097, China)

Abstract; The appearance and quality of tea in seasons of spring, summer and autumn are quite
different. Using vegetation index to monitor the free amino acid content of fresh tea leaves in different
seasons is facing great challenges. The spectral transformation played an important role in highlighting the
characteristic spectrum and eliminating the influence of background and noise. Whether the optimization
of vegetation index ( VI) by transformation was beneficial to the free amino acid content of tea leaves at
multiple growth stages was concerned. The free amino acid content data and hyperspectral data of ten tea
varieties ( summer tea, autumn tea and spring tea) were analyzed in three consecutive seasons. Firstly,
the original spectral data was transformed by spectral transformations ( reciprocal (T,,,), logarithm
(T,x) , first-order differential T, , first-order differential T, . of reciprocal and first-order differential
T\ -of the logarithm). The correlation between the vegetation index of different transformation spectra
and the combination of spectral transformation and the amino acid of fresh tea leaves in different seasons

was further analyzed. Finally, the effects of different spectral transformations on the free amino acid
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model of fresh tea leaves in different seasons were compared. The results showed that the changing trend
of free amino acid content in modeling set and validation set of fresh tea leaves was spring tea free amino
acid content ( modeling mean: 4.03% , validation mean: 3. 98% ), autumn tea free amino acid content
( modeling mean: 3.72% , validation mean: 3. 56% ) and summer tea free amino acid content ( modeling
mean: 2.91% , validation mean: 2.93% ). Except for T, ,— TCARI, the correlation between other
vegetation indices optimized by spectral transformation and free amino acids in fresh tea leaves was higher
than that between classical vegetation indices and free amino acids in fresh tea leaves, with the absolute
correlation coefficients of 0. 10 ~0.30. The accuracy of the MLR model based on T

in the calibration sets and verification sets of different seasons, and it was suitable for the estimation of

er— VI was obtained
the amino acid content of tea fresh leaves during multiple growth periods. The multiple linear regression
(MLR) model based on T, ,— VI had high accuracy, with determination coefficient (R*) of 0. 38 and root
mean squared error ( RMSE) of 0.72% for calibration sets and R® of 0.38 and RMSE of 0.84% ,
respectively. The overall results indicated that spectral pretreatment had a positive effect on the
monitoring of free amino acids in different growth seasons, which provided a technical reference for the
estimation of tea quality.

Key words: tea; free amino acid; spectral transformation; optimized vegetation index; multiple linear
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Fig. 1 Spectral reflectances of different spectral transformations
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Tab.1 Descriptive statistical analysis of tea amino acids
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Fig.2 Correlation of tea free mino acids with different spectral transformation indexes
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Tab.3 MLR models of tea amino acids
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Fig.3 Fitting diagram of optimal model of tea amino acids
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