201446 f Z?ﬂ[im‘ *ﬂﬁi’iﬂi 5545 % 55 6

doi:10.6041/j. issn. 1000-1298.2014. 06. 033

MRS EEREBIELI SRR ERAR

MoE KRR

(L ARTR AT R AF WU AR EBe , H B 330013 ; 2. VL5 K2 5 dh 5 A9 TR 2 e, $AVT 212013)

TR T 2L AP 16 S0 A i 0 2 ik v e o R R R R AT E T . T S/ B (CWD) FAR E T 25 78 R 4
(SNV) JII 006 1% 751 b 25 M 5 /s — 3 [0 090 ( PLSR) Jr 3 JH 7 %0 1E A5 R0 A 5 SR 1T ¢ 4 R 0% TE A5 B 78 & 71 BR
(MCUVE) J5 i Ml 22 B0 1k (SPA) XM AR R AT Utk o &5 R K W], CWD — SNV J5 35 1] LU &0 42 & 2K it
TG T BROGIE APR DR 22 s 5 T MCUVE — SPA R 78 4 i 2 Jy vk Al K 53 T RS AL A RS B, SE B T - A A8 4 1Y
A RTINS R KCR,) AN 3 7 AR iR 22 (RMSEP) 235 i 0. 851 A1 0. 117 2 3 0. 895 A1 0. 107,
REASREER 4 148 W/ Ry 18 MA LR T 40 & R F 0. 1% B, L L0 AN 6IE 45 & Ah 2 11 i 2 5 1 W] DAAR B0 A4 1 e it

SR AT o O 2R I e AR G R B M BRI T — b DR B T 5 1

KR Kt ®EmR O ES/DESE ARk
fESES: 0657.33; 0656.3 THEARIRAD : A

51

MRS 20 2R AR, FEAFERAE
MR AR AN AR LA R KEETRE,
A rp i B A R R S R A T R A R
A, S Y R ) T, 2 R S
6 A8 B (B AR Y L EUER A W M A B 5 AR
ok FE VR R W I, TR 1 22 AR BRALRE O AR A
AT AR A

Z W T i S 24 2 R R D D vk R A [ A AR
YEAS I J7 ¥ GB/T 8314—2002 il A% o A 538
R 3 T T O - R R AR
SERR P ATAX S AR AN BT O v . e T R v
T B ) % v LB =T TR DA S R TR A U
WS, PRAE o B8 52 AR ) 5 SR 23 BT O 1 T R A
PEAT 7 A A RS 0 5, R 5 AL B R ) A 1L AR

WL ARG 43 BT H AR & — Fh P # L TE AR K
A TCTE Y iy B Be AR B AT DA 7S 0 F 4k Bl &2
BT BB B 5T 0 B R 2 Ak 2 i gy
A3 R R R 20T, A 4 7 b RO 0 PP S B 32
WY T AR ST SR AT AT ARG B 2 BT R X 2%
I W B A S R 2 AT S R AT L R R TR 1
T AL T 3 R AL A2 S 0 1R 5 vk N S R R 43 AT
5 B2 (9 S0, b 3T 21 A0 6 33 4G 0 2% v v RS 5 1 D

il

WeRE B 201402 —15 &R H . 2014 -03 — 15
w [H R HRB 234 % B H (21265006 31171697)

PIRAW) P 3713
MEHRS: 1000-1298(2014)06-0216-05

AR RS — R D B B 4 7 T
1 EBRHREHE

1.1 EBHERRENEF

WCER VLR VT VL L 25 B 55 AN () L DX A 2% I A
135 A, R AL 5 F1 2% L L 2R RS e 2, A il 22
JERTE L 500 H G il 45 25 by o 1B R A8 A B v
N E A PERY MPA (Multi Purpose Analyzer) %l £ ) g
o HE AR 5 T 2T AN AN . GG VS B 10 000 ~
4000 cm ™" Ay HEHE A 4 om T FEHRECH 32 R, W
Bk 20C, DX AN B BRI E S T
B DR 1% KU 1 VA B2, A R AR 3 UK, P D
T R R B R OETE o B L PR D 2R AR
L £L AT

1.2

4000 6000 00 10000 12000

BeH/em™
BL 2 B s 2L ARG 1
Fig.1 NIR spectra of tea samples

EER A M5, BB, TR 5, BN SR )™ A TC U I H AR AL~ 3 2 07 A BF ST, E-mail : haonm@ 163. com



% 6 1)

RO A RN AR R BRI LT A 3 E M R R Y 217

KA )T, % I GB/T 8314—2002 i % %% it
FEAS i B R AR A 20 i TR IR A
S PS4 40 A BN B 135 AR e BR 20 1A B
FIAZIESE (90 A>) FER UE4E (45 ) i 4] 23, M £
E T RGIE SRR AL 423 120 S B R SR
AR RIEIER A S REIHE R MR 1
PR o

Rl ZFHEERESSENRITER

Tab.1 Statistic information of amino acid contents
in tea samples %
TR S FEAR %L Fenli FHME bRk 2
A 135 0.020 ~1.230 0. 547 0.225
KEIE 90 0.020 ~1.230 0. 546 0.225
3k 45 0.040 ~1. 150 0. 547 0.226
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Tab.2 Results of PLSR models for amino acid

with different spectral preprocessing methods %

mabETr . BFE R, RMSECV R, RMSEP
I 15 0.817  0.133  0.787  0.140
SNV 9 0.811 0.136  0.843  0.122
CWD 15 0.850  0.123  0.851 0.118
CWD - SNV 16 0.853  0.121 0. 851 0.117
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Fig.2 Preprocessing spectra of tea samples by

CWD — SNV method
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Tab.3 Construction and validation of concise models

for amino acid contents in tea %

AR SRR T8 R, RMSECV R,  RMSEP
LG 4148 16 0.853 0.121 0.851 0.117
MCUVE 580 11 0.898 0.099 0.868 0.112
MCUVE — SPA 18 14 0.911 0.093 0.895 0.107
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Quantitative Determination of Low Amino Acid Contents in Tea
by Using Near-infrared Spectroscopy

Hao Yong'?> Chen Bin®
(1. College of Mechanical and Electronic Engineering, East China Jiaotong University, Nanchang 330013, China
2. School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; Near-infrared spectroscopy ( NIRS) was used for quantitative determination of free amino acid
contents in tea samples. Two spectral preprocessing methods including continuous wavelet derivative
(CWD) and standard normal variate ( SNV ) were used for spectral transform. Partial least squares
regression ( PLSR) was used for modeling. Monte Carlo uninformation variable elimination ( MCUVE)
and successive projections algorithm ( SPA) were used for optimizing the modeling variables. It was
shown that CWD — SNV method could effectively improve spectral quality, and eliminate translation error.
MCUVE — SPA method could greatly improve the precision of model, and compress the modeling
variables. The correlation coefficient of prediction (R,) and root mean square error of prediction
(RMSEP) of analytical models were optimized from 0. 851 and 0. 117 to 0. 895 and 0. 107 ,and modeling
variables were reduced from 4 148 to 18. NIRS combined with chemometrics could get a better analytical
model when amino acid contents exceeded 0. 1% . It can provide a fast and simple analytical procedure
for the determination of low contents amino acid.

Key words: Tea  Amino acid Continuous wavelet derivative  Variable selection  Near-infrared

spectroscopy



