182

VLI 224R (Jiangsu J.of Agr.Sei.) ,2019,35(1) :182~188
http: //www.jsnyxb.com

PR B
doi:10.3969/j.issn.1000-4440.2019.01.026

5 WHELL, 6 ST LTSD IR AR R T I R P BRI AP ) 1] V3Rl 241, 2019,35( 1) £ 182-188.

UL 2T 5h St T AR 48 0 R EC 3K 78 5R A RE BT 0 0 Feg e (]

BARA, T, Kk,
(TERFR%EEE, TE RN 750021)

HE.

FIFIELLAMERE (400~ 1 000 nm) RGERAE 140 R B AREA B IEAF B, A [ 7 ik sk 2 5t

LRI EAE Lk Hh B WU BT, A IR ST SE 4 L 3E BN ST 2 (CARS) I S24% 52 75 7% (SPA) $2 IBURRAE
705t 1) SR PR TR i e/ — € 11 U9 ( PLSR ) T A5 28 ) -] ) DA 2 01 3 st 7. 52 5 2 Bk ] i) s /> — 3 340 )
(PLS-DA) BT Z55L3RBH , a3 ( Detrend ) g B A WAL B 5 5 ; #E 37 Y Detrend-CARS-PLSR #5 BUUIR #5047, 2R
PRS- J4 REE i A TE AR RTINS ABE 1R AE 5 R A 0. 868 5 L PR i A T A U 42 R T AR B A ¢ R A5 31y 0. 914
0. 849, ST IR [R] PLS-DA | BIAR R A5 1F A8 B vE A 2R A 98% , Tl I 4 4 S ME A 2R R 99% , Ui, SR T

ZEAMERE AT R B A At R A PA) B A1 BT 1] 3 PR ) B mT ATk

K. WAAMEEE; RAME,; TR A
FESHES. S665.1 XERFRIRED: A

EHS .  1000-4440(2019)01-0182-07

Near-infrared spectroscopy for the determination of hardness and storage

time of jujube fruit

PENG Ya-ling, QIU Xue, ZHANG Hai-hong,
(College of Agronomy, Ningxia University, Yinchuan 750021, China)

WU Bao-ting, ZHU Yun-sheng

Abstract: Spectral information of 140 Lingwu long jujube samples was collected by using near-infrared spectroscopy
(400-1 000 nm). Different methods were applied to preprocess the original spectrum, and the optimal pretreatment method
was selected. The competitive adaptive reweighed sampling (CARS) and successive projections algorithm (SPA) were used to
select characteristic wavelengths, and the partial least squares regression (PLSR) model was established based on character-
istic wavelengths for predicting flesh firmness of Lingwu long jujube. The partial least squares discriminate analysis ( PLS-
DA) models of long jujube storage time were established based on full spectrum. The results indicated that the Detrend meth-
od was the optimal pretreatment method, the Detrend-CARS-PLSR model was the best, and correlation coefficients of average
flesh firmness for calibration set and prediction set were 0.868 and 0.868, and correlation coefficients of maximum flesh firm-
ness for calibration set and prediction set were 0.914 and 0.849, respectively. The PLS-DA discriminant model of storage time
was established and the discrimination accuracy of calibration set and prediction set were 98% and 99%. In conclusion, it is
feasible to predict flesh firmness and storage time of Lingwu long jujube based on near-infrared spectroscopy technique.
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Fig.1 Original spectrum of flesh firmness of Lingwu long jujube
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Table 1 Flesh firmness value of Lingwu long jujube
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Fig.2 Effect of storage time on flesh firmness of Lingwu long

jujube
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Table 2 Effect of PLSR model with different pretreatment methods
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Table 3 Comparison of characteristic bands and full-band PLSR models

REIE4E & H BHIE e S
Eizkan e AR

r. RMSEC Tey RMSECV r, RMSEP

R RE FS-PLSR 125 0.863 20.818 0.723 28.816 0.733 37.408
CARS-PLSR 16 0.868 20.519 0.809 24.372 0.868 25.799

SPA-PLSR 8 0.713 28.953 0.625 32.366 0.812 32.993

R B FS-PLSR 125 0.876 36.596 0.739 52.321 0.710 71.299
CARS-PLSR 22 0.914 30.876 0.856 39.651 0.849 51.584

SPA-PLSR 7 0.712 53.390 0.622 59.902 0.786 62.040

ro \RMSEC .r,, .RMSECV r, RMSEP W3 2 i,

R4 FRTFHEREEMTNBIEARNERERFTERBEERNX

ES

Table 4 The relationship between the number of main factors and

the correctness of the calibration set and cross-validation

and the interpretation rate of variance

1 21 16 67
2 27 24 79
3 31 26 87
4 36 29 96
5 45 39 98
6 56 44 99
7 65 52 99
8 71 64 100
9 82 70 100
10 87 75 100
11 86 77 100
12 89 80 100
13 92 82 100
14 95 79 100
15 98 83 100
16 98 84 100
17 99 86 100
18 100 88 100
19 99 87 100
20 100 91 100

TSI AT R AR AR i $E B, JF # 37 T Detrend-CARS-
PLSR R A B A g 45 IR B, 2 T 204
TSI 4 A 118 52 A A S PR A RE T2 AT AT Y

AL IE SR UAEE R ] PLS-DA a7 R K&
I S ST 160 ) SIS AR | A6 T A1 52 S 6 4 3] 1 1 SR 3
ik 80% LA I, 28 T I 4 ' 135 56 UE S5 ) 1) 1 A 3 5K
99% , I (SR A S M A FIUI RE 7 e, T A R )
FRBEAE RIS (8], U B i £L AR R A I B AR AT
A5 R A A Y S ]

SE

(1]

(2]

(8]

(9]

[10]

[11]

RIEE, ERAE BT, 5 T RO iR BoR i R
BREEI T ] Al THRA4R,2015,31(20) :281-286.

Wk AL WAV BN A e R X SRR ) i R S 1 B
FEHRELT] A HUER,2013,44(9) : 118-124,117.

IhRAE TR, B AL , A, A AT o 0 ol B G e TR
[J] MBI 5T ,2011,24(5) :596-601.

bW AN BLANETAF IR AR S S 0 B e
SrRT L] LR MOl R ,2017,47(5) :26-30.

AR, £ R, SEvb I, S B T A AMOGIE I R AR MR
CNCPS #4343 H7 5 0 [ 1] T 95 40lk 45 4], 2015, 31(5)
1115-1123.

HUANG J, PENG S. Comparison and standardization among Chlo-
rophyll meters in their readings on rice leaves[ J ] .Plant Production
Science,2004,7(1) :97-100.

AEE W A R, 5 IR T SR R IR IR LA 5K
RIS ()] AL RLA,2018,46(14) :205-208.

BRoR, B, ik M, S T W LD AME SR B ROR
F18 7 0 0 T T 1 [ 4 2 e 5000 [ 0] Al 27, 2015,
36(20) :109-114.

CARAMES E TS, ALAMAR P D, POPPIR J, et al. Quality con-
trol of cashew apple and guava nectar by near infrared spectroscopy
[J].Journal of Food Composition & Analysis,2017, 56:41-46.
PAZ P, SANCHEZ M T, PEREZMARIN D, et al. Evaluating
NIR instruments for quantitative and qualitative assessment of in-
tact apple quality [ J].Journal of the Science of Food & Agricul-
ture, 2009,89(5) :781-790.

1=, R B A AR TR AR DG 1 ROAR D PR



188

AN NI A

2019 4F & 35 % 1 M

[14]

[17]

[18]

BILT] AR 2013 ,44(9) :182-186.

XUFETE, SO FMIBZR , 45 9Bk 2 1 5 B R AT v 1 DB #0
TR R LA [ ] Al T R4, 2016,32(6) :289-295.
NICOLAI B M, THERON K I, LAMMERTYN J. Kernel PLS re-
gression on wavelet transformed NIR spectra for prediction of sugar
content of apple [ J ]. Chemometrics & Intelligent Laboratory Sys-
tems ,2007,85(2) :243-252.

MA T, LI X, INAGAKI T, et al. Noncontact evaluation of soluble
solids content in apples by Near-infrared hyperspectral imaging
[J].Journal of Food Engineering,2017,224.53-61.

ELMASRY G, WANG N, ELSAYED A, et al. Hyperspectral ima-
ging for nondestructive determination of some quality attributes for
strawberry[ J].Journal of Food Engineering,2007, 81( 1) ;98-107.
ThERAE SR BRI SR 1SS R A A S B BT
W ENT[T] . ERL RN 2011 ,44(6) 1 1210-1217.

PRI, 2 T 85 D 1 ot m i B ) R B AR A2 T
BUGIBFFE[ D] AN . T E R, 2017.

SU W H, BAKALIS S, SUN D W. Fourier transform mid-infrared-
attenuated total reflectance ( FTMIR-ATR) microspectroscopy for

determining textural property of microwave baked tuber[ J]. Jour-

[19]

[20]

[21]

[22]

[25]

[26]

nal of Food Engineering,2018,218.1-13.
KRBTGS G MU AR ISR E R LI S T i
WEFEL D] B HTVT R, 2016.
Fe 15 BT G R B AR B BB BRI T 1 Y
[ DB Aerffll K% ,2015.
DR BH 2 [ /N, VHEAEE , S, S R W] A 4k [ 30 £ A e 2
Sl AR B IEE [ )] AR AR, 2014,45(4) :220-225.
WANG Q, XUE W Q, MA H X, et al. Quantitative analysis of
seed purity for maize usingnear infrared spectroscopy| J].Transac-
tions of the Chinese Society of Agricultural Engineering,2012:259-
264.
WOBR BRI LS, SRR T EOLIE MR B9 KR AR E
FBCSIRAN[I] T4, 2012,41(7) :868-873.
ZERB J7,% S FABLLASMNEIES PCA-SVM iR
A B AR T[] ARl THER,2018,34(5) :159-165.
R MRS I, SR MR SR B AR PR N B S
HoBE R PR A [ 1], BRI, 2012,33 (1) :24-29,
S8, AFE TSN T A R B ANN BB BE O
PHEITT )] AR TAR] ,2013,29(17) :257-264.

(TTAES 5. TRER)



