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Table 1 Satigtic data of firmness in 148 samples 0.004
Samples No. Mean Range Sd
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Fig 1 No 7 sample s spectra of peel and peeled
(a) : Origina spectra; (b) : Spectra after 1% derivative;
1:Peeled; 2: Ped

Table2 Results of calibration modelsfor’ Fuji’
apple firmness of pee and peded

Skin RMSECV RMSEP RSDp
treating " (kg -cm?) (kg -cm D) [ %
Ped 5 0753 1019 1197 16 71
Peded 7 0837 0 846 0. 886 12 36
, (5)
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222 (RMSEP)
(1yMsc , (RSDp = 14 62 %)
, SG (RSD, =15 71 %)
(0] MSC (RSD, =16 71 %) ,
PLS , 3 , MSC (RSDp =14 62 %)
(RMSEP 1 197 1 177 kgof - , ,
cm'?) T ,
(0. 755 vs Q 753) ,
Table 3 Results of modelsafter different spectra pretreatment
No. pre-treat ment LV r RMSECV/ (kgf - cm~3) RMSEP (kgf - cm”?) RSD % RSDp/ %
1 None 5 0. 753 1 019 1 197 13 94 16 71
2 MSC 5 0. 755 1 014 1177 13 88 16. 42
3 29,2 ,1-derivative 6 0. 837 0. 846 1 048 11 58 14. 62
4 51,2 ,2-derivative 4 0. 811 0. 906 1126 12 40 15 71
5 DOSC(1 2E2) 1 0. 814 0. 900 1 015 12 31 14 16
6 GA 6 0. 811 0. 906 0 965 12 39 13 46
7 GA + DOSC(1 ,5E3) 1 0. 805 0. 919 0. 924 12 58 12. 89
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Fig 2 Spectra of calibration samples (16 71%) , MSC (16 42 %)
(a) ; Originad spectra; (b) : Spectra after DOSC ( 14 62 %, 15 71%)
DOSC (Lv=1),
(20 DOSC DOSC
, (3) ;A
DOSC Leardi 2
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SECV  RMSEP 0919 0924kg - cm'?,
1480 36 1, ;
(RDyp : 12 89% vs 16 71 %) , , ,
(RSDp : 12 89 % vs 12 36 %) 0 805, RM- , ,
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Using GA-DOSC Method to Himinate Interference of Peel with Prediction
of Apple Firmness Based on Near Infrared Diff use Reflection Spectra

SHI Bo-lin*? , QING Zhao-shen' , J1 Bao-ping' ~ , TU Zhen-hua' , ZHU Dazhou' , YIN Jing-yuan?
1. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China
2. School of Communication and Information Engineering, Shanghai University , Shanghai 200072, China

Abgract  In the present work ,“ Fuji” applesfrom Shandong Yanta were used to take the diff use reflection spectra by FT-NIR.
PL S components (i.e. , factors) were computed by nonlinear iterative partial least squares (NIPALS) and the number of latent
factors (LV) was optimized by a leave-one-out cross validation procedure on the calibration set. On the bass of partial least
square (PL S regresson, the models for apples’ firmness before and after peeling were compared. In order to eliminate the
efect of apple pedl on prediction, spectral pretreatments such as multiplicative scatter correction (MSC) , derivative, direct or-
thogonal signa correction (DOSC) and wavelengths selection based on genetic algorithms (GA) were used. Finaly, the results
of different spectral treatments were compared. In concluson, the RSDp of models for apples before and after peeling was
16 71 % and 12 36 %), respectively , suggesting that the apple peel played a negative role in constructing good predictive model s.
Moreover , the traditional spectral pretreatments (such as M SC, derivative) can hardly resolve the problem. In this research,
GA-DOSC played an important role in reducing the interference of apple peel. It not only reduced the wavelength variables from
1480 to 36, but a0 reduced the latent variablesfrom 5to 1. The correlation coefficient (r) wasimproved from Q 753 to 0. 805,
and the RMSECV and RM ESP were reduced from 1 019 kgf - cm 2 and 1. 197 kgf - cm™ 2 to 0. 919 kgf - cm™? and 0. 924 kgf -
cm™ 2, respectively. Especialy, the RSDp was decreased remarkably from 16. 71 % to 12 89 %. The performance of the model
ater GA-DOSC treatment was similar to the model using spectra of apple flesh (12 36 %) . It was concluded that the prediction
precison based on GA-DOSC satisied the requirement of NIR non-destruction determination of apples firmness.

Keywords Near infrared diffuse reflection spectra; Apple; Firmness; Peel; Genetic algorithms; Direct orthogona signal
correction

(Received Nov. 16, 2007 ; accepted Feb. 18, 2008)

* Corresgponding author

2008 7 (www. gpxygpf x. com)
, PDF ,
; 2006 PDF 2009



