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Table 2 Modeing results of loquats using SMLLR, PCR and PLSR methods (spectral region: 800~ 2 500 nm)

r RMSECV (°Brix) r RMSEC(Brix)  RMSEP(® Brix)
SM LR 0. 61 2 17 Q 66 2. 07 1 82
0. 64 2 18 a 70 2.03 172
0. 63 2 54 Q 68 2. 39 1 76
0. 72 2 39 Q 74 2.35 2 35
PCR 0. 68 2 03 Q76 1. 79 175
0. 90 1 35 a 92 1. 10 1 20
0. 68 2 43 a 79 2. 02 1 67
0. 91 1 42 a 92 1. 32 1 44
PLSR 0. 87 1 36 Q 98 0. 57 0 66
0. 90 1 26 Q 96 0. 80 a 97
0. 82 1 87 Q 93 1. 20 122
0. 93 1 32 Q0 96 0. 93 111
Table 3 Modeling resumts of loquats using SMLR, PCR and PLSR methods
( spectral region: 1400~ 1500 nmand 1900~ 2 000 nm)
r RMSECV (°Brix) r RMSEC(° Brix) RMSEP(° Brix)
SM LR 0. 31 4 02 Q 33 3. 90 323
0. 47 5 56 0 49 5. 38 511
0. 35 359 Q 41 3. 36 309
0. 51 325 Q52 3.21 358
PCR 0. 78 171 Q 82 1. 57 173
0. 31 2 76 Q 54 2. 39 223
0. 61 2 60 a 71 2. 31 155
0. 64 2 67 Q 67 2. 56 2179
PLSR 0. 82 157 0 89 1. 26 1 56
0. 87 1 40 Q 90 1. 24 118
0. 80 1 98 Q 85 1. 73 1 68
0. 86 175 Q 88 1. 63 1 80
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Fig 3 Effect of spectra smoothing on modeling results
1: RMSECV; 2: r
17
s PLSR 3
08 0 85, L 67 184, 3
4 17 (D 3
PLSR

R 1 400~ 1500 nm

1900~ 2 000 nm



1608 26

alibration: 180 samples
y=0.9153x+1.195 6

s |
2 90/ r=0.96
,

Validation: 90 samples

y=0.939x+1.115 1 A

Predicted SSC(
S

e ——————————— e ——y

10 15 20 25

\ctual SSC(° Brix) Actual SSC(° Brix

Fig 4 Calibration and validation results of PLSR model based on 17 points smoothing spectra of all three loquat varieties

; 3
(2) 3 PLSR 17 PLSR s
SMLR PCR s 3 0. 96 0 95 ,
(3) ,
b 17 2
[ 1] DUAN Minxiao, ZHAO Jivran, GUO Jing-lun, et al( s R , ). Bejing Agricultural Science( ).
2002, 1: 11.
[ 2] LIU Yarde, YING Y+bin, FU Xia ping( s s ). Spectroscopy and Spectral Analysis ( ), 2005, 25
(11): 1793.
[ 3] SUN Swqn, TANG Jusr ming, YU AN Z+ min, et al( R R , ). Spectroscopy and Spectral Analy sis(
), 2003, 23(2): 258.
[ 4] HE Yong, LI Xiae-li, SHAO Yongni( s s ). Spectroscopy and Spectral Analysis( ), 2006, 26
(5): 850.

[ 5] McGlone V A, Kawano S. Postharvest Biology and T echnology, 1998, 13: 131.

[ 6] Ying Y, LiuY, Wang JP, et al. Trans. American Society of Agricultural Engineers, 2005, 48(1): 229.
[ 7] Lu R. Trans. American Society of Agricultural Engineers, 2001, 44(5): 1265.

[ 8] McGlone V A, Jordan R B, Seelye R, et al. Postharvest Biology and T echnology, 2002, 26: 191

[ 9] LiuY, Ying Y. Journal of Optical Engineering, 2005, 47(7): 1.

[10] LU R, Ariana D. Applied Engineering in Agriculture, 2002, 18(5): 585.

[11] SchmilovitchZ, Mizrach A, Hoffman A, et al. Postharvest Biology and Technology, 2000, 19: 245.

Application of NIR Quantitative Analysis to Nondestructive Detection of
Loquat Soluble Solid Content

LI Jiarping, FU Xiaping, ZHOU Ying, YING Y+bin*, XIE Ltjuan, NIU Xiae-ying, YAN Zharke, YU Hatyan
College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310029, China

Abstract The objective of the present research was to evaluate the potential of NIR diffuse reflectance spectroscopy as a way for
nondestructive measurement of loquat soluble solid content of three varieties harvested from two orchards. According to the anal

ysis, it was shown that the correlation coefficient of curvesy as relatively high in the two regions of, 1 400-1 500 nm and 1 900
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2 000 nm. Statistical models were developed using partial least square regression (PLSR), stepwise multiple linear regression
(SMLR) and principal component regression (PCR) methods in the full spectral region from 800 to 2 500 nm and in the com
bined region of 1 400-1 500 nm and 1 906-2 000 nm. T he results of PLSR model in the full spectral region were better than those
of other models. The modeling results based on derivative spectra were not as good as those based on original spectra. Finally,
amodel was established based on the original spectra with 17 points smoot hing for all the three varieties in the full spectral region
by PLSR method. The correlation coefficients of calibration and validation were 0. 96 and 0 95, respectively. The results ind+

cate that it is feasible to use NIR spectroscopy technique for quantitative analysis of loquat soluble solid content.
Keywords Near infrared; Spectroscopy; Quantitative analysis; Soluble solid content; Loquat
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