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Fig 1 Original near infrared reflectance
spectra in oilseed rape leaves
Table 1 Statistical values of MDA in oilseed
rape leaves( nmol * g~ 1)

Data set No Range Mean  Standard deviation
Calibration 60 6 97~ 116 52 40 45 30 4060
Prediction 30 8 00~ 12542 43 10 33 3035

All 90 6 97~ 12542 41 33 31 2389
22 PLS
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PLS MDA 2
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Table 2 Prediction results of MDA by PLS with different pretreatment

Pretreatm ent LV r RMSEP Bias Slope Offset
Raw 17 0 7825 22 5607 -2.7379 0 8337 4 4317

SG 18 Q0 740 7 25 3053 -3.3989 0 820 8 4 3242
SNV 8 0 484 8 29 6515 -3.267 1 0 3381 25 2613
MSC 8 0 4831 29 5525 -3.0341 0 3292 25 8785

t Der 15 0 830 8 19 8227 23505 0 878 9 7 5695

2 Der 10 0 910 3 13 5941 -0.717 1 Q0 847 9 5 8383
Detrending 18 Q0 853 7 17. 5733 - 1. 664 0 Q0 830 7 5 6314
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Table 3 Selected EWS by SPA with different pretreatments
Pretreatment No Selected EW's/ nm
Raw 5 2 463, 2 482, 2 344, 2439, 1837
2 Der 17 } 2}(7), ; 21333, 2222, 2082, 1272, 1932, 2 161, 1919, 1769, 1805, 1 605, 2039, 2207, 1592, 1231,
Detrending 15 1494, 2 433, 2 097, 2496, 2377, 2437, 2 393 2 419, 2 406, 2 483, 2 500, 2400, 2385, 1873, 2 429
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LV-1LSSVM SPA-PLS Fig 2 Predicted vs reference values of MDA
SPALS-SVM , LVLS-SVM in oilseed rape by LS SVM model
Table 4 Prediction results for different models
Model Pretreatment LV/EW/ (Y, @) r RMSEP Bias Slope Offset
SPA-PLS Raw 3/ 5~ Q 1832 37.740 5 - 33038 Q1422 33 6677
2 Der 10/ 15~ Q 6189 2. 701 6 - 6348 2 0 6368 9 304 4
Detr ending 7/ 17~ Q 5987 34. 662 7 -29340 Q 769 4 7005 4
SPALS-SVM Raw =/5/(7 9% 103, 4 2x 103) Q 1817 35.650 1 -0 1811 Q1180 37. 8300
2 Der -/ 15/ (4 6% 105, 2 7x 109 Q 6185 28.972 0 - 62490 Q 6047 10 789 1
Detr ending =/ 17/(8 7x 106, 3 8x 10°) Q 5865 33. 966 8 - 259 9 Q7220 9 3480
LWVLS-SVM Raw 20/-/(2 2% 106, 2 6% 10%) Q9995 0. 989 6 - 0178 3 1. 0049 - 00321
2 Der 17/-/(5 8% 106, 5 9% 103) 0 9999 0.3957 - 00340 1 0002 00233
Detr ending 21/-/(4 2% 107, 2 4% 109 Q 9999 0. 530 2 - 00713 1 008 3 -0 2846
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Fast Determination of Malondialdehyde in Oilseed Rape Leaves Using
Near Infrared Spectroscopy

KONG Wen-wen, LIU Fei, ZOU Qiang, FANG Hui" , HE Yong”"
College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310029, China

Abstract Near infrared (NIR) spectroscopy was applied for the fast and nondestructive determination of malondialdehyde
(M DA) content in oilseed rape leaves. A total of 90 leaf samples were collected, the calibration set was composed of 60 samples,
and the prediction set was composed of 30 samples. Different preprocessing methods were used before the calibration stage,
incduding smoothing, standard normal variate, first and second derivative, and detrending. Then partial least squares ( PLS)
models were developed for the prediction of MDA content in oilseed rape leaves. T he latent variables selected by PLS and
efective wavelengths selected by successive projections algorithm ( SPA) were used as the inputs of least square-support vector
machine (LS-SVM) to develop LVLS-SVM and SPA-LSSVM models. The correlation coefficients (r) and root mean square
error of prediction (RMSEP) were used as the model evaluation indices. Excellent results were achieved by LV-LS-SVM model,
and the prediction results by LS SVM model using detrending spectra were r= 0. 999 9 and RM SEP= 0 530 2, and those by LS
SVM model using 2 Der spectra were r= 0 999 9 and RMSEP= 0. 395 7. T he results showed that NIR spectroscopy could be
used for determination of MDA content in oilseed rape leaves, and an excellent prediction precision was achieved. T his study

supplied a new approach to the dynamic and continuous field monitoring of growing status of oilseed rape.
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