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Table 1 Cross validation statistics of the NIRS calibration equations developed
to estimate fatty acid concentrations(g* kg ! dry weight) in soybeans

Fatty acid compositions N Minimum Maximum Mean SD CV% Ry RMSECV RMSECV/SD
Palmitic acid(C16: 0) 64 18 62 2772 21 60 L 56 722 Q 65 0 91 0 58
Stearic acid( C18: 0) 64 520 9 03 6 95 0 78 11 22 Q0 66 Q 40 0 51
Oleic acid(C18: 1) 64 30 07 63 02 43 90 8 61 19 61 0 94 2 02 023
Linoleic acid( C18: 2) 64 93 66 135 56 106 73 7 12 6 67 Q87 2 58 Q0 36
Linolenic acid( C18: 3) 64 12 00 21 55 16 53 2 32 14 04 Q85 0 89 0 38
Total saturates(C16: 0+ C18: 0) 64 24 62 35 71 28 55 1L 97 6 90 0 88 Q0 58 Q0 29

R%y = determination coefficient of cross validation; SD= standard deviation of the reference method values; RMSECV= a root mean square

error of cross validation; CV, coefficient of variance

Table 2 External validation statistics of the NIRS calibration equations developed
to estimate fatty acid concentrations(g* kg™ ' dry weight) in soybeans

Fatty acid composition N Minimum Maximum Mean SD CV% R2, RMSECV RMSECV/SD
Palmitic acid(C16: 0) 44 18 60 23 49 2123 L 40 6 59 Q74 Q 69 Q50
Stearic acid( C18: 0) 44 362 8 54 6 93 0 69 9 96 Q 66 Q 37 Q53
Oleic acid(C18: 1) 44 30 05 63 04 44 14 8 46 19 17 091 2 45 Q0 29
Linoleic acid( C18: 2) 44 94 95 118 09 105 47 3 60 331 Q76 2 74 Q0 49
Linolenic acid( C18: 3) 44 12 59 20 74 16 07 L 96 12 20 Q75 Q0 93 Q0 47
Total saturates(C16: 0+ C18: 0) 44 24 60 31 93 28 23 L 73 6 13 Q76 Q0 84 0 49

R%,= determination coefficient of external validation; SD= standard deviation of the reference method values; RMSEP= a root mean square

error of prediction; CV, coefficient of variance

Table 3 Correlation coefficients between spectral wavenumbers and fatty add compositions in soybeans

Spectral wavenum ber selected for analy sis (em=1)

Fatty acid composition

6 009 3 5831.9 5801 0 5723 9 5677 6
Palmitic acid( C16: 0) Q6117 *"" -0 367" Q 337"~ 0 215 - 0013
Stearic acid( C18: 0) Q 299° - 04717 " Q 2497 Q526" * Q 408" " *
Oleic acid(C18: 1) 0 271" -0576"" " 0 010 0546" " 0 467" "
Linoleic acid(C 18: 2) 0 373" " - 0 106 0 855" " 0382" * 0 152
Linolenic acid( C18: 3) Q 159 0 3477 Q 096 - 0507 " - 0581"" "
Total saturates(C16: 0+ C18: 0) 0 603" " - 0478 " " 0 366" " 0378 * Q 151

Note: Spectral preprocessing method: first derivative plus straight line subtraction; * , * * and* * * represented the significant levels

at 0. 05, 0 Ol and O 001, respectively
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Current breeding programs dealing with fatty acid (FA), concentrations,in soybean | Glycine max, (L.) Merr. | require
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large numbers for gas chromatographic analyses, thus it is important to develop a method for rapid determination of fatty acid by
Near Infrared Reflectance spectroscopy ( NIRS) in soybeans. The objective of this work was to study the potential of fourier
transform near infrared reflect ance spectroscopy (FT- NIRS) to estimate the fatty acid concentrations in Chinese soybean varie
ties. One hundred and eight of soybean cultivars or lines ( the calibration set: 64; the external validation set: 44) were scanned
within 4 006 12 500 em™" of wavenumbers using a standard sample cup by NIRS machinery, and analyzed the fatty acids by gas
chromatograph (GC) methods. Equations were developed using partial least squares ( PLS) regression and cross validation for
multivariate calibration in this study. The optimal spectral region w as selected from 6 101. 9 to 5 446. 5 cm™ ' based on the OPUS
5. 0 software. Cross validation results showed that major FA components such as oleic acid (RZy= 0 94), linoleic acid (R%v=

0. 87), linolenic acid ( RZy= 0 85), and total saturates ( RZyv= 0 88) were accurately determined by the proposed equations as
compared with the reference data obtained by the GC method. External validation results also demonstrated that equation for ole-
ic acid had the highest predictive ability (R%= 0 91), root mean square error of predication (RM SEP) value was 2 47 g* kg~ !
dry weight, the ratios of RMSEP to the standard deviation (SD) was 0 29, which was usable for quality assurance application.

Moreover, equations for palmitic acid, stearic acid, linoleic acid, linolenic acid, and total saturates were predicted with the deter
mination coefficients ranging from 0 66 to 0. 76, RMSEP values from 0 37 to 2 74 g* kg™ ' dry weight, and RMSEP/ SD values
from 0. 47 to O 53, which could be used for sample screening. Therefore, we confirmed that a reliable estimation of the major

fatty acid components is possible by using NIRS technique in soybeans.
Keywords Soybean [ Glycine max (L.) Merr.]; Fatty acid; FT- NIRS; Gas chromatograph
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