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Evaluation of Fatty Acid in Soybean Grain by Near Infrared Spectroscopy
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Abstract
Soybean is an essential and dominant source of nutrition for humans. The fatty acid (FA) is an important

index of oil quality. The conventional method for FA determination is an expensive technique and spends too
much analysis time. Therefore, near infrared spectroscopy (NIRS), quick analysis technique and accuracy which
was applied for the determination of five fatty acid (palmitic, stearic, oleic, linoleic and linolenic) in soybean grains.
Two hundred samples were loaded into the transport quarter cup and measured the reflectance spectra by
NIRSystems 6500 in the wavelength region from 400 nm to 2500 nm. The fatty acids were determined by gas
chromatography method. Partial least squares regression was used to develop the calibration equation. It was
found that the correlation coefficient (R) of palmitic, stearic, oleic, linoleic and linolenic in soybean grains were
0.92, 0.83, 0.91, 0.85 and 0.84 respectively. The results showed high values of R. Hence, NIRS could be applied
for assessment of fatty acid in soybean grains.
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Table 1 The characteristics of soybean samples used to develop the calibration model of palmitic, stearic, oleic,

linoleic and linolenic

ltems Palmitic Stearic Oleic Linoleic Linolenic
Min-Max 9.70-13.39 2.42-417 16.49-33.20 48.39-58.48 5.18-12.23
Mean 11.20 3.40 22.75 54.95 8.59
SD 1.03 0.34 3.21 2.08 1.35
Unit % % % % %

Min: minimum value, Max: maximum value, SD: Standard deviation of average
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Figure 1 The original NIR spectrum of soybean grain in wavelength region from 400 nm to 2500 nm

Table 2 Results of PLSR calibration of palmitic, stearic, oleic, linoleic and linolenic in soybean grain

Wavelength SEC SEP Bias
Fatty Acid R F
(nm) (%) (%) (%)
Palmitic 400-2500 0.92 0.40 0.47 0.00 14
Stearic 400-2500 0.83 0.19 0.23 0.00 15
Oleic 400-2500 0.91 1.30 1.59 0.01 19
Linoleic 400-2500 0.85 1.10 1.30 0.00 19
Linolenic 400-2500 0.84 0.74 0.81 0.01 12

R:  Coefficient of correlation, SEC: Standard error of calibration, SEP: Stand error of prediction; Bias: The average difference
between actual value and NIRS value, F: The number of factors used in the calibration equation
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Figure 2 The relationship between NIRS predicted values and chemical analysis values of palmitic acid (A),

stearic acid (B), oleic acid (C), linoleic acid (D) and linolenic acid (F)
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