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A Study on the Determination of Adulteration of
Sesame QOil by Near Infrared Spectroscopy

Mijung Noh*, Jin-Il Jeong, Seung-Sik Min, Yoo-Sin Park, and Soo-Jeong Kim'

Drug and Toxicology Division, Forensic Science Department, National Institute of Scientific Investigation
'Experimental Research Institute of National Agricultural Products Quality Management Service

Adulteration of sesame oil using near infrared (NIR) spectroscopy was determined. Vegetable oils including
sesame oil were scanned on the NIR spectrophotometer at 400-2500 nm. Partial least square (PLS) was applied
on the standardized full NIR spectral data. Discriminant analysis with PLS is adequate for determination of
sesame oil adulteration, except with decreasing adulteration rate. Designing of quality control system, which uses
NIR spectroscopy to measure adulteration level of sesame oil is thus possible, although more work is required

to give acceptable accuracy level.
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Table 1. Condition of scanning parameters

Near-Infrared Spectrophotometer
(NIRSystem, model 6500, USA)

Range 400-2500 nm
Cuvette, 4 mm

Instrument

Sample cell

Detection mode Transmission
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Fig. 1. NIR spectrum of sesame oils and other vegetable oils.
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Fig. 2. The second derivative spectrum of sesame oils and other
vegetable oils.
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Table 2. Equation calibration statistics using partial least square
regression

Table 3. Validation results of sesame oils on the market

Sample Value with Sample Value with Sample Value with

Fator SECV" r Fator SECV r number PLSR” number PLSR  number PLSR

1 27.572 0.682 6 9.726 0.960 ! 118.7 7 111.3 13 111.3

2 22.538 0.787 7 9.081 0.965 2 116.2 8 106.9 14 110.1

3 15.408 0.901 8 8.503 0.970 3 113.0 9 107.2 15 107.1

4 13.128 0.928 9 8.104 0.973 4 109.2 10 104.4 16 106.9

5 11.211 0.947 10 8.218 0.972 5 109.3 11 1043 17 99.8
UStandard error of calibration validation. 6 107.1 12 104.2 18 99.8

ICorrelation coefficient.
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Fig. 3. Validation results of authentic sesame oils.
DPartial least square regression.
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Table 4. Validation results of sesame oils aduiterated with soybean oil, corn oil, and perilla oil

. Adulteration (%)
Oil Company
10 20 30 40 60 80
Sovbean o A 90.0 83.9 80.8 68.5 55.3 334
Y B 95.1 84.0 743 715 559 450
Comn oil A 86.2 83.0 794 69.6 585 433
B 89.8 83.4 733 69.9 539 415
perilla o A 81.9 69.8 61.8 67.9 442 236
B 82.5 725 64.2 68.7 426 24.8
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