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Discrimination of Oil Seeds According to Geographical Origin Using
Near Infrared Reflectance Spectroscopy

Hye-Soon Kwon

Institute for Agricultural Food Technology National Agricultural Cooperative Federation

ABSTRACT : Sesame seed (Sesamum indicum L.) is an important seasoning in Korea
and most korean consumer tend to eat the korean sesame seed as the best than other
ones produced in oriental countries such as China and Japan.

Near infrared reflectance spectroscopy (NIRS) was applied for discrimination according
to geographical origin (Korea, China and so on) of sesame seeds.

Near-infrared spectroscopy among the many kinds of techniques could provide a rapid
screening, low cost solution to discriminate geographical origin of sesame seed.

The objective of this study is to determine if NIR technique could be used to
discriminate between the korean sesame seed and non-korean sesame seed by using the

new method.

Rapid, precise and nondestructive analysis methods for determination of the geographic
origin of sesame seeds by near infrared spectroscopy and chemometrics were performed.
Korean sesame seeds were discriminated relative accurately according to geographical

origin using PLS regression method.

Keywords : Near infrared spectroscopy, Sesame seed, Partial least squares method,
Discrimination, Geographical origin
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Table 1. Scanning Parameters
Range 800 - 2500 nm
Sample cell Standard sample cup

Detection mode |Reflectance

Instrument Near-Infrared
Spectrophotometer
(Foss NIRSystems. USA)
3. BI|EAHY

BN 2HEHAA YaRrAZIY FE 9
¢ E83 Ao g% H4FAAE Foly] Y
B dHe] ~HEHE 20 nm moving window
THE o)A vEF oF PLS WHoE 24
39tk AlSEE Table 248 random selection
o2 WEAE NEZ ¥ training setd}
o€ TA HRIEr] % validation setoE
UrolA A9 3tdck ZE SAH Aags A
A& 28 WINSIS(Foss NIRSystems,
USA)E o] &3t

Table 2. Number of Sesame Samples for
Training and Validation

For training For wvalidation

Korea| China |Import| Korea | China | Import

162 140 | 35 150 | 100 24

. &2t 9 of

1. 252N ~HER
THAN FH99 2HEHL Ag9 o



Vol. 16, No. 1 (1999)

#BAGQC FAEF U FHL YAR 1 F
Fh7t 25 AHA Aok =23 ZHYGM dhAL
2HEHL ZH3E FA ey HJREB o}
Y, Az 37U 95 2 B8 H g3
= qzsit B AgoME olzd Eadd 9o
FE& ZA2A7T AP F-dY E=EE 7t
A7 A8 2HEHE 20 nm AL mov-
ing windowoll 2% convolution .2 1x
22 ol &B3Het Fig, 1-32 Y48 e
ZHM WAl AHEHE Jebd Aot
400 - 2500 nm YHolA =HF Hozg 9
422 Hol= AHEGA g4 A8 F
ZAAE 223 JEr FYUA AR wWE #
ol A9 YAT(Fig. 4).

2. PLSYoll 2|8t Al RlAMK] EHE

2 Ao A 4 1623, 24 1404, 7]

FA4F 3540 i AHEHS PLS 4
< AT AdHA Hriel 7 Hi e
(minimum standard error of cross validation)
€ A3 HHY factorE FIH B H
8% AZA-e AA3AT. o EMuy A
HgA4-e #HIs7] Al #EAE U=H A}
232 e A AR 1504, 34 1004,
718} U4 2438 HAAS d dey 29
EoME Table 394 BF Qo] =34t
AgE 43, FF4 ANEE 14, 7I8F U4
AEE 63E BEIA EIHT UdA AR
=4 14634, T34 94, 71EF £Y4 183
2 AYA YA E BEIA(Table 4).

Table 3. Prediction Result for Raw Spectrum

Train  Set Prediction Results

korean | chinese |imported| korean | chinese |imported
samples | samples | samples |samples |samples| samples

korean | 400 | 0 f 0 6| o o
samples
chinese | 4 g3z | 5 | 4] 99 | 6
samples
mported| 1} 4 5 | o 1| 18
samples

Totals | 162 | 140 | 35 | 150 | 99 | 24

Misses 5 3 5 4 1 6
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Table 4. Validation Accuracy of Sesame Seeds

among Raw Spectra

Validation

N | Error | Accuracy (%)

Korean Sesames |150| 4 97.33
Chinese Sesames |100] 1 99.00
Imported Sesames| 24| 6 75.00
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Table 5. Prediction Result for lst Derivative

Spectrum
Train  Set Prediction Results
korean | chinese |imported| korean | chinese |imported

samples | samples | samples |samples{samples| samples

korean | 4o | g | o 147 0 | 0
samples
chinese | o 340 | 4 | 3 |100] 4
samples
mported 15 L a | o | 0 | 24
samples

Totals | 162 | 140 | 35 | 150 | 100 | 24

Misses 5 0 4 3 0 4

Table 6. Validation Accuracy of Sesame Seeds
among 1st Derivative Spectra

Validation

N | Error| Accuracy (%)

Korean Sesames {150 3 98.00
Chinese Sesames |100| O 100.00
Imported Sesames| 24| 4 83.33




Table 7. Prediction Result for 2nd Derivative
Spectrum

Traing Set Prediction Results

korean | chinese |imported | korean | chinese |imported
samples|samples| samples [samples|samples| samples

korean | ol 0 | 0 |47 0 | o
samples
chinese |5 1 yg0l 0 |3 {100 2
samples
mported | 0|0 1 gs | o | o | 22
samples

Totals | 162 | 140 | 35 | 150 | 100 | 24
Misses 0 0 0 3 0 2

Table 8. Validation Accuracy of Sesame Seeds
among 2nd Derivative Spectra

Validation

N | Error | Accuracy (%)

Korean Sesames {150| 3 98.00
Chinese Sesames | 100] 0 100.00
Imported Sesames| 24| 2 91.66
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