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Discrimination of the Origin of
Roasted Black Sesame Seeds
by ED-XRF and NIR Spectrometry
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Ju-sung Park, Young-hee Oh and Kweon Jung

Abstract

Energy Dispersive X-Ray Fluorescence(ED-XRF) spectrometry and Near Infrared
fluorescene(NIR) spectrometry combined with discriminant analysis were applied to
discriminate the origins of roasted black sesame seed. Both ED-XRF and NIR are
nondestructive methods that do not require prior chemical or physical treatments of
samples. Domestic(n =30) and imported(n =71) samples were used to develop a
discriminant calibration model for each class. In the ED-XRF analysis, the multi-element
contents(Mg, Al, Si, P, S, Cl, K, Ca, Mn, Fe, Cu, Zn, and Sn) were compared between
domestic and imported samples. Ten elements(Mg, Al, Si, P, S, Cl, Ca, Fe, Cu and Sn)
differed significantly between domestic and imported samples in t-test(p < 0.05).
Discriminant analysis was performed on ten elements. A total of 101 seeds were
reclassified using discriminant functions, and 99.0% of samples was assigned to the
correct production site. NIR was performed to scan the spectra of seeds. Classification
of seeds using NIR discriminant analysis assigned 100.0% of seed samples to the
correct origin. This study demonstrates that applying ED-XRF and NIR to discriminant

analysis was an useful tool to discriminate the origin of roasted black sesame seed.

Key words : black sesame seed, geographical origin, discriminant analysis, ED-XRF

spectrometry, NIR spectrometry
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Fig. 1. Plot of discriminant scores for roasted
black sesame seeds cultivated in Korea
and other countries.
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Table 1. Ranges, mean values, and standard deviation(SD) of elements measured in roasted black
sesame seeds cultivated in Korea and other countries by ED-XRF

Domestic(n=30)

Imported(n="71)

Elements

(mg/ke) Range Mean £ SD Range Mean £ SD
Mg 1,008~2,030 1575% + 292 557~1590 1067 £ 231
Al 102~752 277" +138 165~673 430 £ 122
Si 128~1381 402 + 247 304~1297 765 £ 202
P 208~4176 285" +60.7 152~375 250+43.0
S 502~889 713*+92.8 670~1031 829+82.1
Cl 25.1~230 51.3% +43.4 35.6~132 64.1+20.0
K 1,973~4,927 2625 £ 576 1980~3427 2612 + 322
Ca 13,333~21,200 16566" + 2200 17067~26200 21507 £ 2175
Mn 16.3~30.3 21.9+3.43 16.4~27.8 22.7+3.03
Fe 44.5~167 58.6" +21.3 54.9~80.0 67.7+£5.94
Cu 11.9~17.7 14.3"+1.42 15.8~21.6 18.3+1.42
7n 32.4~53.2 42.4+5.06 36.0~53.4 43.8+3.78
Sn 1.70~11.8 5.57"+3.30 4.21~37.4 8.74+6.19

Mg, Al, Si, P, S, Cl, K, Ca, Mn, Fe, Cu, Zn and Sn concentrations were determined at the mg/kg level
when C was used as a balance for the FP method in ED-XRF.

Mean value® shows difference at p<0.05 between two groups based on t-test.

n = sample size.

Table 2. Classification result for the origin of roasted black sesame seeds using discriminant
function of inorganic elemental concentration by ED-XRF

Predicted origin

Total Correctly classified(%)
Domestic Imported

Domestic seeds 29 1 30 96.7

Imported seeds 0 71 71 100.0

Total 101 99.0
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Table 3. Classification result for the origin of roasted black sesame seeds using the discriminant

analysis of NIR spectra

Predicted origin

Total Correctly classified(%)
Domestic Imported
Domestic seeds 30 0 30 100.0
Imported seeds 0 71 71 100.0
Total 101 100.0
1001
. 0% f”/
¢ |
2 |
3 080+
s Il
<

0704

Arbitrary unn.
&

0 \ I [
Wm "“’v" ]
_/\W}'\/ .. ‘f \L V W A _" " j.‘; ‘. :!

4 ww . ' \
\ ' |
000154 r
Y e v S S ———— v — 1
10000 9000 500 T &0 000 &0
Waanumbers (cm-1)

Fig. 2. The spectrum for roasted black sesame seed before(up) and after(down) first derivative

preprocessing.
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