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Discriminating the Geographical Origin of
Sesame Seeds by Low Field NMR

Jeong-Hae Rho* and Sun-Min Lee
Korea Food Research Institute

Low field NMR was employed to discriminate the geographical origin of sesame seeds from Sudan, China, and
Korea. Sudan sesame seeds had the lowest contents of moisture and crude fat. Chemical components of Korean
and Chinese sesame seeds were similar, whereas relaxation times (T,-IR, T;-SR) measured through spin-lattice
relaxation pulse techniques using 20 MHz NMR showed significant difference (p<0.05). Canonical discriminant
analysis could be used to identify the habitat of sesame seeds with over 90% accuracy of NMR results. Non-
destructive and fast NMR techniques can be applied to classify Korean sesame seeds from those of other origins.
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Fig. 1. Schematic description of the different pulse sequences applied in this study.
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Table 1. Instrumental parameters of NMR measurement for sesame seeds
T, relaxation T, relaxation
R SR SE CPMG
Pulse separation 6.000 ms 12.000 ms 1.000 ms 1.000 ms
Delete sample window 0.050 ms 0.050 ms : :
Sample window 0.020 ms 0.020 ms 0.020 ms
Duration factor 1.30 1.30 1.35
Data point 25 20 20 550
Scan number 4 4 4 4
Recycling delay 1.5 1.5 1.5 1.5
Table 2. Chemical composition by geographical origin in
sesame seeds (%)
Origin Moisture Crude protein Crude fat g\,i
Korea 2.67£0.33* 23.98+1.64° 55.414£3.67° %
China 2.79+0.28° 22.60£1 40° 55.69+2.16% g
Sudan 2.32+0.10 26.36+0.22° 51.83+3.36 =
All values are MeantSD, 3
*Values with different superscripts in same column were significantly o —a— Korea
different at p<0.05 by Duncan's multiple range test. E A —e— China
—&— Sudan
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Fig. 2. T|-IR relaxation patterns of sesame seeds from different
origins.
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Fig. 3. T,-SR relaxation patterns of sesame seeds from different
origins.
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Table 3. NMR value by geographical origin in sesame seeds

S22 Z33k5]X] A 34 A A 6 & (2002)

T, relaxation (ms) T, relaxation (ms)

Origi SFC (%
£ 0 R SR SE CPMG
Korea 30.92+1.98* 105.65+2.30° 100.85+1.69° 40.15+2.15% 88.47+3.70™
China 30.25+0.88* 100.25+3.31° 105.40+2.78° 43.31£3.13* 88.7412.81
Sudan 34.58+0.36" 98.00+1.41° 103.25£1.71° 39.38+0.48" 87.03£1.26
All values are MeantSD.
*Values with different superscripts in same column were significantly different at p<0.05 by Duncan's multiple range test.
"“means non-significant.
Table 4. Posterior accuracy of canonical discriminant analysis by low-field NMR
Classified into Origin
From 5 variables" 4 variables? 3 variables”
Origin A A A
Korea China Sudan Total % Korea China Sudan Total °““  Korea China Sudan Total %
racy (%) racy (%) racy (%)
Korea 19 1 0 20 95 17 3 0 20 85 16 4 0 20 80
China 2 18 0 20 90 2 18 0 20 90 2 18 0 20 90
Sudan 0 4 4 100 0 0 4 4 100 0 0 4 4 100

0
D5 variable: SFC, T,-IR, T,-SR, T,-SE, T,-CPMG.
24 variable: SFC, T,-IR, T,-SR, T,-SE.
3 variable: SFC, T,-IR, T,-SR
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