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Introduction Results

NIR spectroscopy is a simple and non-destructive NIR spectroscopy combined with LIBS to discriminate geographical origin of soybean paste

A. NIR-based discnmination of geographical ongins of soybean paste samples

Average NIR raw spectra Asynchronous 2T2D slice spectra 212D slice spectra in narrow range
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analytical tool employed in diverse fields. Acquired NIR

spectra are well representative of samples' organic

constituents. NIR bands are generally broad and their
component-specificities are thereby not high. The

combination of NIR data with other spectroscopic data

could be a versatile choice to potentially improve
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accuracy of target analysis. First, NIR spectroscopy was

- u i —_— Il';' ."..‘ .";' S g i-:'-l
Wavenumbar icm | Wersnumbe (fom *| Wavenusmleer jem |

: : : PC scores of NIR raw spectra PC scores of 2T2D spectra PC scores of 2T2D spectra in narrow range
combined with laser-induced breakdown spectroscopy - ’ - - |
Accuracy . 63.6 % ’ v Accuracy - 89.2 % " e . *  Accuracy - 953 %
(LIBS) to enhance the discrimination of soybean paste _ S o . .
- 4 8 - = .. 5 -“ .- o L3 ~ il 4 -iJ:
samples according to geographical origin. Second, NIR - X ¢ 7 . ‘ N 7 TR TR
g e '.-‘. ‘l‘. .!"'I:."u E - ’ ":' "‘!-l. .
and Raman spectroscopy were adopted together for the 5 * ;,r? L3 . " . : it A g LY
i Tl L L -'l : il i -
. . . . . L - = . w o -
discrimination of red pepper powder samples according v .t e p
to geographical origin. In these studies, various o - o — T
. L . . Cpc1man T oscrmamw iR
strategies for the data combination (fusion) and their B. LIBS-based discrimination of geographical origins of soybean paste samples
characteristics will be discussed. Average LIBS specira _ | Distribution of Apy and Ap values | | Acg ! Ac values in the two groups
|: lAccuracy 954 % ” | pvalue = 0.0001 o
--------------------------------------------------- j - ,1 I . . &
i : . g =1 :'l?
Materials and methods ? nBl I DL N
- ﬁ TRl 0wl s )
Collection of soybean paste and red pepper samples ~| 4l I LLE_L_ - ' .E:-: ’_-‘-:.":;- Tt_ f
oA, LA my o,

. . ——'J‘ | ) I .J: S Imported Domestic
Commercially available soybean paste and red pepper S - - el N ‘; A sample sample
samples provided from the National Agricultural Products C. Combination of LIBS and NIR spectral features for discnmination

_ _ _ _ Acg /A and 2™ PC score of 2T2D
Korea __ A.;.:.L:mw: * In NIR spectra data, when 272D correlation analysis was usead, the
o . "% 996 % discrimination accuracy increased to 95.3%.
| | E 1_‘." *|In LIBS data, among the area of 8 elements (Ca, K, Mg, Na, C, H, O,
35 imported samples and 62 domestic <= . ; N), A-, and A- were efficient in discrnimination.
samples | e e * The A-./ A, 15 combined with NIR 2T2D spectra in narrow range, the
- ,'._.' ‘gt ' discnmination accuracy increased to 99.6%.

* Atotal of 103 red pepper powder

samples included 52 dOMESLIC, 1 mm o s mm oo oo oo oo oo

NIR spectroscopy combined with Raman spectroscopy to discriminate origin of red pepper
A_ NIR and Raman spectra of red pepper samples and discrimination result
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* LIBS or Raman data were combined with MNIR data, the
dizcriminafion accuracy was higher than before.

* Elemental information obtained from LIES spectra was
complementary to NIR spectra.

* |nformation of different vibration bonds from Raman and
MIE was also complementary.

* |In addition, these combination methods can be used for
dizcnimination analysis on food and agricultural samples.

* Each Raman spectrum was collected by Raman spectra 91.8+16% 91.0+23% 927+18%

accumulating 30 scans with a laser exposure time of hetero 2D slice spectra  97.430.8% 96.231.1% 08.51.6%

5 s at each scan . :
« As a result of discnimination using Raman or NIR

spectra, the accuracies were less than 94%.

* When hetero correlation was applied, the accuracy
was Iincreased to 97 .4+0.8%

* The NIR spectra were measured in the same way as

* Atotal of 97 soybean paste samples i
the soybean paste sample. |
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Results

NIR spectroscopy combined with LIBS to discriminate geographical origin of soybean paste

A. NIR-based discrimination of geographical origins of soybean paste samples
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NIR spectroscopy combined with Raman spectroscopy to discriminate origin of red pepper
A. NIR and Raman spectra of red pepper samples and discrimination result
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B. Application of hetero 2D Raman/NIR spectroscopy correlation and discrimination result
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PC scores for k-NN Accuracy Specificity  Sensitivity
NIR spectra 93.6£1.5% 93.6x1.9% 93.7+2.3%
Raman spectra 91.8£1.6% 91.0£2.3% 92.7+1.8%

hetero 2D slice spectra 97.410.8% 96.2+%1.1% 98.6+1.6%

» As a result of discrimination using Raman or NIR
spectra, the accuracies were less than 94%.

* When hetero correlation was applied, the accuracy
was Increased to 97.4+0.8%



Conclusion

- LIBS or Raman data were combined with NIR data, the
discrimination accuracy was higher than before.

* Elemental information obtained from LIBS spectra was
complementary to NIR spectra.

* Information of different vibration bonds from Raman and
NIR was also complementary.

* |n addition, these combination methods can be used for
discrimination analysis on food and agricultural samples.
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NIR spectroscopy combined with Raman spectroscopy to discriminate origin of red pepper
A. NIR and Raman spectra of red pepper samples and discrimination result
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of red pepper. PC scores of NIR spectra  93.6+1.5% 93.6+1.9% 93.7+2.3%

PC scores of Raman spectra 91.8+1.6% 91.0+2.3% 92.7+1.8%

etors 5D shice spectra  97.4%0.8% 96.2+1.1% 98.6+1.6%

1.LIBS or Raman data were combined with NIR data, the
discrimination accuracy was higher than before.

2. Elemental information obtained from LIBS spectra was
complementary to NIR spectra.

3. Information of different vibration bonds from Raman and
NIR was also complementary.

4.In addition, these combination methods can be used for
discrimination analysis on food and agricultural samples.

* Each Raman spectrum was collected by

accumulating 30 scans with a laser exposure time of

» As a result of discrimination using Raman and NIR spectra,
respectively, the accuracies were less than 94%.

* When hetero 2D Raman/NIR correlation was applied, the
discrimination accuracy was increased to 97.420.8% by
combining the information on two spectroscopy.

5 s at each scan

* The NIR spectra were measured in the same way as
the soybean paste sample.
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