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UNANED

MuATeAnwInsAaLendamemnuauuAdmsUlFlun s wEn St asdagldimadaad ninsalnUsunsisngu
& (Near Infarred Spectroscopy, NIRS) 91nmsinnsganaunasdasiifiannuunamssivluguuvvaziounaslusisas
AAY 4,000 — 10,000 cm? wdnas eI UNNGN WU I:uLmaﬁ'wm1aaafLﬁﬂmms@mﬂﬁuuaaﬁﬂ%’uﬁm Standard
Normal Variate $21/U Second Derivative Tunis@neiansiuiunatlulunanuin nsidenanizaiuerinauiinis
gandunanldsuulasduiusiuauundilinaiidauusiugilunisdauends (98.55%) getunilunaiildanuen
AALAABAYII (97.10%) WiATA NIRS wansbiiiudeinenmlunsihludszendlddnuendmanmunnuunls

AdATY: B9, nsAauen, anlnsalnddunsusagulng

Abstract

This research studied classification of powdered ginger into maturity classes for making product of powder
ginger using near infrared spectroscopy (NIRS). In development of classifying model using reflectance spectra in a
range of 4,000-10,000 cm™ obtained from powedered ginger at three levels of maturity, the results showed that
the optimal model was based on the absorbance pretreated with standard normal variate in combination with
second derivative. The investigation of term reduction in the model showed that the model developed from the
wavelengths associated with the absorbance, which changed with ginger maturity, provided better accuracy in
classification of the powdered ginger (98.55%) than the model based on the whole range of wavelengths
(97.10%). NIRS proved to have potential for the application of classification of powdered ginger with respect to

maturity.
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Figure 1 Bundle of fiber optics (a) and ginger powder in
cylinder glass placed on fiber optics (b) for spectra

acquisition.
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Figure 2 Averaged original spectra (a) and second

derivative spectra (b) of the samples.

Figure 2 (b) wansalnnyufiuiudie second
derivative 9natUnasuadsluudazeny annannsy
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321 lueaiigseainawnasunaenyas
Usgdvsanvedluiaa PLS-DA Tun1sdnuunnguengues
Frog197ansgnuansly Table 1 luinadfignaiiadie
awnasuEuduaansaTueMsIun1veieg1sTld
ANYNABITIN 99.28% lneld PC (principal component)
$u7u 12 PCs lmaiiliinaugndesgegalunisdinun
AmsLAYefieg s TansinmgNges 100 % Ae Tuiaadi
afsnnLannSuHLNNTUSURETE SNV uaz MSC fe

37U PC AU 12 ay 10 PCs auansu

Table 1 Classification performances of PLS-DA model based on various treatments.

Corrected prediction (%)

Treatment No. PC
5th month 7th month 10th month Total
Original 12 100.00 97.83 100.00 99.28
SNV 12 100.00 100.00 100.00 100.00
MSC 10 100.00 100.00 100.00 100.00
2-D 5 100.00 82.61 100.00 94.20
SNV and 2-D 5 100.00 93.48 97.83 97.10
MSC and 2-D 5 100.00 93.48 97.83 97.10

SNV, standard normal variate; MSC, multiplicative scatter correction; 2-D, second derivative.
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Figure 3 Averaged spectra treated by SNV and second
derivative methods (a) and ranges of wavelengths

which absorbance changed with ginger maturity (b).
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fifiAn Regression coefficient #iu1Nn31A1 0.004 wazAIY
g1IMAUTITAT F-value 7111nn31 100 azldAueInaud
5,936.04 cm™, 5,901.33 — 5,882.04 cm’’, 5,851.19 cm,
5,704.97 Cm'l, 556191 - 5,542.62 Cmfl, 5,461 - 5,446.2
cm™, 4,458.78 — 4,443.35 cm™ hay 4,076.93 cm kA
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96.38% ¢t} PC 91171 4 PCs
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derivative TiA1AIUNABS (98.55% 310 Table 2) genin
Tuwaildaunnsunasngasnuenauwazdsuse SNV
U second derivative (97.10% 310 Table 1) 3sfia3ndu
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M 7th month

Figure 4 Score plot of PLS-DA model based on spectra
treated by SNV and second derivative and the selected
spectra in the wavenumber range of 5936-5577 cm’,
5195-5153 cm™, and 4400-4362 cm’ corresponding to an

increase in absorbance with maturity.
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Figure 5 Regression coefficient of classification model
using spectra treated by SNV and second derivative

methods.

Table 2 Classification performances of PLS-DA model based on spectra treated by the combination of SNV and

second derivative with selected wavenumber.

No. No. Corrected prediction
Wavenumbers
Variables PC 5th month  7th month 10th month Total
*5,936 — 5,577, 5,195 — 5,153, 117 5 100 95.65 100 98.55
and 4,400 - 4,362 cm™
*%5,936.04, 5,901.33 - 26 4 97.83 93.45 97.82 96.38

5,882.04, 5,851.19 , 5,704.97,
5,561.91 - 5542.62, 5,461 —

5,446.2, 4,458.78 — 4,443.35

and 4,076.93 cm™

*Wavenumber selected from the absorbance that increased with maturity.

**Wavenumber selected from regression coefficient and F-value greater than 0.004 and 100 respectively.
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Figure 6 F-value of averaged spectra treated by the
combination of SNV and 2™ derivative from analysis of

variance.
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