21SaNSINBAOSUISFIIS

s e v =
n1snsRdauasAUsznaUMaAlilut1aRen
ISSN : 0859-3027

ISSN (Online) : 2730-356X

UNAIIUTIY

-3 = v =} < v = A
NN3M52EIUDIAUILNDUNINAN LUT1IUADNLUUTINS N LR ES DUNTIA
awnlnsalal

ausen duvan’ $aased winae! vedia A3u’ wdnual 3uds algunsal avlean’
wag Wysna vesdn’

Lpnedwingmaninisineng Anzinwasmans NiwenssTALarAanadon uming1duusens fvajlan 65000
21AIRAAIINTTILALAT ARLLNEATAART NNEINToTTUTARALAIIAGEY U INeNduiisems fvalan 65000
*dalnifannsyuuiarSuseannsgududiuadnd nsuuadnd ngammamiuns 10400

"naudaaiuuazimunisuadnd dinaudadnidmiafidng A3ns 66000

*Corresponding author: sonthayan@nu.ac.th

(Received January 30, 2022; Revised February 24, 2022; Accepted March 8, 2022)

UNANED

frvdenfediuingivemsdaifiaunsothuldidedniiasugha wu 1d ans wazle
Tagneuazthsniduomnsdnisndudedinneinuaimdaruzvesingiuiiionisuszneugnsems
&nd mafnwdiingusrasdiiiofnviendululdlunslimedede Hunsisnanlnsal ad
(Near Infrared Spectroscopy: NIRS) lun1snsaadeuesAusznauniuaivesdialdentuusinsa
wazlilvianeiiegns anllunsanwilaglddiegratniden 91uiu 60 Mege dunianisganiu
uas NIR fitaaiaundn 9000-4000 cm™ felununasiioundu nduiiegsdadenu sz
yaafiiovUiinalusiu Ly Bely uazdn udwihnmsiensideyaiioatrsuvudasswneds
partial least square (PLS) regression 21nA13AN®INUI1 UszAndamnisinuneusualusau Tugu
wazideleveruluinudenlinaduiiiniiswela TnsuvusiassfifngndmiumsvhuneUiinallsiu
lsfu wazideloneny faduussansanduius (R) 11nnin 0.95 wazAIAINAAIALAADUIN
N1599u18 (RMSEP) Wiy 0.22, 0.12 wag 0.43% muansu Tuvasfinuusiassdmsuriueusunn
nluddeniiuszansnmdesnitesdusznauniauniidu Tnedfldn R 1infy 0.78 way RMSEP
Wity 0.25% FadumafiaideBunsusnadniasaledisdienudululilunisamagevesdlsenon
mandveswasidonuuusinsuazliiaefegn

AdAgy: 1LUGeN, asrUssnaumuall, Wesdunsuseaiunlasaled

|

U7 19 atuft 1: €0190102 1/8



NARESUAN AGRICULTURE

JOURNAL Rapid Analysis of Chemical Composition in Paddy Rice
ISSN : 0859-3027
ISSN (Online) : 2730-356X

Research Article

Rapid Analysis of Chemical Composition in Paddy Rice using Near Infrared

Spectroscopy

Sonthaya Numthuam®, Rangsun Charoensook’, Chayanid Sringarm®, Saowaluk Rungchang®, Natthapakorn
Suk-osot” and Phatcharapol Thongkum4

Department of Agricultural Sciences, Faculty of Agriculture Natural Resources and Environment, Naresuan University,
Phitsanulok 65000, THAILAND

2Department of Agro-Industry, Faculty of Agriculture Natural Resources and Environment, Naresuan University, Phitsanulok
65000, THAILAND

3Bureau of Livestock Standards and Certification, Department of Livestock Development, Bangkok, 10400, THAILAND
“Division of Livestock Extension and Development, Phichit Provicial Livestock Office, Phichit, 66000, THAILAND
*Corresponding author: sonthayan@nu.ac.th

(Received January 30, 2022; Revised February 24, 2022; Accepted March 8, 2022)

Abstract

Paddy rice has been used for feeding economic livestock such as poultry, swine and
cattle. Chemical analysis of feedstuffs and feed ingredients are needed for feed formulation.
This study aimed to evaluate the feasibility of Near Infrared Spectroscopy (NIRS) as a rapid and
non- destructive method for determination of chemical compositions in paddy rice.
Sixty-samples of paddy rice were used as samples. All samples were performed the NIR

! and were then

measurements using reflectance mode in the region of 9000- 4000 cm’
analyzed the chemical compositions, which were crude protein, crude fat, crude fiber and ash.
Data analysis was performed using partial least square (PLS) regression. The satisfied results
were obtained from the calibration models of crude protein, crude fat and crude fiber,
the best PLS results were with correlation coefficient (R) values more than 0.95 and root mean
square error of prediction (RMSEP) of 0.22, 0.12 and 0.43%, respectively. The accuracy of the
calibration model of ash was the lowest with R of 0.78 and RMSEP of 0.25%. The results
suggested that NIR spectroscopy had a possibility to be applied as a rapid and non-destructive

method for the determination of chemical composition in paddy rice.

Keywords: paddy rice, chemical composition, near infrared spectroscopy

Volume 19 Issue 2: e0190102 2/8



21SaNSINBAOSUISFIIS

s e v =
n1snsRdauasAUsznaUMaAlilut1aRen
ISSN : 0859-3027
ISSN (Online) : 2730-356X

unin

f1uden faifuingAvommsdniumdmdsnuiisaihlulflugravnsuomsdnfiniy
desnannsolinaunuuaednludisiisiaundd deihiudenduingruildidulsfemsdns
n uazornsans dmidutgdvfiesduildanmameugnuesnunsnsuazanusatunldifedo
lun$rdouresnuasnaiedldlaglifesmielnsianzesnsdsludrsaniunisal Covid-19 dawali
seingRvesdndifiugetu Turasiivudsrauymaadnidenandt @inisoimsegia
nsLnung, 2563) Memni nauladnilatuayuliinisidindienuldlunisuanomsdng
snnTuileandunuemsdaosndlsinmulunisusgneugnsewnsdnisuiudosdinismmaaeunme
malnvuzuazaunmuesingiviiazthunldneuiignszuiunsnanomsdnilasiBaunnsguides
Tlunsiinseiesiuseneumuniluiagivemsdnifeds Proximate Fuluisinaredunou
Tunshinseidauinisdanisdaegns (dunisun vienisgesiiodne) nmawisuaisiadluauds
nsgUIUMITATERTidetofelvhiiTsraunsalilelildafiuiug vlistadedtavdnlues
funeuiidudounazszeznalunismmaseuiiroutianu Jelimneauiazduldlunisnsaaey
Tugmavnssuvunlvg

Uagtumatiadesdunsuseaidnlnsalal (Near Infrared Spectroscopy: NIRS) Masleisu
anuflenuazniseensuilusgvasiunisnsisdeununningiu wagnandalugnainnssuuunlng
ifosandunisimseiinaiildiaiefediannisldaisied waziiededldauiinisin
Uszendldlun1395791n09AUsENaUn AT vRINEANaNIaNITNYAT LY 917 wasinualll (Lovett et
al., 2004; Rittiron et al., 2005; Nicoli et al., 2007; Zhang et al., 2011) wagau1sauulglunis
RSIVADUANAININGAUDIMTARNT LU 51917 wagdnalng (nayiwd uay Junsidaang, 2558; Jiang
et al, 2007; Bagchi et al,, 2016) dwiuteyanisnsiaaeununmiiudeniiielduingiunaden
Tuewnsdnd Fewaia NR failreudresin nsnwiluadald Sedlinguszasdifiofinuuszansnn
vaunadalesdunsisnadnlnsalaldmiunisasivdevesAlsenauniauaiiludiilden
wuunatfinazlivhatefegruiedszloviddenisnsiaaeunazaiuguaaninensdnd
lugnavnssuomsdnisely

aUnIalLazIsNs
Adeead1UGen
Fruudeniionuadiuin 60 dog1s Aefregrsduudenildidsdldfiudesdesus
Mnnsasnsluaaiuiisuneifiesfivalan uazsunetaluad faiafivalan lnesogsdiuden
nnsfnuluafeifiautuedsiosay 12.45:2.11 wisiregrussglugamatainiidaadn
fhegnaazUszann 200 n3u tieldlunslinszsiludusioly

NsAUNUAIRENIBLE B SBUNTILIALAzNTAIRIIzYidaya

Lﬂéaﬂﬁaﬁiﬁuﬂ’liﬁﬂwm%aﬁﬁa FT-NIR spectroscopy iu Matrix-F (Bruker, Bermen,
Germany) %ﬂﬁﬂisﬁw%mwﬁm%’umﬁmeﬁlugﬂLLUU online monitoring IAANSAANGULET NIR
shelnueazviundutaaauadu 12000 f9 4000 cm™ Tngthdognstiuden 150 nu UsTgFoEns

|

U7 19 atuft 1: €0190102 3/8



NARESUAN AGRICULTURE

JOURNAL Rapid Analysis of Chemical Composition in Paddy Rice
ISSN : 0859-3027
ISSN (Online) : 2730-356X

asly quartz cup VAEUNTUAUENANS 9 LuRluAS (Figure 1A) Mnthiegnaluawnuieieios
NIR (Figure 1B) iilevhmsiasnisganaunasessiogisindon
mnsasziteyalnenisuiaunasunisgandunasvewitegdraldeneenidu 2 nqu
e nauas1eluudNaes (calibration set) 91U 40 fog1 uazNguNAdoUANNTST (validation set)
U 20 F019 inayaaunnsuvesineg 19t 1UianINaI U UUTRR AT IE I AT NF TS
AUAIDIAUTENBUNILATIA87T partial lest squares (PLS) regression aaglUsunsy OPUS oS5y
7.8 ﬁ]’1mj;uﬁ’lf;hE]Ej”lﬂﬂfjuﬂﬂﬁE)UﬂNﬂ’lﬁJ’mmﬂaUﬂ’J'lﬂJLL@MET’]‘(JENLLUU‘ﬁ’]ﬁEN wazARLEDNKUUIIADY
fifluszavBawnsviunegegalunsiueAesduszneumaaiiludnden lnefinnsanaine
SusyAvSandinius (R) figegn uazAiamainuiasgiulungumagousuns (RMSEP) fisiign

A) |

Figure 1. Sample holder of paddy rice (A) and sample presentation for NIR measurement (B)
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Table 1. Characteristics of chemical compositions of paddy rice in calibration and validation

sample sets

% Crude Protein % Crude Fiber % Crude Fat % Ash
Parameter

Cal Val Cal Val Cal Val Cal Val
No. 35 20 35 20 40 20 40 20
Min 6.73 6.83 8.79 8.99 1.25 1.99 3.99 4.00
Max 8.30 8.08 12.38 12.19 2.60 2.45 5.53 5.50
Mean 7.51 7.42 10.54 10.53 1.97 2.20 4.71 4.78
SD 0.38 0.83 0.94 0.92 0.40 0.16 0.35 0.38

Cal: Calibration set; Val: Validation set

Table 2. PLS calibration and validation results for chemical compositions of paddy rice

Chemical Rank R RMSEE RMSEP Bias Wavelength (nm)
constituent
Crude protein 9 0.99 0.16 0.22 -0.01 9403.8-7498.4, 6102.1-5773.3
Crude fiber 8 0.95 0.40 0.43 0.001 7506.1-6094.3
Lipid 10 0.98 0.08 0.12 -0.01 7506.1-4242.9
Ash 6 0.78 0.23 0.25 0.07 9403.8-7498.4, 6102.1-5446.3

Rank: number of modified PLS factors used in calibration; R: correlation coefficient of calibration set;

RMSEE: root mean square error of estimation; RMSEP: root mean square error of prediction
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Figure 2. Original spectra of paddy rice samples
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