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Abstract

Premium quality in agricultural produces has been paid more attention by
consumers. Intensive agricultural raw material productions are needed from farmers. Raw
material quality determination in term of the conventional method is still be complicated
process, dangerous chemical use and sample destruction. Thus, there is a need for
developing cost-effective and rapid method to determine compositions in agricultural
seeds. Near Infrared Spectroscopy (NIRS) is one of the most useful, rapid, nondestructive,
cost-effective and reliable multi-trait techniques in agricultural and food analysis. This
project was conducted at Postharvest and Product Processing Research Development
Division, Department of Agriculture during the year 2016-2020. It consisted of 2 activities,
which were the quality evaluation in grains by using Near Infrared Spectroscopy technique
(5 experiments) and the evaluation of agricultural products by:Near Infrared Spectroscopy
technique (2 experiments). This research provides the application of NIRS technique for
constituent assessment i.e., essential amino acids, phenolic.compounds, phytic acid and
fatty acids in soybean, anthocyanin content in corn, seed germination of maize, Alflatoxin
B1 in chili powder and curcuminoids content.in turmeric powder accurately and safely. In
the 1° activity, the results revealed that-calibrations for predicting threonine, tryptophan,
methionine, valine, phenylalanine, isoleucine, lysine and leucine values of soybean grains
and flours named correlation coefficient (R) were 0.92 and 0.90, 0.90 and 0.90, 0.90 and
0.93,0.95 and 0.95, 0.91 and 0.93, 0.94 and 0.92, 0.93 and 0.94, 0.93 and 0.94, respectively.
In addition, the correlation coefficient (R) of phenolic compounds and phytic acid in
soybean grains were 0.86 and 0.77, respectively. Moreover, the correlation coefficient (R)
of palmitic, stearic; oleic, linoleic and linolenic in soybean grains were 0.92, 0.83, 0.91, 0.85
and 0.84, respectively. Meanwhile, R of palmitic, stearic, oleic, linoleic and linolenic in
soybean flours were 0.93, 0.85, 0.93, 0.93 and 0.93, respectively. Besides, findings of
modeling showed a high correlation coefficient (R= 0.94-0.97) in corn grain and flour. Finally, the
result of model construction showed a high correlation coefficient (R=0.96) in maize seed
germination. In the 2" activity, it was found that equation of AFB1 determination in chili
powder had high correlation coefficient (R=0.87) and the model from NIRS method can
predict the amount of aflatoxin B1 in chili powder in the range of 15.20 — 28.00 ppb.
Moreover, equation of curcuminoids determination in turmeric powder had high R (0.92).
The model from NIRS method can predict the amount of curcuminoids in turmeric powder

in the range of 8.14 — 40.01%.
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Abstract

The quality evaluation in grains by using Near Infrared Spectroscopy technique is
aimed to apply NIRS technique for constituent assessment i.e., essential amino acids,
phenolic compounds, phytic acid and fatty acids in soybean, anthocyanin content in corn
and seed germination of maize. The studies were conducted at Postharvest and Product
Processing Research Development Division, Department of Agriculture during the year
2016-2020. It was revealed that the calibration for predicting threonine, tryptophan,
methionine, valine, phenylalanine, isoleucine, lysine and leucine values of soybean grains
and flours named correlation coefficient (R) were 0.92 and 0.90, 0.90 and 0.90, 0.90 and
0.93, 0.95 and 0.95, 0.91 and 0.93, 0.94 and 0.92, 0.93 and 0.94, 0.93 and 0.94, respectively
Therefore, the NIRs technique can predict 8 essential amino acids values in soybean grains
and flours. Besides, partial least squares regression (PLSR) was used to develop the
calibration equation for prediction. The correlation coefficient (R) of phenolic compounds
and phytic acid in soybean grains were 0.86 and.0.77, respectively. The results suggested
that NIRS technique could be practical used for assessment of phenolic compounds (0.53-
15.14 mg GAE/g DW) and phytic acid (0:41-6.84 ¢/100¢) in soybean grains. The average
contents of palmitic, stearic, oleic, linoleic and linolenic in soybean grains were 11.20, 3.40,
22.75, 54.95 and 8.59%, respectively. Meanwhile, average contents of palmitic, stearic,
oleic, linoleic and linolenic in soybean flours were 11.23, 3.46, 22.61, 54.37 and 8.29%,
respectively. PLSR was used to develop the calibration equation for prediction. The
correlation coefficient (R) of palmitic, stearic, oleic, linoleic and linolenic in soybean grains
were 0.92, 0.83, 0.91, 0.85 and 0.84, respectively. Moreover, correlation coefficient (R) of
palmitic, stearic, oleic, linoleic and linolenic in soybean flours were 0.93, 0.85, 0.93, 0.93
and 0.93, respectively. Findings of modeling showed a high correlation coefficient (R= 0.94-
0.97). Standard errors of prediction of corn kernel sample which include cyanidin-3-O-
glucoside (Cy-3-Glu), pelargonidin-3-O-glucoside (Pg-3-Glu), peonidin-3-O-glucoside (Pn-3-
Glu) and total anthocyanin content (TA) were 27.99 pg/g, 23.12 ug/g, 14.57 pg/g and
11.23%, respectively. While standard errors of prediction of corn flour sample Cy-3-Glu, Pg-
3-Glu, Pn-3-Glu and TA were 28.22 pg/g, 22.08 pg/g, 13.38 pg/e and 10.33%, respectively.
Results of modeling showed a high correlation coefficient (R=0.96), standard error of
calibration (SEC) was 2.60% and standard error of prediction (SEP) was 3.80%. Results

suggested that NIRS technique is effective to evaluate corn seed germination.
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gaulumedniunazansanuouyadase lnedilnaudazvlinildnvaesusauasdnuansneiu

Y

= =

aanlU Wy @117 #uded AUNANe Aund hasdung FararylnasiinerUsenauniuAlnie

v A

% ° i Y a & o a = v A ¢
9sAUsznoUVRIE AR Aue A U woulnlwerduduasdrngsdandsludnlnaduselovd

soguan taeiduarsiedlunguailiuesd (flavonoids) damuaudfluaisiueyyadase

awnsaazanginle (Herrera-sortero et al, 2017) woulnlweniudusiaingfliduns dasuay

1%
o a =)

¥13u Tusssumanuldannluiin dnuaznalfififiaiitu duns uazdie Wy nzvddasae sfu
e St da wagdnlnaag Wudu Jagtuinidelienuadlaluseulnlseniu
desanTlauantFlunsdaaiuguam funumddnlunszuiunmsiueyyadasy deafuvde
Yraonsideuvenaad Jesfunzids (Mangalvedhe et al., 2015) Gziwamwﬁ"uﬁ'lmaiul,ﬁam
wonanidaiinsldueulnlyendulunsinwanuiauninnnisivadsuladndadunaunan
WudennolUsizu1s (Wang and Prior, 1997) Tutnalwe weulnlgenfunuunnludiuveswnuiln
wazidndnlnafidding viavesweulvleanfuiinu léun cyanidin-3- slucoside (Cy-3-Glu)
pelargonidin-3-glucosid (Pg-3-Glu) peonidin-3-glucoside (Pn-3-Glu) LLazaigﬁuﬁ (Pascual-

Teresa et al, 2002) 31AN15AN®IVDY Pascual-Teresa way Sanchez-Ballesta (2008) wu3n
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v a a

Falnpdisduuvaseseulnlaedund Ay Tnowuluy wie unuiln wasdoniuiln SUsuna

o

[%

1,642 3,400 waz 18,900 {adnsu/100 NSUUWMTNLIAL AUaRU D37INg Wazane (2015) Ainw)

Uszanauansuaulnlseiuludninadrimden S1uu 35 g wud Tungudnlnadrwiend

1 IS

duhsdivsunaasuweulnlreniunmualuwdn 30.73-106.21 fiadn5uwes cyanidin-3- glucoside

Y

sashegrainiings 100 n3u mamuiinaueulnleedulutieiuiishengiuarldiniesilo
naYla LU UV-VIS spectroscopy Mass spectrometry (MS) thag Capillary electrophoresis
(CB) adslsfmutumeunmslinsgimaniiisauns inaumn Yssanm 5-7 Juwazfodagn
yhanely d1lnadssdnidufinesvsievianilsiidfglulsamalng Tunseviumsudndnlng
Bosdnd nsnsesevaunmeesdafenisndanianinnunsdeunismggnidudeiniy

Tnglanzaunnwdaiuditediiuyszavinmnisudn anwenvesndaiugdadutadendnuas

uiuatnd1 Ay dniunisi kN smsUgnuasn1s U AN 1S AR o UMIUNAIN SN ULAELY
@ = PN

TuauIAn MNUAANANANEELNTARNNANEANIINITINEAS LA %ammaaﬂmaamé‘mmmiaa

9 Y

aasldlusgninamsiiuinwidosainanimuindoudlivianead sy Anudusazaamgiias u

s Uosaseiinunsnsysvaulgviieatunisienvesu@andsainnisinislan n1svagey
s [

WesigudrnusenunsgiuveutdaiugiaduddudmsunisinussiiioUssidiuninusenved

& o &1 3 s @& ¢ Y v a =
LNa@WUﬁﬂQUﬂqiLW'}SUQﬂ Iﬂﬁ]'ﬂ]83']EJQr]umaLUULUaiLsﬁumﬂ?qﬂﬂaﬂﬂaQWUﬂaqﬂﬂ@ YIF1UID

3

UszilluAnueenuazANuaInsalunsiefvasrunanieldan niindeuivanzauls Inedsnns

s

nagouAuInfsaduluniuinasgusaglasunissensuainuiiesu Wy duieutndasy

LY

LWanWug (Association of Official Seed Analysts, AOSA) 13 0@U1AUNITNAGDULLAANUT

o

ol

EN

UIUIYIA (The International Seed Testing Association, ISTA) FIN1TNAFDUAINUIBNLUAATUS

o

Pralwanuisnisaenanileenliidunisvegeuildnaiuudszunm 7 Ju uazdegiaudngn
° = = o & v & o & o Y v ]
aneld Famndianuidudemegeuanusenudaiugiiudiuiuiinenasesddusunagld
watwu wu lussdvgaavnssumaaiugniiausensisnmsdssdiuanmeniiine s
Maeiegny wagausaussiiulanssaznaneg @981

wadla Near Infrared Spectroscopy WWuwmaialaviaadedng Ineldudnnisnisaiia
auN1591NANTUIUTEANTandUUS (coefficient of correction) 38 R TeMi9AINITYANGULEN

WesBunsusaidewiuingNfean1sinsisd waganinsienanviesujianis wWeldaunisnd

'
[

AvAudNTUSEs Arrdnuaaiatadoulun1sUsELiu (Standard Error of Prediction, SEP) 61
annsmhaunsldldinneavesiogaunumsieneiluviosding fanslémadedes
Sunsismanlnsaled (uiBnaaeulivhanesiegns nmadesginngs uazaends lld
ansiadl Tng oyand uaganassal (2556) Wusziliuvsinaldsiuluwdnuazudaianiunies
wazdndealagldinaiia Near Infrared Spectroscopy fini ue11adu 800-2500 urluiuns

U LagangIIal (2559) liveaeuseiliuUunaas samma-aminobutyric acid (GABA) Tu
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wandunies waztudealneldinaila Near Infrared Spectroscopy Han et al. (2017) ldnadia
NIRS Usziiiuvsunaansusenauiueanluiudndiiuisiad wulnardulszansnisdndula (r?)

WINAU 0.949 yilysnisuseiiumenata NIRS dreludunaunisandantlosdululuswnsy

o o A

Uiudgaiugiienaiitedriniosdnausiediiaziunldussiiiu Zhang et al. (2008) Useiiiu
USunaasusenauiiuedn wavnaliuesaluwdnt1imeis NIRS nuinisaenanianunsauseiiy
asusenauiiuednls laeilan 2 Wity 0.849 uadsliuszaumnudusalunsusefiuusunaman
Tauses (2 < 0.4) Sato et al.(2002) 3as1zsiusunansalosiundsdandessae NIRS fid1n1s

o w

AANGULAY 1708 nm WU A1 R vesnsndluadauazleada 1Wu -0.85 uag 0.88 Aua1iu
Tuvuzfidiu cotyledons vasdandasnuinAanduius (correlation) nsalusfusiinuddfin
(palmitic) nsaaLfesn (stearic) nsalaladn (oleic) wagnsaaluiasn Ju 0.93, 0.89, 0.95 uay
0.93 auadiu NIRS ansnsedlasgvinguuszansitivgluuinasnesiditeslugluuuveaudn
Fedrsanmnueaiadeunslnseildd deiagusvasdresnsfinwaiaidonsimadia Near
Infrared Spectroscopy lUseiiuySinansnezalufisiluwdsnanie asusenaufiuedn nsalw
fin uagnsalashiludivdesdTeuisuiuifluiesfoRnis TufensUssliutiinamsiouln

o

Tgfuludnlng waznisusziiulasidusainuisnvaaudaiustlnadesdnd wialddy

]

wslunisuszliulaeg1esiasa lavinanediog1e taziaiugn

521 08U75nN1579Y
1. m3Usziiuvinansaesilufisadunnisanieludunies Ineldmada Near Infrared
Spectroscopy

swsmsesdandesnnguiisefivlsifods uazanuvassimiiosieg S1uau 200
F9819 warunLuan LLazLLﬂQWanﬁ"amﬁaﬂﬂi’mmﬂﬁ@mﬂﬁuLLmﬁa8Lﬂ%'aﬂ Near Infrared
Spectrometer fiRMNEAIAAY 400-2500 WIUAT mﬂﬁ?uﬁwﬁaasmﬁ"amﬁaqﬁlﬂi’mmms@ﬂﬂﬁu
wadlUimseiusunansaesaluiisniuunsienie 8 via @3lefiu vanlawiu winledu a3y #
fawsanilu lolwgdu ladu uazgdu) Meirdea High-Performance Liquid Chromatography
(HPLO) fauuaan1uifinsgiuiuiuaisniul auunsgiududinensidesiiandessen
(ﬁﬁﬁﬂmummgmﬁuﬁwLﬂwnl,azmmilmwwa, 2555) WanasuAuLuy (original spectra) 7
Ieadrauuudaemiendnaiansaaeds Partial Least Square (PLS) 9ntusunsud 593U The
Unscrambler ¥89U59% Camo Oslo 89UseinAuasiig Ynn1sAnaanaun1singiansmuial
Correlation Coefficient (R) g9 A" Standard Error of Calibration (SEC) #1 uazA" Standard Error
of Prediction (SEP) ¢ mﬂﬁumnaaummgﬂé’mLL@JuETwaqammiﬁa%wﬁu Tnguraunis il
UssifiudSunansaesilufisfuunsenie 8 via Tushegrsdamdsnioudisuamsimszily

WesUfURNT udrdathaumsusziliulsuansaezdluiidndusnsnsmelufedadundesdus
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soll Inednuiuaide a nevddeuaziinunivernsndinisiiuiiguasulsgunannainens nsy

WIMINEAT SENAURBUNAIAYN 2559 Aeiuengu 2561

2. MmsUszliusnaaswgnweaiilugmvdeslasldivaila Near Infrared Spectroscopy

fa v A

T mEsss I 125 fegne mnuvawing 9 iud quiidednlsdedn
qudideuazimunudaiusivany3 ddnideauimaluladdinim inwnsnsgugniumndes
FeniaBeslmi Wesse uwazaludie) wasunasdmiiedusl (mamdualan gesunsiia
19a33M3UA1) udiriied1edamdsluindinisgandunasdiiaios Near Infrared
Spectrometer finuBTIAAY 400 — 2500 wiluns TntuSuiluTnseiusinaasussneudl
wedn 3371l4#e Folin-Ciocalteu’s reagent AALUAININIDYBY Han et al. (2017) waziAsizi
Usunaunsali@n dauuasniuisaes Haung et al. (1983) Lag Reichwald et'al. (2008) 11
awnnusunuuildannnsudamadeyaiieanuansznuainiadesineg lWahauuudasmis
AMAANANSAI87S Partial Least Square Regression (PLSR) a1 N TUSLATUEN L%fﬂg‘d The
Unscrambler® version 9.7 ¥n1sAnLdenaun13tagfianganma. Standard Error of Calibration

o

(SEC) G]I”l A1 Standard Error of Prediction (SEP) Gi;ﬁ kagA Correlation Coefficient (R) 2 Wan

o v

v a ¢ = - acdad 1o v
deyanlanmuauiiaseiilSeulieuinen 3snaian asiadeumuLiugwesEun1sNaig
TulpilIeuiisun SEP uax Bias wielsudiulngldveyaludiunlilaldlunsiaunis Ine
AENIATY o NodBuaziRLTINEINTENAINSNUNEILAZLUTTUNEARALNEAT NSUIYINTT

AT TENINRBUAATIAN 2561 DU 2563

3. nsUszdiuvinansalivluiivdedagldinaiia Near Infrared Spectroscopy
sswfegedmdes anuvdasineg 1iun quéideiinlsideds uazuvasdmied
wiaes Suliidesndy 266 dege udazdogauaiu 2 dw @il 1 vssefegiautly
WwadusIYiIeg 1l standard cup thluinanmiuseiados NIRSystems 6500 sneyngUnsal
transportation module Tutisrue1Ady 400-2500 Wl lagIanisasiounduvaduas
(reflectance) 9¥ldtyaLTauas (optical data) luguvesannsuveusazinogis Welddeya
vaannegslinsiaasurtuenngy (outlier) Inensdunaiient mndlawnnsuiaun@lvidn
pon Saduainasuliaundil eraininnisaunuiifianane dwil 2 JesgiuTuunsaluiuly
fundos 1w 5 vdia Mun nsaU1ddAn (palmitic) nsnawiiedn (stearic) nsnlewadn (oleic)
nsndluiadn (linoleic) waznsnaluaiin (linolenic) Me3s GC-FID Ineinduunasudunuuly
a519aun13vIuNeAuIATtiA Partial Least Squares Regression (PLSR) laglalusunsy The
Unscrambler® version 9.7 yin1sAntaanaunisinefiansanaduyseansanduius (coefficient

of correlation, R) @4 ArAd1uAaIntAdaunInsgIulunguasiaaunis (standard error of
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calibration, SEC) ¢ LLazmmmﬂamm?iaummg’miuﬂﬁjwmaauammi (standard error of
prediction, SEP) #in mwaaummgﬂéfaaLLajusTﬂﬁuaaamﬁﬁa%fwﬁyu Tngihaunisludseidiu
Usansaluiuludaegeivdendisuifisuainisiiesegiluiesu fjuanig udathaunis
UszduUiansaludulufegdundesiug Tneduiunuisy o nedideuasimunineinis
ndamafuisinazulsuRanNaINYng nTuAvINainens seninafeunaiey 2559 fefugney
2561

4. msUszfiulsinuasieulnlveiulumdadninamemadla Near Infrared Spectroscopy
snuudndninnanuanmzlgninunsng Sudvily uasquiidefivlsdoum
91uIu 115 freg 1dansgandunadlagussyiiednd (wan waznawlanad) adugunsal
Uiiﬁ]ﬁi@&hﬂ wathluaunusierdes Near Infrared Spectrometer fiageIAAY 400-2500 U7
Tuins Wetufindeyaduadnaiuduuuy Mnduivhogsdinedina anussdulmaas
woulvlwendu Jsusznaudie cyanidin-3-O-glucoside (Cy-3-Glu) pelargonidin-3-O-glucoside
(Pg-3-Glu) thag peonidin-3-O-glucoside (Pn-3-Glu) Fa8LR3 09 HPLC (Yang et al., 2009) wag
Uurmuoulvnles fiusisnun (total anthocyanin) é’amﬂ%qi’mwmsmﬂﬁuum
(Spectrophotometer) fmﬂlﬁ"uﬁ’l%/a;ﬂammi@)mﬂﬁuumﬁaam%fl Near Infrared Spectrometer
finnue1aAdu 400-2500 wiluluns waznanTiasziviinumswoullesduvesdnlnely
el URAN"s wasraunislagldlusunstdnisagy The Unscrambler® version 9.7 Tagldndn
@@ Partial Least Square Regression (PLSR) WuU Full cross validation t@eanaunns it
Uszavsnwlunisuszidiu Tnegane dulszandanduiug () Wlndides 1 Amnuaaiaeden
Tun193wAse9 (SECQ) mmmﬁmwmﬂmmgwmmammﬁﬂimﬁuﬁﬁ (SEP) wazALaReuINasniig
seminenfildannIseedatiuandiléain NIRS (Averages of difference between actual and NIR
values, Bias) 1 Iag@uilueuide w ﬂaﬁé’faLLazﬁmuﬁwmmwé’qmilﬁmﬁmLLazLLUSEU

HAARANYAT NTHAVINITINYAT TENIAfBUnaIAN 2561 fefiueney 2563
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5. mavsuiudeidudmmsentesudndiinadssdnifemaia Near Infrared
Spectroscopy

urmdadninadsdn s iuuazauamisiuanausisefnlsuasanssdsiuau 119
F19879 mi’mmiaﬂﬂﬁuuméjwm%ﬂ Near Infrared Spectrometer 31nU3¥M FOSS 51 6500
Tngussysedrandnadlugunsalussgiedns Tiudnnsagviounasiiauemadu 400-2500 1
Tuins uazihioddinanundssduanusenvenudaiugdnlnaiesdniniuisnises
ammmsmaaumé‘mﬁuimmmﬁ (The International Seed Testing Association, ISTA) (ISTA,
1996) laguszifiunnusenidedundiongasu 7 fu pniuiuifoyarinisgandunasiianuem
Alu 400-2500 uiluiuas uazA1nsUsziiuarnusenvenudaiusdnlnaiosdnily
el URNS wasraunisiagldlusunsudnsagyu The Unscrambler® version 9.7 Tagldndn
a0A Partial Least Square Regression (PLSR) LU Full cross validation tagUsuumsiduaiunasu
AIBIBNNAIAAIERIILUY Multiplicative Scattering Correlation (MSC) fioann15n3213 10 0as
\donaunsiiiuszansamlunisuseidiu TaegainAnduussansavduius (R) TilndiAss 1 A

| a

ANUAAIAAFRNIUNTITIATIEY (SEC) ANAMURANAIANIASEIUYRIANN1TUTETUAN (SEP) LA

!
ad v a o 1Al

ANLRASVDINARIITENINANNLA1NITO19B9RUALERRIA NIRS (Bias) #1 waztiaunsabe buly

¥
I Y (3

Ussifiuilesidudninusenvesudnd1ilnade sdnd fldeglugadmsuldlunisadisaunis
nUuUSEUBUANRAYYeIIEN1sNIU B uAIBmATia NIRS LagIsuInsgIunIns1eily
wosUfuRn1g laeldadn t-test IneaudusIuwiay a nesldouasWmuIIngIn1smaInIsuLie?

LarLUTUREANALN AT NTIVINTNYAT SEMiniaunaInl 2561 fetugiey 2562
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NaN1538kazanUsIgna

1. MsUssiuSinansneriluisuduunseneludinies Ineldinadin Near Infrared
Spectroscopy

NMITIUVTINFIBE1AINAR S1uru 200 feehs wdnhluiadinsganduasie
\A389 Near Infrared Spectrometer finaue19AAY 400-2500 untuiuns wieldduaiunnsu
Fuwuu (original spectrum) veuudauazuiliandunie wasnan1siassivsinansaozilud
duduunsnenie 8 wia lewn niletiu vinlau winlefiu 1du Adaueaniiu lolugdu ladu
uazg@u Tneia3es HPLC vilildaunsuimnansnezdluiisuiuunirsnie 8 via Tuwduay
wilewans 531 16 aunis tnenudn nseezdlurilanslefiy (threonine) luidauazulanand
Wiaes dananduius (R) 5enInn1siasigiluiasd jUAnisAuAInsiue wihdu 0.92 uas
0.90 mudy dunsienananunsadszdivlinamiletvlundauazutsanduvdes s
1.38-7.69 mg/100 g Wag 0.42-6.60 mg/100 g mUAIRU nsnazdluvianInlaiwu (tryptophan)
Tuwdauavudaandundes fidn R Wi 0.90 waz 0.90 antdIfy aunsUsfiuySunamsn
T,mLWuiuLuﬁmLLazLL{]Q‘V\Ianiﬁ"amﬁaaié’aﬂwgﬂ&’aﬂuﬂm 0.12-2.70 mg/100 g uag 0.69-6.60
me/100 ¢ muad1su nsneiluiaulnlefu (methionine) Tusdnuazuienanidundes e R
WU 0.90 uay 0.93 Mmud ey aunsUsadinysutasdinletu luwdauazudslanduvdold
p199nAasluYIe 3.90-6.21 mg/100 g Ua¥ 4.30-5.80 mg/100 g muaRy NInzilluynIauy
(vatine) TutuiBauazulananidundos dAn R windu 0.95 wag 0.95 muddu aunisuseidiu
USHau 1uLm§®LLa3LL1’JQWanﬁ"3mﬁaﬂé’aémgnéfaﬂuﬁm 0.93-3.64 mg/100 g Lag 1.18-
3.64 mg/100 g muaaunTAadlusianilaweaniiy (phenylalanine) Tuwdeunazuilaiands
wided A1 R AU 0,91 wag 0.93 auansu aunisussiliuvSuaidaveariiu luwdauay
LLi’JQWawﬁamﬁaﬂé’asmgﬂéfaﬂumﬂ 1.19-4.25 mg/100 g tay 1.30-4.32 mg/100 g MUAIAU
nsnexiiluniinlolugiu (isoleucine) lumdnuazutisnanduvdes a1 R wirdu 0.94 uag 0.92
puddiu aunsUseiiuUiinalelegdu luwdauazutislaniuvdesldedrsgnaedlutog 1.48-
4.01 mg/100 g WAy 1.49-4.09 mg/100 g mud1nu nsmeziluriinladu (lysine) luiudnuas
uwilsandamdes fe1 R Wiifu 0.93 wag 0.94 muddu aunsuszduvinaladu luwdawas
LL‘ﬂQWanfﬁmﬁmlﬁasngﬂéfaﬂuﬂm 2.19-8.64 mg/100 g Uag 2.19-8.47 AUAINU NTAOILY
viingdu (leucine) Tuwdnuazudaianduvdos a1 R iy 0.93 wag 0.94 muddy @ung
UssiiuuBnaig@u Tuwdeuazudwlanduvdesliegnagnsiaslutag 0.20-5.88 mg/100 g uas
0.45-5.22 anuandu dlothadd t-test WnageupuwansnwmieilFoudisuanaieves 2 35ms
(A1NT warATIATIEURBIUURNS) WUl aunsamsunsUssliuUSunamstetdu vsnlawmiu

winletu 218u Wdawearfu loleadu ladu wazaduvsaudanazidananidiuassduan
Y Y
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v A [y N

AnsetuiesuuRnsluiinuwanstaiunsadfed1elifudAgNseAuanu adun 95%

satudsanunsathaunistultussiiuusunamsletu vsnlawu winletu 1du Adaweaniu 1o

logdu ladu uay gTu veaudauazulalandundedls

2. MmsUszliudsnaaswgnueaiilunmdeddasldinaila Near Infrared Spectroscopy
° & U a ° Y] | Y v a Y  aa
NAINAITUNNAAWWADT 91UIU 125 9819 ultasisaunisiaemeaila NIRS A1e75
PLSR wuv Full cross validation Tagldudnagvioulaafinaiue1andu 400-2500 U1TULLAT 4
RsananANUENRUSsEmINAINTIATIEUSIae sUsEneuluedn waznsaludnluwdnn
wideseglamaaiiluiesuufinig wazAn1saanauwas (400-2500 wiluiuns) tneldin3as NIR
spectrometer F4AMNATANLANIAIAINYNABUUEIVDIAUNITAN o) NA1TANINANFUUTE
anganduiug (R) adlndifiss 1 T wud aumsieyssliulsunuasusenouiiuedn waznsali
Anluuandinies A1 R windu 0.86 wag 0.77 mua1dy wansliiudiaun1suseiuusunm

= a 8 o = v Y 1 & o 2 Y v

a1sUseznaviiuednluwdndundesmunsalinsiraeuiegiuldnmimiodlignies wagaunis
UspliulSununsalndnlumdndivdowmnzand msunsAniasn w5oUssN1aALUUATIY 9
(screening and approximate work) (Williams and Norris, 2001) laeauisaldusziiuyunc
asusznaufuednluludndundeslutie 0.53-15.14 mg GAE/g DW wagnsaluinluaae 0.41-

6.84 ¢/100g lneegnsies

3, MsUsuiuviinansaluiuludimdediagldveia Near Infrared Spectroscopy
anmsimaiia NIRS sldiiieassaunsainauduiussenineanmsinseiusua
nsalutuluduvdosislusUuuuiade wazulaan $1uau 266 frege lufesufoins uazen
nsgaduiastugiu NIR (400-2500 nm) wuin Ananaunsildimdulsansanduius (R) g9
Tnee R 909n5aUad8Rin nsnawiiedn nsnlewadn nsnaluadn waznsndluiainluwdadimies
WU 0.92 0.83°0.91 0.85 wag 0.84 m1ua1au A1 R ¥e9nsalradin nsaafesn nsaloladn
nsndalwadn waznsaalwadnlunildindes winfu 0.93 0.85 0.93 0.93 waz 0.93 mudwu Tng
nsldaunisiflevssfiuuimunselutusiamieg demeia NIRS asdanugnieaiutude
wdadvdesdudunansaunddan ludis 9.70-13.39% nsnatiie3n ogluras 2.42-4.17% n3n
lowadn agluyie 16.49-33.20% nsnaluiadn oeluyie 48.39-58.48% uax nsndluiaiin agluyis
5.18-12.23.05% luduvesuilsiandundssmsiivsununsauraian lugas 9.43-13.70% nsnd
Wesn agludng 2.42-4.63% nsalewadn agluyie 16.49-33.20% nsadluiadn ogludg 45.95-
58.48% way nindatuaiin ogluvia 5.48-11.56.05% nNan1snageufinaIwansliiiuii

aun1sansunmsusesiiuvsununsalvsiuluaatazutsdunasaiu anuisadluldlunisuseiiv
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USurunsaUrdifn nseatfesn nsalatadn nsndlutadn waznsaaluadnluldauazlidedi

wideslagldwmada NIRS 1o

4. msUszifiulsinuasueulnlveivluwdadnlnamemaiia Near Infrared Spectroscopy
HaveIn1sEad 1 lng S1uau 115 fheghe Alvsnaueullgedusietuuniaaing
gANnduLasieIA3ed NIR Spectrometer uazUszidiutiunaueulnlesiusisisuinsguly
WU URn1s weuduiusszninernisgandulasesuandninaduusunateulnlyeidu
LATENNTTONDBELTNENNTSIEUAIIS PLSR nudnaunsuseiliuusunaeulnlseniuludiogns
waauazudeiilnedianduyssansanduiusgs (R=0.94-0.97) Ingludiadnalng wudraunis
UsgLiu Cyanidin-3-O-glucoside chloride (Cy-3-Glu) peonidin-3-O-glucoside (Pn-3-Glu) kag
woulnlwendusanun (TA) finue1anau 1000-2500 wiluuas SA1 R WNAU0.96 0.95 was
0.94 AUAFU druaunsUsTiU pelargonidin-3-O-slucoside (Pg-3-Glu) fiAue1IAAY 400-
2500 W1luums fA1 R wirdu 0.95 d@ruluntanangnilnanuidgunisuseiliuusanans Cy-3-
Glu Pg-3-Glu waz TA fif R Wiy 0.96 0.95 waz 0.95 auau Tuvasfiaunisusziuusuna
a15 Pn-3-Glu fiowyinsusunmsduaiunasunsuiluasganmsmeidnendlnransnienisn

aUNUGAAUN 1 (First derivatives) dealyidian R 1afiu 0.97

a ¢ & e 2 v X o v a
5. N5USLEUUBSIIUAAINLIDNVBALanTTIINALREedR InewmATlA Near Infrared
Spectroscopy

NATUNNANT I NAL AT TR dR INTAUAINAIIAL 51UIU 119 FI19879 NIFLNU

q

o

F181309 NIR Spectrometer fiAaue11AAY 400-2500 wiluwns wud1 wiaiugiinadss
é’mimmmgmﬂﬁuLLaﬂﬁﬁﬁmmm’m?iu 1020 1195 1450 way 1940 wluwns 47Aue1I¥
AAuFanafa LS AUUSIna uds warTusiudadussduseneuvanluwdndnlnndes
&0 (Osborhe etial’, 1993) Wethanasuvesudaiinausonsneiu 4 seiu Ao 99 85 75 uay
67 Wesidud snudoufioutu wuln walla NIRS ansawenwdaiifianusenseiuld Tnewdn
ﬁﬁmwmaﬂqqmmﬁa@@ﬂﬁuLLmlé’ﬁﬂdwLmﬁﬂﬁﬁmmqaﬂﬁﬂ YenNTNAIINNTAZ9ENNTS
Useifiuesifudinnusoniudadnnlnadssdnidemaia NIRS #2838 PLSR wuy Full cross
validation Tagldiaue1indu 400-2500 nm USuuss (Transform) uailansiiiioannisnszids
yeuasnoufinvilvadaunsieiineadamansuuu Multiplicative scattering correlation
(MSC) wun ammsiianduuszansanduius (R) g9 winfu 0.96 G R Tlaglutag + 0.96-0.98

mneisaunsansaldlunisussgnduaznisuseiuannnla (William, 2007)
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ayunan1sIdeuazdaiauauuy

1. MsUssiuSinansnesiluiisndusnsenigludunies Tngldinadia Near Infrared
Spectroscopy

Ifaunisdniulssiiuvinansnesilufisndusnsianie 8 via luwdauazutanans
fuvidessemaiia NIRS tneanunsaldaunsussfiuviumamiledu vdnlawu winledu 2ndu
Tlidaweaniiu lolvgdu laTu wag gfu Tuwdaduvdes Tuvag 1.38-7.69, 0.12-2.70, 3.90-6.21,
0.93-3.64, 1.19-4.25, 1.48-6.01, 2.19-8.64 waz 0.20-5.88 mg/100 g audsu lunilananidn
wides refiszdiuldusugifo 0.42-6.60, 0.69-6.60, 4.30-5.80, 1.18-3.64, 1.30-4.32, 1.49-
4.09, 2.19-8.47 uaz 0.45-5.22 mg/100 ¢ muddiu Ineldia3andesdunsasnaninsaiines

NNUTEN FOSS fu 6500 Tmdnnsassieuuas (reflection) inmeIpdE400-2500 wiluwims

2. Mm3vssdiuUiinuasngnuaiilufiivdediagldinada Near Infrared Spectroscopy
Igaunsdmsuuszsfiusnaasusynauiiuednluwdadamdoslutag 0.53-15.14 mg

GAE/g DW waznsalbiinluwdadndos Tugas 0.41-6.88:0/100g Iemeagneies Tneldiedondes

dunsnsaanlnsaiines annuTn FOSS fu 6500 Mmdnnsayviouuas (reflection) A1

AAYU 400-2500 WiluLRS

3, MsUsuiuviinansaluiuludimdediagldveia Near Infrared Spectroscopy
Ieaunsdmsudsydiutimanseluiuludmdosieglugumdn  (grain)  wazutimian
(floun) TuEndndesansaussdiud3unansaundfinn Tuyia 9.70-13.39% nsnaifiedn lugas
2.42-0.17% n3alowadn 1uga9 16.49-33.20% nsadlutadn Tutg 48.39-58.48% uaz nInalula
fin Tugas 5.18-12:23:05% ludruvautlwmandindes UssiiuvSinansaurdinn Tutae 9.43-
13.70% NIAALAESN TUTI 2.42-4.63% nsAleladn bt 16.49-33.20% nsnalulasn Luaig
45.95-58.48% Way n3naluailn lugas 5.48-11.56.05% liegadivszdnsam Tngldindouies
Sursusaanlasaiines anuTem FOSS Ju 6500 Témdnnisazsieunas (reflection) finnae

AAY 400-2500 WiluLAS

4. msUsziiudSinuansuoulnlueniuluwdadnlnamemaia Near Infrared Spectroscopy
IFannsdnsuusafiutinaasuoulnleefulusdawazudoandninald feedes

WesdunsuseaUnlasailines 31nUTEm FOSS Ju 6500 lngldnannisasyiounas (reflection) lu

fregnaudn firuenedy 10002500 uiluwns annsaUsefiudiinmas Cyanidin-3-O-

clucoside chloride (Cy-3-Glu) laluane 14.58-286.58 lulasnsu/nsu @15 Peonidin-3-O-
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glucoside (Pn-3-Glu) 7.44-152.84 lulasn$i/n3u Ysunaansuoulvilseniusianun 38.44-129.33
Woddud  wazfinuenady 4002500 wilwwms  awnsauszdiuans  Pelareonidin-3-O-
slucoside (Pg-3-Glu) Wlugas 2.18-213.46 lulasniu/nu Tudegswdaardlng fieuens
AAL 1000-2500 wluuss dnansaussdiuusunaes Pelargonidin-3-O-glucoside (Pg-3-Glu) 1@
Ture 29.58-317.15 lulasniu/nsu way Peonidin-3-O-glucoside (Pn-3-Glu) lalutae 7.44-
152.84 lulasn$u/n3u fiauenindu 800-2500 uiluuss awnsaUseiiuusunaans Cyanidin-
3-O-glucoside chloride (Cy-3-Glu) Teluang 4.15-307.99 Tailasn3u/nsu wazfinanue1aadu 800-

2500 U lues a1unsavssiiulsunaanskaulnloeduriavuale 31.06-159.88 Wosidus

5. Msdsufiulesidudmnusenvesudadrilnnidosdnisiomaiia Near Infrared
Spectroscopy
anunsaldaunisussduesidudanusentdlugag 62-99% tneldiasndesdunsnisea
Walnsailines 91U FOSS fu 6500 Tiuannisagsiounas (reflection) inue1aAAY 400-
2500 W lumns wazdsuwes (Transform) lduaLUnnsumeIanNanaf1ans wuu Multiplicative

scattering correlation (MSC)
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nsusziliundniuaiinensiagmaila Near Infrared Spectroscopy

Evaluation of Agricultural Products by Near Infrared Spectroscopy Technique

[

= va
Yoy
913501 WUUTBLEST waLINTITIU UIUIN
Jarurat Pumprasert and Charuwan Bangwaek
AdAgY

uTUN nesaliusyn Wesdunsusaanlnsalal

w3nUu ashwkanamentu U 1

Keywords
turmeric powder, curcuminoids, near infrared spectroscopy,

chilli powder, alflatoxin B1
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UNANED

Aanssunsussliundniaanensiaewmeiln Near Infrared Spectroscopy #mgUszasd
detmada NIRS wldlunsussdiuUiunnauasfiveeriamendu 9 1 Tundndu waswiu3una
asieinfussdluniiuduns TasvhnsAnuiseningd 2559-2563 w nesdidouasiauineinis
ndansiAuiieanazuyssUndnnalnens n5U3MINNTAYAT NFIANNT INHANTANYINUTY A3
nsrvdeuSinmansivionameondy 9 1 lundntu lneldaunsfiadistudiemaiia NIRS dan
Auduius (R) 0.87 dranuaaiaedeulunisusediu (SEP) 2.40 wnnindAianumrainaioy
(Standard Deviation, SD) 131AT1¥97@833 ELISA A9 3.41 wazilAmauaaiaadeulunisviiung
Yoangusog s vaIMsLARLUSTU (SEC) 1.68 Tavaunsitlsannds NIRS anahsaldviuneuiunm
asfiwwenamendu G 1 Tundndulaluaing 15.20 - 28.00 ppb. wonATEmua aunsUszdiy
USnaasinedaiussdlusiutuns ferdulsynsanduiud (correlation coefficient, R) g9
Wiy 0.92 fifn SEP winfu 3.96% A1 SEC Wity 2.25% A1'SD AkA1eviaie3s In-house's

method (HPLC) #ifiu 5.66% aganunsaussdiudsinaensinesaiiuounlaluyis 8.14 - 40.01%

Abstract

Evaluation of agricultural products by Near Infrared Spectroscopy technique has
been intensively focused on NIRS technique application to evaluate Alflatoxin B1 in chilli
powder and curcuminoids content in turmeric powder. Experiments were performed at
Postharvest and Processing Research and Development Division during 2016 - 2020. It was
found that equation of AFB1 determination in chili powder had high correlation coefficient
(R); 0.87 andlow standard error of prediction (SEP); 2.40 which standard deviation (SD) was
lower than the Enzyme-linked immunosorbent assay (ELISA) method; 3.41 and also low
standard error of calibration (SEC); 1.68. The model from NIRS method can predict the
amount of aflatoxin B1 in chili powder in the range of 15.20 — 28.00 ppb. Moreover,
equation of curcuminoids determination in turmeric powder had high R (0.92). The standard
error of prediction (SEP) was 3.969% which lower than SD from the In-house's method
(HPLC) 5.66% and also low SEC (2.25 %). The model from NIRS method can predict the

amount of curcuminoids in turmeric powder in the range of 8.14 — 40.01%.
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unidn

NAAAugIMIINTIN YRR TUTULUUTRINTUUTFUREANEN SN SINYAS Ly (value
added) teifinsisldvoanuasnanntu ausadineldifiviuainnisaiayaduiuniaudl
INYAT TaNUIIHERFusIMINTnensREun s ssUSsilosddssnaumaaiifddy uazu
Ustlowiireriuilnaney vidporaianisdsunamedasadumeluiin susiaiansudeu
vosansivannifesniesainaniiznisdanisfildmnzan dwaliifndunsesdoguninues
fuslaald onfidu winflanunsouslaaislusUndnuaan unsndnmauis (WSnv) samsieananso
thlulduszlemilugnanvnssumatoguuuy 1éun msvhen msugausenduuazsavesems 14
Huanstestuidnlsnuazusasdngfivuasdon iBusu dunounisdanisingivaevdafuife:
sufinsulssdudsifianudfgunnmazavdmanenunimidedsiefuilan vieidetngn
Tt duingiuilensuusguuazdmirgludnuusnandusinuuui wnangnaiusnuily
serinesensvuds vies g liminzanenaiinsuuileuvesdeniiadiaansivle (Wnen,
2551) UfinumstuidlouvesneriamenduluemsuassdanaminsnunsiiliudazUssine
fuasnsUudeudiouniesgunweundevesiuiinn @y Useimadadsinuadmsduiion
7l 50 7S VszmAeeannded 15 AT uasdsumalvefmualifinisuudouvouevaimendy
I6lsitAu 20 lalasn3useemns 1 Alansu vide 20 ART msUszAAnsENT a5 saIaY atiuil 98

'
% A

WA, 2529 (A9duns, 2545) ansiivuwonamendudaduansnenzididuuareisazdu 9 wu e

U v

FEUUMEle STUUMAAUDIMS SEUUUTEE Truvduiug wazszuuglauiu a519enides
mszna Aspergillus WU A. flavus, A parasiticus, A. tamari wag A. nomius WusnnluianSeyiie

warivuduydnm19 Wy 1alng 02889 Win ueni wnseund wazayulng (ausi, 2547)

wanandanuinviudu (Curcuma longa Linn.) Fadufignidaeglulnydemdnuvisyiiain

& a

anulnsngui 2 ervananayulng aslissdusenounaniivesarsddAgisenit fie wnesall

Y

weA (curcuminoids) Fuduansndnluvliutuiilidvios Jassnaalunisinwieiniswiugn
WHen V0990 el wazdnegluyulnsluasisauguyagiudmsushuiung wuasindey waz

(% -«-:941 a a a & a ¢l v : [ 1 LY J
INYINAINLNADU (amuazﬁqmm, 2560) Uimmmai@uuaawwuiumqwmwmmﬂmmus[,mmaz

widslan mgAuriudunamsineseiiuesdlitesnitdesay 5 wazlivSunaduveussmel

weenindeway 6 (@antuidayulng, 2544) InsAnwiTugnsvedresaiueenatneninarly
! I a va & 1 a a s awv v ¢ I a
aUseine nudrdinuandfduarsiueyyadasena uenanillumsideludainaaes nuind
gusAun1ssnay dgnsuiguassnwsiv Fredesiuness mssnwgUaslsamla wivnu de
dniau 518adle anszaupelaanesen wazlasiuanendon ndeyanuautfinieadindu

Uszleyuannatutu waglanian1ssnan1suuilauraawanatnandulunsnUuaiuwadsnansenu

sodunmuazALUaonfsvesuilaa Matun1snTvlieseasianaaneun1suilnadudud

o w

ddy wavadreanudedunnguilaa lngnudn Jagtunisnisesiamansiivienainendu
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AN3130092902875 ELISA @iudsn1sasivaeulsunuansines ZQJ‘L!E]EJﬁ 1%Lﬂ%€]ﬂ'?®ﬂ’]iﬂﬂﬂ§ul,mﬂ

(UV-Visible spectrophotometer) IIGECY High-Performance Liquid Chromatography (HPLC)

[

Fan15As1eiUSIaansiwluns Uy uas m’;ﬁmauﬂimmmsmﬂmiuwwu ADILTID b

v FiAn1s Faduitigeenn dudeu Idaaeiifdudunse Iszeznaniuniiesmsuna
Fosliifanng wazaudunggdunisnsivaey uaziidld91egeuszann 6,000 U de 1
fregns Kadunmstinseilagldinedade Bursiseaunlnsalasdifuandunistsandunuly
M3nsIvEeU 33eTerisien3es NIR Spectrometer 3aduisuisivaulafiosmnduedesie

dmdnnnsasisaunisifionisussiduseninedn spectra fildannnisliuas Near Infrared W1

=)

e

1A

AfFeINITIATIEI Lagmilldannsiesgiluesufiinng thaunsilduyihuieaves

L)

N

a

mgAsaansieszisaly 8nvia NIRS uadealefldailunislinseiiigeninsansy wiug

o)

wazlidvianediegng Jagduiinisdnennaiia NIRS u1ldlunisasiadoulsurmaisdrdgylu

fogayulnsuindu uagnudldlanad wu AuInsiazane (2557) 113a5IadaUUsuIAD3s

a

alulugrayulnseliutusuuinasisaefesdunsusaaiUningdle Plasld WaiSensiuresy

Y
WHesdunsnsaaninsalaliiensivaeudsunaunesaiiulusayulnsviindunugluduisen
LA9NY2902875 moving window partial least square regression (MWPLSR) k@ e Us U e 9

1%

aunnsun2835 multiplicative scattering correction (MSC) TdeaRUsgnoundandu 14 aAn

duuszanSandunius (R) 1u 0.97 Anadeauraiardeulunsiiasgiuiunauvesed1an

Aoy (RMSEP) 0.19% laguninuiis wagdnsidiuvesrilssuunnsgiuusunanesaiivly

v
I oS4 LY

Yanpaausian1 RMSEP (RPD) vlu 6.11 anadifwmandguduuszansaimaes FT-NIR awninsalny
swiunsUssugun iy e neiUiinaeesaiulusayulnseiuiuldodsnniuarll
MaefI9819 Hierro et al. (2008) Wui1aunsald Near Infrared Spectroscopy Tun1sinusuna
@13 Aflatoxin B1, Ochratoxin A wag Total Aflatoxins lunansnaunsUseuiisuiuisensdanis
willFenigniesutug fisdsldszesnauazaldieiiviniy 21330t (2558) nravdeuyTum
arsulonsnendu o Tuwdanuviu Tneldaunsftadrstusemeaia NIRS wuin aunisain
wianunAviThifesiunsuafitiseau 400-2500 nm ethaunsildluiueUsinuasig
Tensmendu Lo lusegraudaniunAudiuiu 20 feg Weuiusaildanviesufjiinsd
Arsesidaeieies HPLC wudn i 2 3dusinmuansivlensimendu 1o Indideadu uawile
Wisuiisudeyalne t-test 5tw31938 NIRS wazsaildainfosufoAnsiiiaszidioiaies
HPLC Anadglaifirnaumaneinefiunisadid Hall et al. (1988) Uszgndltinada NIRS ilesiuem
U3unans theaflavin uazanuduluis sivishandssidiuSinuansdaniaoss Ysumunse
9ase (free amino acid) ANBUY (caffeine) wazlwasluoa (polyphenol) Tuwidea (Schulz et

v v oa

al,1999) AstufanssunIsUTsIuNand aelinunslaealla Near Infrared Spectroscopy 343

o

npUsvasnfon1siumealia NIRS anldlunisussifiuvSunaansiivienamendu O 1 lun3ndu
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wazmUsuaasinesafivesdluviiuduns tielunistivanduyulunisnsiaaeuy iiuaiy

< a [ a av 1o U 1
armIngInslun1sUsEIaiu LLasLﬂummﬂmlumawmama

I ad a o

TLUYUIBTNTIY

1. nMsUsziliudsnaesisuonamondulunsniulaumaila Near Infrared Spectroscopy
iiegraindunsildiinsuudeuusinaasuenamendu 7 1 Tuszdupina
Fudusineg fu nensdnansivweramendu 9 1 luuuasieg sruaulddind 50 dregns
Mniuautsfregiadu 2 dau Tasdud 1 lUfnAn1sgandunasdoindos Near Infrared
Spectrometer fieuenaadu 400 — 2500 nm @it 2 TUAnsziusinaansivienainend
U 1 TuveauuAn135a1835 Enzyme-linked Immunosorbent Assay (ELISA) 91nTuyILEy
awnasuduuuulyadisuuudnasmnsadamansaieds PLSR alUswNsud1595U The
Unscrambler® version 9.7 vnnsdimdenaunislaefinnsans SEC a1 fn SEP uazen R 49 Ui

o v

ihfeyafldmmnudieseiisuioudienisiafian mmvseumiuuiugwesaunsiiais
JulnoiUsouifioua SEP uay Bias iioussidulaglideyaludiuilaldldlunisinaunis
aunsAldluldlunsussdiudUSmamsfvuonamendu I 1 lunsnduSouiiouiuds ELISA
Tnedudunuids a nedidouagimunineanisdinsiiuiienazulssundanainens nsu

WINSINYAT SENIARRUAAIAN 2558 Aeiuengy 2560

2. mavszdiuvinauaeiafiused (Curcuminoids) Tundnstamsiviiunslnemaiia Near Infrared
Spectroscopy

nUnNfeswasaReufogwan Susiuiutuniifsmielusanaduiu 60 Foehs
lusadnmsganduuaseia3es Near Infrared Spectrometer fimnuenIady 400 - 2500 U1ty
wns Tseuuasviauuas (reflectance) wazidtageiinanluimseimusuinuaisinedal
s (Curcuminoids) #e3531A31291 In-house's method TaeLA3es HPLC daLUasainisues
Zhan (2011) WiduaUnasudiunuu (original spectra) kg inad1suuusaasnendinananssne
35 PLSR wuu Full cross validation 91nTUsunsud1t595U The Unscrambler® version 9.7 4
nsfmdenannslasfinnsanddulsavsanduiius (R) AflagdlndiAes 1 meanueanandou
Tun1sAse (SEQ) uwagAranuiananuiasgiulunisitunsvesnguiegwiildlunmaaeu
aunns (SEP) Aflenan Taeduiduauide a nesifouasimuineinismdsnisfiuifsiuas sy

HAARANYAT NTLIVINTINYAT TENIARBUARIAN 2561 fafiueney 2563
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1. msUsziiudsunaarsisuenamendulunsndulaumeada Near Infrared Spectroscopy
dlotdegnamdnUu $1uu 60 freee fisausinaindudludmingeg adinis
ANduuasELA3es Near Infrared Spectrometer finmeNIAGY 400 - 2500 ulumng THszuy
agviouuas (reflectance) Wioldfoyaduanaiu nduishiogslulinseiuimnaasiy
wenamendu § 1 fe3F ELISA WeadsaunisussidutSunaasfivuenaimendulundndu
MnmsUulsnariamnnsaiisaunts vilildaunisfidan R winiu 0.87 Tngaunisdsnann
aansaldussifiuyssanaansiwuonamendulunsndulalugiy 15.20-28.00 ppb Tugunis
UszifiuvSunaarsiivuonaimendu O 1 Tundnvud 10 JadefiAeades ity CH2 cellulose
CONH wag protein Wuiladefigandunasnniiaiuennndu 1395, 1780,1920 4az 2180 uily

Wwns [uduy

2. myvszdiuvimnauaniafiuesd (Curcuminoids) Tundndnsiviiunslngmaiia Near Infrared
Spectroscopy

Mnransifegiiudung $1uIy 85 FDENs mi’m’m’ﬁ@mﬁuumﬁaEJm‘%'aﬂ Near
Infrared spectrometer fiA11819AAY 400~ 2500 Wiluns Mssuvasiounas IHduaunasu
veadegaviinduns uaziifedrnfgrfuiluiesgimuinuaisaeiaiuesdly
YeaUfuAnT f83831A5129 In-house's method (HPLC) iileaianuuiiassmsadinaanisng
35 PLSR wuinaunisilen R0.92 fien regression coefficient gafiAnnue1Indu 1143 1460 1685
1908 uag 2140 wilumns WuanuemMAauiiauduiusiuyIinm Aromatic CONH2 CO2H

Aromatic POH uag HC=CH  (Osborne, 1986) vasansinasaiiuasnlufiogauiiugusns



29

ayunan1sIdeuazdatauauuy

1. nMsUsziliudsnaesisuonamondulunsniulaumaila Near Infrared Spectroscopy
IgaunssUszdiuansiivienamendu 9 1 lundntuld Tagldlunsviuneuimnaensfiui
Umﬁauagﬂuwéﬂﬂﬂmuma 15.20 — 28.00 ppb LiA199715 Enzyme-linked Immunosorbent
Assay (ELISA) TnelfinToailesdusisnanlnsaines anusen FOSS fu 6500 Tdwannis
agviouuas (reflection) fiAueAdy 400-2500 ululns
2. m3UsziuTInueeiafiuosd (Curcuminoids) lundndasiviiundlneivaiia Near Infrared
Spectroscopy
aumsUsaiduUGnuannedafiuosdlusiuduns Tuths 8.14-6001 wWedidud uasd
A1 R 0.92 SEP 3.96 Wosldud uay SEC 2.25 Wedldus uazithdoiAgates 10 Hads lnwaunis
fanamainnniaieadefdunsusaaunlnsatines 9nuien FOSS 31 6500 Tindnmsagiiou

wag (reflection) firnueIAaY 400-2500 Wilulns

unasUuazdateuagug

lasanisidenisussifiuauaintudntasnandudinianisinuasiaeldmadaies
Bunsnsaaunlngalast (Near Infrared Spectroscopy) a@13150@579a1n15910 1A309 Near
Infrared Spectrometer §u/6500 fiA213812AFY 400 - 2500 nm. agldudnnisazviounas
(reflection) ullunmsusgiuTanunsnesdluidniu nsaluiu ssusznaufiuedn wagnsalyl

a Y = a a s & s v a s a
G]ﬂELUE’I'JL‘ViaEN Uiﬂ?ﬂJﬁWﬁLL@UIVIVLSUEJ"IUU LLaSLﬂ@iL‘?JuG]WNNQEJﬂGUENLN@@GUTJIW@ JIuuAasAl

Y

4

wegAlundnduaudung asUsuiaasivuenamenduluninluliedissinsi gndes uas

(3

=

waiug wragslsAniumindaenisanuwiuglunisussiiulSunaansluseg1aundu Unideds
AISLLIIUIUMBE ST AN YANEURIIAUTE NOUNILAN ToanTaAlufI9E197RBINTS
AnwunnTu WatinAduUssansanduius (R) vasmadrslilnades 1 iiatdunisWauiannis

Tanunsadluldlunisussdiuuiunaeansius lnseunguuingsuy
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Aanssudl 1 nsuszfivgaunniudalaewaila Near Infrared Spectroscopy

L4

et @wde. 2550, VMo mdamsAuRsaznTNevesity. uasUgy: Tssuviquddaaiy
LAYRNOUIUNTNYATLINYIRA. 453 .

wonie Yedlysy. 2556. BrnSwavenszUIUNIT@ALAZNNTBUWIIEIATANgBlaltuse
ﬂmmwsuaﬂé"amﬁmﬁmaﬂ. UInendeAaluIns.

AUNNULINTTIVEUALNYATUAZDIMITUINYIA. 2555,  1RTFIUAUALNEAT  T1INdewen.
NIENTIUNYATHALANNTAL: NTANN. 16 e,

Asitug qaniene. 2555 Tnvwmandidowiu. namme: drinfuniuninendoinunsmans. 314
W

audwt SAudy wara1FITIN UIWIN. 2559. N15UsEiuUTINANENS samma- aminobutyric acid
(GABA) Tusudnds wides wazdudealaneld (madla Near Infrared Spectroscopy.
29937735089 T IR 34 atud 1: 45-53.

oy and $mudy uarargassas viawn. 2556, mavsmiulusilusdauazudaanduniesin
Wealagldinaila Near Infrared Spectroscopy. @UAWANN
http://www.doa.go.th/pprdo/index.php?option=com_content&view=article&id=57:
0016&catid=4:2012-01-23-08-30-06&Itemid=11 [w.8 2561].

oyufing ingshu ananIud Auan 43FnG Yo wazanfing Sunitu. 2015, UTuaueuln
lggduludorugnssuiminadnmindisiifuinlussesfudsemuilnags. 1nsans
eraansiasmalulaguinIneasunasniy. 32(2). 801-806

Delwiche, S.R., W.-Mekwatanakarn and C.Y. Wang. 2008. Soluble solids and simple sugars
measurement in intact mango using near infrared spectroscopy. Hort Technology
18 (3): 410-416.

Han, Z., S. Cai, X. Zhang, Q. Qian, Y. Huang, F. Dai and G. Zhang. 2017. Development of
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