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Near Infrared Spectroscopy
Evaluation of Amylose Content in Rough Rice, Brown Rice and Milled Rice by using
Near Infrared Spectroscopy
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Abstract

Amylose which is a linear polymer of glucose had shown the grain quality characteristics of rice.
Generally, amylose analysis, it required time, experience of examiner, chemical and destroyed samples. Near
Infrared (NIR) Spectroscopy was the one of effective method to predict the organic matter and saved time, getting
precision and accuracy, no chemical used. Dry matter in onion, soluble solid in cantaloupe, Brix in peach, etc.
could be evaluated by NIR Spectroscopy technique. In this experiment, the evaluation of amylose content in
rough, brown and milled rice by NIR Spectroscopy were studied. About one hundred of rice grain samples were
used. The unscrambler software was used to analyze chemometric. The effective models were obvious to
evaluate amylose content of rough, brown and milled rice with high correlation between wet lab and NIR
absorption (R = 0.98, 0.84 and 0.88, respectively). Low standard error in cross validation (SECV = 3.85%) for
rough rice and low standard error of prediction for brown and milled rice (SEP = 2.79 and 1.99%, respectively)
were presented. High regression coefficient had shown at wavelength 1215, 1360, 1705, 1725 and 1900 nm which
involved with starch.

Key word: amylase, NIR, rice

UNARED
adlaaiussflsznavvesuiiafiszneusnsarssasluananglraseiusy 014, D Glucose iy
o aldl 1 KX o ¥ A a o e'dl % a . a 1 v 1 v
asflsznaunaaiinaziauenisdnenzaasinngnidanandmusinldainuils nsdaziailaaazAeudnegsenn 14
d-all 3| o ¥ % o A o‘-dld & o o Il 3| adn: 2
angaRiudunae Tnauu sesedudBinszindlsyaunisnl wuazinaesaetie NIR Spectroscopy Wuaanld
dsziiuanunindunadans Sonldiuunsuans 1w nsdssifiuBunnnwinuislumnes soluble solid Tuuaungil
| = % agl/d ¥ o a aaf 1% a a ¥ A ¥ ¥
Arpuluig  udu  nameaestiagldtinenmatiatinnldlssiiuliunaeilaaludrawlaen  dandes waz
d19a13 Weanan Alddany wazldrngnieusdugnlunisiimmed wazldununisimanziluieadifinig annis
naans laaisannistunn 3 aunisduiudiaulasn d1andes uazdrans ARAANANTUEgIsEnd A NLsTIRY
Ifannannisuaz ez el fiifinig (R=0.98, 0.84 and 0.88 ANAIAL) uazHAIAMHARIALABUILNITU sz
Standard Error in Cross Validation (SECV = 3.85%) @miudnqilaan wazen (Standard Error of Prediction: SEP) A
2.79 uay 1.99% lud1anfequasdnngns mNaNFL T9R1N9nAn standard deviation (SD) AYNNENIAALAWNzaN Y
nstszifiuaglutgos 800-2000 nm Wi 3 aunnsazilsynausosiladamineadasiuutly (starch) An ANENIAALA
1215, 1360, 1705, 1725 uax 1900 nm Aeiugnni1sid 3 a1unsarinld il ssiiuaeilagludanlaen 41andes waz
H19813 eaeinaiilsz@nsain
Ard1Aty aillaa, NIR, 410

' dinddeuazimuwidnennisudenisiuifaauazulsgluaanainems Nsu3eINIsnERs NINATINNTNEAT NN 10900
' Postharvest and Processing Research and Development Office, Department of Agriculture, Bangkok 10900



'

390 nsissiiupnadlaaluwin 9 41 a1TUR 1 (WiAE) UNTIAN-NBIE 2553 2. IngAanfiness

AU

adllaa (Amylose) Huasflsznaumiaaiizasutl FalsznaudasTuananesiinanglaaseiuiluaiaen
fisieMududuitlififisiuuuy 01-4, D Glucose (Anonymous, 2008) Lﬁfmmau‘ﬂmhmammmmmwuﬁmmv
Tadwinfu Lmeqwum”uﬂ?mmauimwiﬂammnu PFuueiilagazuiiveeniilu 3 nan Aa 1. ﬂ@muimm
Psunuadlaaninngn 9% 20%  dnazdaoiuyumidas Wy dna1anenugd 105 ddnuerilt Wudu2. nguae
flag Uunane Bunosedilas 810091 20 -25% Fragnaziinonudauustin i drofuganoniuie dusiu 3. ngue
flange Bnnuedlaanin ndn 25-33%  dragnasiimonuudeuazson wu droiuddaumt quesnunst usu
(Juliano, 1972)  Aslufiuneilaaazuaniisannudaaesdingn aearinasednmuzaesdiogn Aruninaes
uaaAugiulsgandnn uazAngeuresiUsing n1sdnaviivndinineilaatiuiuignsesdasninanaaiinni
o v a 6 ua L% 3| val = 4 o ' d‘ P~3 o
funng Mnarwulunisiaamed fensideaiudfiianuainisauasllseaunisnd uazsaatanldtigninanaly
lalgunsaenan 1 léan

wmAllA Near Infrared Spectroscopy (NIR Spectroscopy) tumatiait diuatnqunsuaneialuanigassnn

Ay a P a X a acdg v Y o % 4 0 ¥ A o | . ° '

glot) il inud uardu  walleiliudsnldaougnses wiudn 1nadu  lildansed sradaldgniinans us
gxnsn U ssiiulsannveeslssnaunidudunsdanswintis iy uudnusialudianen (Birth et al., 1985), soluble
solids luuAuagl (Dull et al., 1989) A Brix luit (Kawano et al. 1992) Fxnauil Buinllsauludnngna
ANTuas usiu navasesiddngisrasAnazmanudulilflunsldinala  NIR Spectroscopy — Tunns
dezifiuBunueilasluirnnlaen drandes uazdrans ieldununisiinssiluiesduisnis

ainsaluazignisg

FUBUNNIT ATNARELA S AANENNNIAINN AL AL LLﬂﬁﬂmEmmmﬂwm NINATINNNERAT T
2551-52 Tmﬂmm@mwmm@@ﬂ 4d19naes wazdnnans mmﬁmcwam:@mmm mmm 15.59-30% Q11491 50, 101 uaz
101 Fa0ene ANFEL AN NEA TN 11% qmmmmﬂmuummmwmqmu 800-2000 nm aeledes NIR
Spectrosoopy AINLTEN Perkin Elmer TmaimrunmmmLmumvmuﬂ@‘u (reflection) LLﬂmmnmmi@muum NIR
fAuenamausine Ieelugd spectra (m‘wm 1) wandnandaumiisinliieseieilas  AaAdaes Juliano
(1971) anAN1egaduLas NIR vhanwannaunsiasinllissdurnedlaalusaedndnanlden d1andes uax
d9ans Teeldnnsawmeizvinisnanes WUy Partial Least Square (PLS) Tmaililsunsndnidagil The Unscrambler
(Camo, Oslo, Norway) 41qwlaanazldnisitasesfuuy Cross validation @qudnandeauazdnagns azldnnsimszsd
WU test set {ingu calibration 41191 51 fa88"9 NG validation 411491 50 At

HALALAANTUNANITNARDY
NIR spectra AaNAAT1NUADN T19NARY WAST1IENS
mmsmmmm (log 1/R) 1eamAnd1qaen d1andee wazd1aans mesl,u Fig 1 azdunmauinaAInsgady
Lmeﬂ%@w 1200 WAz 1450 nm Lummmﬂummmn@umm wils (starch) uaztinludg
ANsgAtLLAsIRNAAT L AeN azfngn $19ndes uazdnngns PNy menzdnauldenasildouaes
wlasn %fmé’m%ﬁmmmLﬁlﬂﬁ:muﬁm (pericarp) ﬁﬂﬁmﬁqmﬁuumﬁﬂ

|

: 2
Rough rice 18 i S
£ % g Brovmrice 3% g 2001 Milled rice b1
& 18 18
E 140 -
éﬂ é"” I #om
12 3
05 o ir ]
: T s g1
E jo 1%
“1 102 * e
QWM DT DWWk N DW= 00 0 ? rrroor
BLRBECrEEFEUETEET S0 B 67 1050 4 74 1287 1961 4464 1548 641 1736 1508 102 ”@E;W@W@MM
Vardaghom] ! Wavelength m)

Figure 1 The original spectra of rough, brown and milled rice in the wavelength region at 800-2500 nm
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Table 1 The PLS analysis of amylose content in rough, brown and milled rice in the wavelength region of 800-

2500 nm
Type of Rice grain Math methods ~ Wavelength region (nm) ~ F' R SEC SECV Bias
(SEP)
Rough Rice Original 800-2000 6 0.98 0.83 3.85 0.10
Brown Rice Original 800-2000 11 0.84 2.18 2.79 0.50
Milled Rice Original 1000-2000 7 0.88 1.91 1.99 -0.32
“F is the number of factors used in the calibration equation ~SEP:Standard error of prediction
R: Multiple correlation coefficients Bias: The average of difference between actual value and NIR value

SEC: Standard error of calibration YSECV: Standard error in cross validation
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Figure 2 Regression coefficient plot of rough, brown and milled rice in the wavelength region of 800-2500 nm
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