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Prediction of Chemical Composition Using Near Infrared Reflectance Spectroscopy in

Baby Corn Husks.

Chalao Pitaksinsuk" Jariya Booncharatcha” Udorn Srisaeng”

Abstract

The purpose of this research was to create an equation for the Near Infrared
Spectrophotometer (NIRS) by Near Infrared Spectroscopy to predict the chemical
composition of dry matter (DM), crude protein (CP), fat (ether extract ; EE), ash (Ash), cell
wall (Neutral detergent fiber ; NDF), lignocellulose (Acid detergent fiber ; ADF) and Acid
detergent lignin (ADL) in baby corn husks. A total of 192 samples were used and the
absorbance was measured at a wavelength of 1,100-2,500 nm with the NIRS instrument.
Determine the relationship between the absorbance of baby corn husks and the chemical
analysis values using WINISI IV program and statistical analysis of PLS (Partial least square
regression) and MPLS (Modified partial least squares regression) with SNV (Standard normal
variate) and non-SNV (Standard normal variate) spectra modulated and detrend with
derivative, gap , smoothing, second smoothing and math treatment 10 patterns. From the
study it showed that the equation for DM, CP, EE, Ash, NDF, ADF and ADL have R? values
in the range of 0.93-0.99, the RPD values were 5.90, 8.33, 5.41, 3.89, 6.35, 7.84, and 6.21
respectively. The predictive equations for DM, CP, EE, NDF, ADF, and ADL were in the
excellent class, while the ash prediction equation was in the very good class. When
evaluating potential by standards 1SO12099 : 2017 found that the Bias SEP and Slope
values passed the standard indicating showed that the calibration equations accuracy was
not significantly different from the actual value at 95 percentage confidence level and was
sufficiently effective for laboratory to predict the chemical composition of baby corn
husks by NIRS technique , for using to speed up the chemical composition analysis and

reduce the use of chemicals.
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Table 1 Criteria of prediction efficiency : Williams (2014)

RPD Value Classification Application
0.0-1.9 Very poor Not recommended
20-24 Poor Rough screening
25-29 Fair Screening
3.0-34 Good Quality control
35-40 Very good Process control

> 4.1 Excellent Any application

RPD = ratio of standard error of validation to standard deviation
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set I¥dndrunsdondiegranuuiurasiiegnmiidvundefmuasuvaGudulagsuiy
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arwfinUnfives awnleasfived 1wy Sarutugs viegungiia (s, 2564) ey vilvinde
nqufeg19d M3 calibration set Anguiis JUsAY vy 11 NDF ADF uag ADL d1u7u 142
146 125 145 140 144 uay 142 feEns awdIy flesduszneunani egluriarisan-
ﬂﬁ@ﬂ?jﬂ WinAu 83.59-95.56 8.30-15.64 0.56-1.24 2.84-6.28 53.89-76.45 21.09-41.59 uay
1.10-4.93 1WosiduAn ey wazngquile8g19d1msu validation set iA103AUsznauninall
ogluteA1ngn-Agean Windy 87.63-95.22 8.81-14.78 0.56-1.24 2.84-6.28 53.89-76.45
21.09-41.59 uag 1.10-4.93 Weiudnuadu dauandlumsed 2 Feaziiiuingndoyavesudas
Alunguaeg1admiu Calibration set ATOUARUATZIAALALANAIANTDINGHUFIDEIF MY
Validation set Tngfagneia 2 nau faadelndidssty



Table 2. Statistical value of chemical composition of baby corn husks by total sample,

calibration and validation evaluation set.

Number of
Parameter Evaluation groups Minimum  Maximum  Average +SD
samples
DM, % Total sample 192 86.37 95.48 89.59 1.99
Calibration set 142 83.59 95.56 89.57 1.99
Validation set 28 87.63 95.22 89.47 1.75
CP, % Total sample 192 7.98 15.65 11.83 1.52
Calibration set 146 8.30 15.64 11.89 1.50
Validation set 30 8.81 14.78 11.77 1.58
EE, % Total sample 165 0.54 1.28 0.84 0.14
Calibration set 125 0.56 1.24 0.85 0.15
Validation set 25 0.61 1.16 0.85 0.15
Ash, % Total sample 192 2.82 7.76 4.44 0.59
Calibration set 145 2.84 6.28 4.45 0.59
Validation set 30 3.39 5.64 4.56 0.50
NDF, % Total sample 186 53.01 77.22 67.33 5.00
Calibration set 140 53.89 76.45 67.43 4.95
Validation set 29 53.07 74.23 66.67 512
ADF, % Total sample 188 20.95 41.74 30.74 4.08
Calibration set 144 21.09 41.59 30.68 3.99
Validation set 30 21.89 41.06 30.82 4.24
ADL, % Total sample 189 1.05 5.96 2.42 0.92
Calibration set 142 1.10 4.93 2.40 0.87
Validation set 28 1.16 4.60 2.33 0.93

Mntunguioeg1sdmiu Calibration set snadaumsisuimsgiulaglilusunsy
d1595U WINISI IV saudunsldndnadd PLS regression wuu Full Cross validation wag MPLS
wuvUiundsarliufuuds e lildaunisiiffianlunsinneesduszneunaaiiusazen Tngay
f9NsauNNEUNITSA1 SEC wag SECV #1 A1 R? wag 1-VR 11184 (Guo et al, 2021) wuinteya
anafuidilifinisuiuuss Tdnvaugnirnasiinnsnszaeivesanaiu T9agon(Peak) 7
widondoufu Fanm 1A Hosmnauuanssuateynedegaiidivaudonuazlnudnilng st
sydudoloviinmneg dewmalinisnsziduaunnsiety st dlernsuSuusdsanndudemain
Amnrans @aunsaivantadeninanile Ao andmIaTUNIUY 8ANIINTEIRNTOILEILAZANAINY
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Fig. 1 Original spectra (A) and 1% derivative spectra (B) and 2 derivative spectra (C)
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Table 3 Statistical analysis of Calibration set and Validation set

Calibration set

Validation set

Parameter Treatment

N R® SEC  SECV N R® SEP Bias RPD
DM, % PLS  SNV+Detrend  1,10,10,1 142 099 024 027 28 097 030 000 590
CP, % MPLS NONE 1,441 146 095 032 0.37 30 099 019 000 833
EE, % MPLS  SNV+Detrend  2,8,4,1 125 093 004 0.5 25 096 003 000 541
Ash, % MPLS  SNV+Detrend  1,8,4,1 145 093 015 022 30 093 0.13 000 3.89
NDF, % MPLS NONE 2,5,5,1 140 098 072 138 29 097 081 003 635
ADF, % MPLS  SNV+Detrend  1,8,4,1 144 099 046 0.64 30 098 051 002 7.84
ADL, % PLS  SNV+Detrend  2,8,8,1 142 095 020 0.31 28 097 018 001 621

NnauMTTisuINAsgURTIgavesusarensvunsesdUsEneUNLAilA1eY YealUden
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Anunn auddlgladunnary Williams, 2019) wazdldn Bias Anvdewindy 0 sA1 Bias Aasilalal
uANEinaan 0 egnaiiteddynsaRRtissiuamdotu 95 Weddud Fufu aunsfisuanasg i

1AdiAN Bias 1 UsuanA7Avinuieaie NIR llwpnmn9a1nA1a39nias1eiaie3sniaadl

Sofinrsanealdlivesaunsnndr RPD wud1 aunsifisuinnsgiuiuneaningusi
Tusiu losfu NDF ADF uag ADL fif1 RPD annndn 4.1 2uly daduaumsfiveniBeuanunsald
yhuneldifunnnu wazaunsiunerd Wuaunisieglusssuaunniian RPD 1nnndn 3 Fsanunsa
ihlldvhuglusnunuguannin Ssaeandasiu Williams (2014) sienuli @1 RPD > 4.1 Zuly
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nudBugiieades wage RPD agluy9 35 - 4.0 ammiagﬂu%’juﬁmm (Very good) asnsatluld
unglun1sAIUANANAINATEUILIY

wazloNTaUAT SEP fananslunisned 3 A1 SEP vasATnguvia s ludu 101 NDF
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Table 4 Statistics performance measurement of developed calibration equation for

chemical composition according to ISO 12099:2017

Bias SEP Slope
Parameter  Calculated Criterion Result  Calculated  Criterion Result  Observed Criterion Result
value (Tv) value (Tue) value (tops) (ta-o/2)
DM, % 0.00 0.11 Pass 0.30 0.30 Pass -0.04 2.05 Pass
CP, % 0.00 0.07 Pass 0.19 0.40 Pass 0.02 2.05 Pass
EE, % 0.00 0.01 Pass 0.03 0.05 Pass -0.01 2.06 Pass
Ash, % 0.00 0.05 Pass 0.13 0.19 Pass 0.00 2.05 Pass
NDF, % 0.03 0.31 Pass 0.81 0.90 Pass -0.04 2.05 Pass
ADF, % -0.02 0.19 Pass 0.51 0.58 Pass 0.02 2.05 Pass
ADL, % 0.01 0.07 Pass 0.18 0.25 Pass -0.63 2.05 Pass

Tb, The calculation of the bias confidence limits; SEP, standard error of prediction

Tue, The unexplained error confidence limits; tops, The observed t value; t(1-a/2), The t value

UslluANgN N YRIENNTHIBUNIATIIUAIENINTFIY ISO 12099:2017

NnaumsiisuIasguilfiagiunmaaeumugndeswesauns dnduduaunis
Weuninsguiiangs azununUszifiudnenImyesaunsifisun1nsgIuA811A 5§ IS0
12099:2017 (IS0, 2017) Bnads Fafusnnsgruiléifunuimdumsuszgndlasldivaia NIR Tu
nsmUsuaesAUsEnauNIuAtinieg Tudieg1s lagagvinn1susyidua1mi1sads Ae A1 Bias SEP
uay Slope fauandluns1eil 4 nuiwnesduszneumaaiivesudentnlneilngou a1 Bias ve4
ynIenstiosnitan T, Fauansindinnuianaiaadslunsiunglifided fyneadansesu
avdetiu 95 Wesdud (P>0.05) namfe Aainnslesgimaaiivazafildannisiungld
uwansnefy TA1 SEP ffouniiviewiiduan Tue nanafe Amuianaiasnasgiulunisviuieem
\Weanefiazeausuld warainnisnsiaaeua Slope iamANENTLSURIA19INNTITIATIEIVNG
wilfuAdlgannn1siiune de9sldan t. lunisasiadeu Slope WU A tops HANLDEATIAT
ta NA19F8 Slope faliunne1ean 1 egrefituddymeadnfiseiuanudoiu 9swWedidud

a3uNan1INaaas

1NNTATNAUNITHIBULIATFINYIUIgIRUTENBUNLATIvaFanT 1 InalngauaIY
wadaosdunsisaadninsalnd 1deyavesaiunnsudisniueniadu 1,100-2,500 wiluins
Faunaifisuannsgiuvuied fnguits Tsiu losiu NDF ADF uag ADL ogflutunmnimeen
Boa waraunsifisuinasgusiwiean @ egludufiinn amnsailuldviunsaiesdusenounis
willuesufirnisiasialy
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