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Quality Assessment of Sweet Corn Hybrids

Using Near-Infrared Spectroscopy Technique
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ABSTRACT

This research aimed to evaluate the potential of Fourier Transform Near-Infrared
Spectroscopy (FT-NIRS) as a nondestructive technique for assessing the quality of fresh sweet
corn hybrids Total dissolved sugar amount range: 8 Brix to 15 Brix. The study analyzed sweet
com samples within the wavelength range of 1000-2500 nm using modified partial least squares
regression (PLSR) with intemal validation (n=144). The developed calibration model for sweetness
prediction yielded a coefficient of determination (R?) of 0.93 with a standard error of calibration
(SEQ) of 0.54% and a standard error of prediction (SEP) of 0.54%. The cross-validation process
confirmed a high correlation (R = 0.93), indicating reliable prediction accuracy. Key chemical
bonds, including C-H and O-H, were identified through spectral analysis at wavelengths of
1450, 1715, and 1928 nm. The model's accuracy improved with second-derivative spectral
preprocessing, achieving an R? of 0.98 and a minimal SEC of 0.05%. These findings demonstrate
that FT-NIRS can efficiently and accurately estimate sweetness levels in fresh sweet corn
ears, supporting rapid screening in breeding programs aimed at developing high-quality sweet

corn varieties.
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LWﬂUWﬂ’liaLUﬂIGﬁﬁIﬂULu&JiauWi’]Liﬂ (Near mfrared spectroscopy, NIRS) mﬂ&mamﬁ
¥auwesuas Wonasiamemeduniwuiinanaieden ammumaqmmwuLLaqwmmﬂaNuu

101



Research Article

Journal of Vocational Education in Agriculture Vol. 9 ® No. 1 « January - June 2025
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Tushegammintuyduns dediadetefinmarnuesnsyiiung RRVSEP) wirfu 23 wWedidud dwsu
Taveniinisansnyuazngiaiing NRS deldinduedowlelumanmadansosiiiussloiogarng:
Tutfudendaiinsldannisalualsiivess leenlus wazuSinaminuisluttudenden
Tagld NIRS 1101 Tumsuszifiudneninves NIRS Alflunsvinnednungaunmiaiudiusnds
wuNMIMUSInasmthudeiian (R 0.96) war NIRS Seanunsaugnuesauuansaiusysuay
gusesmasleenlusivindu (R 0.86) fianansanjunlddmiunisaanisaliiflansusiugile
inAdia Near Infrared Spectroscopy (NIRS) illumafianisussifiufilivihanesaetng a1unsn
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AR 190 INAYINUNNANNINITAN 3 @newiug taun Wug Top Sweet 801, g Hi-Brix 3
wagiiugiminavugnrandulUain F1 91unu 144 dees Alganndegraudatilne Lﬁuﬁgmmﬁ
4 snmades eomuduiug 35 Wesdus tiedsluTaanedisneries Near Infrared spectroscopy
(NIRs) hagitAszsiUsnna total sugar m35909 Nelson’s reducing sugar

ns¥naLnm3uves Near Infrared Spectroscopy (NIRs) thdaegaidniuginlnamaiud
unazBunsIuaY 144 fegfiwsenlininTiataaunady fewedes NIR spectrometer, NIRFlex
N-500 (BUCHI, Switzerland) aqe5¢uu Diffuse reflectance fimu 1Aay 1,000-2,500 nm (8%
AAY 1,000-4,000 cm-1) awnusiethay 3 91 $ay 32 0 ntiiiege Wilseiusina

total sugar
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vanaiessuisldannis calibration models lunsadrsaunisasuusdayailu 2 ngu laun
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INIFIUAIANAN (residual standard deviation; S) #saLienIIAIAINRANAIANINTFIUTUNTS
YMUYeINgY (standard error of calibration; SEC) iy 0.79 Westug Aadsuesmsiuieen
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aunsanaesdildimduusyanslunisinauls R? Wity 0.93 wazAmmuAaInAaeY SEC
Wiy 0.54 aziuliinisusuusisdayamseuiusdudvassinlinismainnuuludilneiln
anmawalaaunlasalnUiesdunssa ﬁﬂ’)’mgﬂgfadLLﬂu&T’liﬂﬂ%mWi’]%ﬁﬂﬁﬁ’] R Wiuduain
0.87 13U 0.93 uanIrNERRVDINTIATIZIR IS 1

GT’Jathmuf;%“ﬁlﬁiéﬁ'aqﬂ’uﬁ’é’uﬁuaaq LU ﬂ’li‘ﬁ@uUWLﬁ@U%JUUiqﬁﬂi]WiibL’JSLUﬂﬁGli’Jﬁ]ﬂ’J’]lJM’J’m
vostnlneinanlagldinaila PLSR szaunisanasgnldlunisasisiuuinaessenitvannsunay
AUTMIIULAEMTIATIALUUTLNISATIFFBUYN (cross-validation) THlunsdumdmsusiuiud
wingauueslady PLS nansAnwnudnailnasy NIR waganuiduduresdnlnainandanudunus
\Baduiinturduyssavianduiudililunisdndula R gsgawintu 0.93 uasAdeianainuenis
vunesnisanasadiedisuiua11989339 (Root mean square of prediction; RMSEP) Fusviiu
0.54 msanwaSstuandiidiuinnseanmsavesnsasisdeuauuresinineinandemeadn
anlasalnUiiesdunsisn

A151991 1 dnuaizlaniIzIeIYARlagd@auliisy (Calibration) uarn3a38udu (Validation) lu
F1IlnArI

Calibration Validation
B3 F R SEC RMSECV  Bias R® SEP RMSE  Bias
(%) (%) (%) PV (%)
Brix  original 20 087 079 078 000 087 154 052 000
SMC 20 090 067 067  944x10° 051 155 155 001
SNV 20 089 067 067  521x10° 047 162 161 003

1" derivative 20 093  0.54 0.02 32¢10° 093 146 0.54 0.02
2“derivative 20 093 0.54 0.02 1.14x107 093 054  0.54 -0.03

MU R’=Correlation coefficient, SEC=Standard Error of Calibration, RMSECV=Root Mean
Square of Cross-Validation, RMSEPV=Root Mean Square of Prediction, Bias=Mean

values between NIRS and reference methods

afUsLazaTUNAN1I Y

gunsal FT-NIR spectrometer aansaldiiasgiaiainuninuludiegistnilnainanyas
USinaninmnaazanesiu 8 Brix 915 Brix Wszuuifuaunaduvesiegiaiion innue1neay
5¥M119 1,008 @19 2,480 unlutuns ldaunsii@unsalddnsunnnisaiarnumnulusiesis
Trlnenanatgnsos
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BunsusA ﬂzjuﬁ’;a&hqﬁlﬁ%“umiaaﬂLL‘U‘UMT@BLa‘wWzﬁw%“uﬁ’lmwhmmmmiuc?ha&iw#’hﬂwmﬁlﬂ
an lagldyiSeinsudnesuanlnatiiosBunsusalinseiaunadulagBnsannssideastes
ﬁqmwdw (Partial Least Square; PLS) \umaiianisiinsisivanaduys lunsinseideya
awnasugiesnaudnesuaunlalilesdunsisalae PLS fedndumaiialunisandruiusuys
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Wieadsaunis [14] wwaldunswisunlasfindrofiuresaUnadusegrsmnnunnulufiogns
Frlniinanfinnududuwnnansty @Wuldwansdiiduinesdussnaunaglaseadamaaiifiuandig
i ﬁaa&i’mf’]mqmmuﬁauﬁuﬁaLwlwaué“ﬂﬁm%“ummLmﬂshwaqLL@MWS@J@%‘LLaﬂﬁWViﬁﬂéQQ%’U
asietulusegrsiinnududuanansduiinauuanansiu [15] 929m1108712929AAURAS 1,450
wiluwes waz 1,928 Wluaing Aonnusmysmaues H-O nuinfigasmueinduleas 1,715 wiluans
wag 2229 unlung %daamé’aqffmhm’nu&mﬂﬁmmwaqmgﬁqéﬁu C=C [16] oRnrsaniiusziadl
vasdulsenavludegnsdnlnailinananaiunasy ‘W‘U’J"lﬁﬂ’li@ﬂﬂalmgmmwaﬂf’l&l’mLLa%Lﬁﬂﬂﬂ
Fouruiufinueeay 1,725 uiluwns L‘TJW'Nmma'nﬂ?ﬂlusuaqmaﬂamaulaimm%uaunzju
CH; (First overtone of the antisymmetric stretch of the CH, group) ae PUEMIAAY 1170 wiluams
\Jutiananue1Indn C-H (Overtone of the C-H stretch of the tri-substituted HC=C groups) a4
\donALE1IAAY 129 1,001 3 2,400 W lwuns [17] %ﬂﬁiwmﬁiﬂamﬁfﬂlﬂumﬁﬁizﬂauﬁﬁﬁzy
Frfuannsuvesndlelundugnuatiafsaiunasuvesi msusuuisadnaunewmitluasaauns
gouiieu InemsuSuSsuiuugmisdiinauwaznsulamisesTdlumsuladeyaannsieseainlssalny
Hesdunsusa Lﬁaqmﬂ%’ﬂiwmﬁlﬂaﬂ?ﬁﬂuLaqa%adﬁﬂmaﬂizﬂauéfwmGﬂaimwu (H) 3 prmou Lay
Wuseiadifie H-O @mﬂﬁuﬂﬁuuamamﬁmﬂﬂeﬁauﬁuﬁ’uﬁmmmaﬂﬁu 1,650-1,550 Wwiluiuas wag 1,000-
650 uluins (18] Msusuusidasnsusudeuuuusasdilnadievinmsusuussannady vasiiens
vnlfanunsaueniinesduseneulddmantu nansviunemusnasiosnasiduthensinduUssans
nsinaule (coefficient of determination ; R)) Wiy 0.93 aunisuAAtUsTuiinuITiin
Undediounlunisvhuedeidinys (v) wieranumnulusegsdniineiinan
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