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Paddy Seed Variety Identification Technique using a Prototype of Near Infrared Instrument
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Abstract

Each paddy variety is unique in both quality and price. DNA identification takes time longer than near
infrared (NIR). This research aimed to investigate for single kernel paddy seed variety identification technique
using a prototype for near infrared instrument (NIR-EPE). Each of 50 kernels in 7 paddy breeder seed varieties
were used for NIR spectra from 360-1100 nm in reflectance mode measurement. The spectra consisted
of calibration set and validation set were developed using some pretreatments. It was found that the first derivative
was the best pretreatment because of the highest R” and lowest SEC of 0.950 and 0.447 for the calibration.
It provided the SEP and Bias of 0.831 and 0.006 for the validation, which quite high accuracy.
Keywords: paddy seed, near infrared, prototype

UNAREa

dnoulasnusazaaiugilgmunInuarsIAILANFaiY mimq@ﬁLﬁumLﬁ'quﬁuﬁ:ﬁm"lgﬁmmmuﬂdﬁmﬂ%
Festunsimn sddeilisagdszaditeninaiialunsiauenmdaiuginonldensewdadonrteaiiafaunsisa
AuULUU(NIR-EPE) Taerdndinisganauuaslugag 360-1100 nm d1qulaenafinmiawuian 7 a1esiug arewugay 50
AR ﬁﬂm"]mﬂﬂm’éﬁqﬂ@:ﬂ@w’-ﬁwmjmﬁmﬁmm:ﬂ@:mﬁmﬁj”umﬂﬁ*uﬁﬁqgmﬂﬁﬂm’wj WudIns i iU
uﬁ«ﬂummﬁmﬁmmmuﬁqm Lﬁmmﬂﬂ@iumﬁmﬁuﬁm R? Qqﬁqm%qmﬁu 0.950 uaz SEC ﬁ‘iﬁﬁzgmwhﬁu 0.447
TnanguanftaduiiAn SEP 0.831 uaz Bias 0.006 falpmauaiutnAeudinenn
Aty wAsiuinawAen Wefsunanise wiasuuy

ANUN

mﬂﬁuﬁ:%qﬁﬁ%qw%rﬁmmﬁﬁﬁmmnLﬂmmnﬁm@ﬁim’]mﬁLmavmm@:"[ﬁ?uLmﬂmmw"lumqma‘ﬁﬁ ng
Wgaifog DNA Fingerprint Method \ThiAaTeNs AT AL Lius AN Lwiﬁﬂﬂ%uﬂmm“ﬁ'ﬁmmfﬁﬁmm ARG
LL@”ﬁﬁﬂ?‘ﬁ'ﬂhﬂmax‘l[ﬁTfJ‘ﬂﬂN@” 200 US$ %i3atlszunns 7,000 U (Rittiron et al., 2005) Mwanuu wazidunng
mq@mﬂ‘ummﬂmw‘lﬂmmmummmmmﬂﬂ muumm@ﬂLW@mfmm@mm‘lﬁu‘ll@mum@uﬂmmemmmwmuwuﬁ
falfatrauiugn 9a1gn snE alaivnanasieting uazanannsldansiail (Delwiche et al, 1995) uAzANxsn
naadmadRLllsznaunantatinantaNuls (33uns LAZANLE, 2553) AfANANATY Lﬁﬁ%uvxlmLimLmeﬂmImmTﬂﬁ
(NearInfrared Spectroscopy, NIRs) Fhunaliladilinnuenanaulugag 780 - 2,500 nm iiedanisduutnlenes
1 (Overtone Vibration) LaEnMIfuLLILNATIN (Combination Vibration) a84rusziail luluiana ﬁﬁmuwuﬁﬂuﬁmm
wazatinasasflsznauaesdanmating fauftaanisaluwsing (Chemometrics) memmvummmﬂmmu 'vmu
mﬁummamq@mume@umamquuhmmmmmma‘ﬂ@@mﬂua‘ml,mmvlm @ﬂmmmLmﬂum@mwummmﬂ
nannuludnautnian mumqumaﬂa‘vqﬂmmmuﬁ NIR LW@mq@mﬂuammwmemmm@mmmm (Single Kernel)
Guusnlunisnanadudinatne (Finney and Norris, 1978) mimmfamumsﬂ@@uﬂwﬁ@ﬁmajﬂuéifmmﬁmﬁmm

TindAnenBoyoes A2 RAINSIIMAINITR LRI uAZILIAN T ANKAAINTINANARS JmAnendemaluladisTuenadany Anenianrenurit 40000

! Bachelor Student, Department of Postharvest and Processing Engineering, Faculty of Engineering, Rajamangala University of Technology Isan,
Khonkaen Campus, Khon Kaen 4000Q

2 g1a19e] @111ATRARNsTHMAINISTUNEauazIsanIW AnEAAINsINAIaRT aaneanmaTuladistaeraddnu Ienaaeuuii 40000

? Lecturer, Department of Postharvest and Processing Engineering, Faculty of Engineering, Rajamangala University of Technology Isan, Khonkaen
Campus, Khon Kaen 40000



86 wmAHANIT T% 48 2177 3 (iAW) ALLILU-5IIAN 2560 9. WNENANRATINEIT

TisBin (Supprung et al., 2010) MuASLWATANIARLENINAARUTTINABNILULWAAIREAdELATas T 5B UNs LR
Fusuvaafludszlamilugunnemns wazn17@n

ansaiuazisnis

Avasila NIRs Spectrometer Usenaufagunadniilauad NIR — LED, siansaaduuas (Detectors), g1nsnd
weedyeyns wazAaniaaa3 (Lin et al., 2008 ) (Figure 1) linsmaaaunmunnudniuginofasnisineganauuea
ANNENIARY 360 - 1,100 nm Tugduuuduwmeiuenunud (Interactance) Usznaufon 2 dau A9 G TRE N
ﬁqmjwmefgmma‘qﬁmﬂ?iuum Tmm;mma‘wffmﬂ?{w,l,mﬂa‘xﬂﬂuﬁfmmeﬁ%ﬁmLLm, vialoufianatuazuenuas, g0
pIaiunas, sumsadarInIsganauLasuLLEanuaud (Reflectance Mode), giinsnignededana, gaviaeiiy
wazae i, uazgpdinssiiasilszanans fnulaendssnniudaiugan anAudiudaiuginareuniu 7 a1ewig
16un 419 na 15 g3un3 (RD15 Surin), Unuenil 1 (PT1), 219manuzd 105 auas11a18 (KDML 105 Ubon), 419A8N
NzA 105 g3uNF (KDML 105 Surin), gWs90413 2 (SPR2), Wiraylan 2 (PSL2), uazdaiuam 1 (CHN1) U39q dnaiugas
50 an Tugananamnuuuge@lawin 7 x 10 cm ﬂmﬁm%mmmﬁuﬁﬂmmﬁ 25 °C thusazsietinaslugaiion
FABENURLAEe Tl AN L8R F L (Figure 2) Pazign  JAAINIIRANALLAIAIEUANNNIATIALILAS
(Reflectance) Ww&naz 6 91 tuinualugluuy JCAMP - DX aneiufay 50 saeeing auasuynaanug ddeys
alaniulAimszifaalusunsy Unscrambler V. 10.1 (CAMO software, Norway) FaNA BENANFLANTNLATIAN
fiag/lunn uiusiazaneiugeandu 2 nqu Ae ﬂ@iumama‘%u (Calibration Set) 21191 176 Luan %uﬂumﬁu‘ﬁlﬁ
ANNFUATNANNT Lm:ﬂzimﬁm%u (Validation Set) a1uau 174 wéan dunquyaasuannis diuusaailaniy
(Pretreatment) m@qn@;umﬁmﬁu AAg1EnnsauUNNgs (Discriminant Analysis) fagnisnnnaslnedsnnasaesiias
ﬁqmuwmu (Partial Least Square Regression) %38 PLSR-DA Lmeﬁlﬂmﬂﬂmﬁmc’-ﬁfma‘%ﬁmj LAINANTOLNAIN
LHNUENTANANNNTANNAIN AT A

Figure 1 NIR spectrometer diagram Figure 2 NIR - EPE prototype for single paddy seed kernels
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Figure 3 Original spectra for the single paddy seed kernels of NIR - EPE
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Figure 4 NIR — EPE measured and predicted of single paddy seed kernels

a) Calibration set b) Validation set

Table 1  PLSR-DA for the single paddy seed kernels of NIR — EPE for the wave length of 360-1,100 nm

Spectral Calibration Validation
pretreatment N " R’ SEC SEP Bias
Original 350 16 0.941 0.488 0.895 -0.007
Smoothing 350 14 0.824 0.840 1.039 0.005
1* derivative 350 9 0.950 0.447 0.831 0.006
2% derivative 350 10 0.926 0.541 1.007 -0.006
a9l

witeafiuuuy NIR — EPE A9 u819pAu 360 - 1,100 nm L*ﬁ@ﬁmmﬂLu@“mﬁuﬁjﬁﬁQLﬂﬁﬂﬂmeuﬁmﬁ'm
Sunmeayafnalilsunsy Unscramble V. 10.1 Inenistfudusianiudnteuiuseusufivi wazAnuan PLS -
DA wudnaumsAALTEa it 95%  nelfindslenBuninnensuaznisin AReAALNITRL
Nudsesialil



88 wmAlANIT T% 48 2177 3 (iAW) ALLILU-5IIAN 2560 9. WNENANRATINEIT

AIRLAM
OUANIMUILTALUATNAABUANN T WRALARINHASLAZ NS @1973T73AINITNUAINITLIL
Aenuazusann Anizdranssudnani  wnanendamalulafinguseadany Anenanvewiy ﬁlﬁnumﬁumu
U

LaNA15A1989

Tauns  Nlaseny, ﬂﬂ@”ﬂé AR war UBMA  Weuguwa. 2553, msmsannudUsiuluseiugfamaedinaiiaftureuse
alalngalnd. 913871998 FAERTiNYRT 41(1RLAS): 401- 404,

Delwiche, S.R., M.M. Bean, R.E. Miller and P.C Williams. 1995. Apparent Amylose Content of Milled Rice by Near-Infrared
Reflectance Spectrophotometry. Cereal Chemistry Journal 72(2): 182-187.

Finney, E.E. and K.H. Norris. 1978. Determination of Moisture in Corn Kernel by near-Infrared Transmittance Measurements.
Transactions of the ASAE (American Society of Agricultural Engineers) 21: 581-584.

Kawano, S., H. Watanabe and M. Iwamoto. 1992. Determination of Sugar Content in Intact Peaches by Near Infrared Spectroscopy
with Fiber Optics in Interactance Mode. Journal of the Japanese Society for Horticultural Science 61: 445-451.

Lin, L.H., Y.C. Chang, G.J. Wu and F.M. Lu. 2008. Automated Detection of Single Rice Kernels Moisture Content using NIR LED
System. Proceeding of the 4" International Symposium on Machinery and Mechatronics for Agriculture and Bio-systems
Engineering (ISMAB). Taiwan.

Rittiron, R., I.S. Saranwong and S. Kawano. 2005. Detection of Variety Contamination in Milled Japanese Rice using a Single Kernel
Near Infrared Technique in Transmittance Mode. Journal of Near Infrared Spectroscopy 13: 19-25.

Supprung, P., S. Ratree and S. Saranwong. 2010. Performance of Fourier Transform NIR Spectrophotometer for Determining Variety
Contamination of Thai “KDML105” Rough Rice. The 2" Asian NIR Symposium. Shianghai, Chaina.



	จุฬวฎี ตุ่นป่าP0F P  กุลลดา ชำนาญบึงแกP1P ปัทมา นามแดงP1P  ลัดดาพร ทองจันทร์P1P  คนึงนิตย์ จับใจเหมาะP2 Pและ ภานุวัฒน์ ทรัพย์ปรุงP2
	Jurawadee ThunpaP1P, Kunlada ChamnanbuengkaeP1P, Pattama NamdangP1P, Laddaporn ThongjanP1P,
	Khanuengnit ChapchaimohP2P and Panuwat SupprungP2
	Abstract
	บทคัดย่อ
	คำนำ
	อุปกรณ์และวิธีการ
	ผลและวิจารณ์ผล
	Figure 4  NIR – EPE measured and predicted of single paddy seed kernels
	a) Calibration set  b) Validation set
	Table 1  PLSR-DA for the single paddy seed kernels of NIR – EPE for the wave length of 360-1,100 nm
	สรุป
	คำขอบคุณ
	เอกสารอ้างอิง

