14

YUNAULTIUAUN NIRRT AUEN UsuUssuad 2561

q

1. ¥AlATINISIY

2. 1553y mMsUszlivauAwaznsiduselovididanugnssuneg

s

3. an1sneaas  Msldnadia NIR TunisvineUsinalelavaluluwée ieuszdiunuangenug

ﬁ"?Lifiﬁaﬂuﬁu’lmsL%aﬁuﬁ:ﬁ% (Predictation of Isoflavone Content in Seeds by NIR

Technique for Evaluate Soybean Germplasm in Genebank)

4. Anzganiiuany

[

PANUINITNAABY  ANYT WEIN AUNIFNAUUNALLLATTININ NSUIVINTNUAT

eXe

399U U3dng ddaven eyt Shudy desiiu wanwily

5. UNANED
QIJ = [~4 = dld = %’I U = % v 1 I~4 6
dundesduieidlusiuuaviiugelinnsldusslovilavainvate wu Wuemsveauyued

1Y

fislusuresnsuslnelnensa Tlugnamnssuenns warlufundesdailasddyfifiussloniresnanie
Tngtawizanslelewanlau (soflavones) Failiu nanwiadl (phytochemical) fiflanalnaisu Tnedieg 2
sULUU fo aglycones wag glucoside laglalanarlaulugy glucoside aglugUouius 2 ¥iinfe
malonyl uag acetyl loleanlhuduasinvuinduiignidiuoyyadase uazidulnlaealnsiouan
ymiifendestueinisndenisnuausesnien Jestunsiinlsaniag wu usidaduy unssieu
anuun Tsasilauagnaeedon Snfadiinuianuduiu Savgu uazanauiiisaguresianis

Hagtusumsdeusiivliideyaaslolsatluvesiavieduusiasiedieius wasidedily

a

i ) 1 o s =i AN~ - D v & o o
wriagieg1aiugivsnvesaisielenaliuiuanaieiu dadiedndugiudeyaeiugnssuniiaiig
wanuatey vndigiudeyalusuasieiugisuaissinliianuazaintunisanideniuginelglunis
Usuugsiuguaziudsslonidlunianisi lunismaassmusunuaslelavaluldisnistaszily
b4 a wva £ a = & d' A a sav 1 o Y 1 LY [ a

Vo uRng wazldmelln NIR Faluwasesdiolinnennliviatedieglagerdunisnsiainusuiu
wasgnaanaulaediegne \Wuisnsiilinaniduassinse wannisfenisadnsaunisainaianduius
FEMINANIPANAULEINd BTN IFpINITIATIEikaEmMNIATIERaNYTiosl§UANTT Waldaunish
fiAnAuduiiusgs ApueataedeulunsUssdiumfaiasathaunsildiuneaivesizegiuwny
n19eeluiesUinis lunisneasaiieviinisiasivviviunuaisielanaliu 6 wiia lawn
Daidzin Daidzein Glycitin Glycitein Genistin Genistein tag Total isoflavone Tugandes 91U 200
ieg19 Inednldinrnisganduuasiienios NIR laawnasuvesudaiiugaundes wagldausunu

a1slelenailinainmsiesieiluvesdUanis andudharilauiasisaunisuagsvaunisdmsy

Usziudsunuanstelanalulaaunis 7 aunis wazwilavinn1sniuasuaunis 1neulseg1uudnnn



Wiies 31131 10 Meg1e Winrinsganauiasmieasad NIR yiwieauSuaaisteleailiy 6 viin

Wisuisuiua1n1siasgiluiesufuifinig wunaunisdmiunisuszliuusunuansielavaliu 6

'
o w

#in AuAnezituresljuinishiianuunndisiuneadfegdidedAyissauanuiioduil 95%

JeagUldhannsaldmeda NIR vinneUsinamstolanalwluwinduvdols
Abstract

Soybean has a high protein and oil contents in seed which has a useful for human
foods and foods industry. The important ingredient in soybean that was a isoflavone which was
call as a phytochemical, its has two form they were aglycones and glucoside, glucoside consist
of two derivative malonyl and acetyl. Isoflavone was a nutrition that were medicinal effects as
a antioxidants and phytoestrogen to decrease menopausal symptoms, prevent cause of the
disease such as breast cancer, prostate cancer, cardiovascular disease and also maintain
moisture, elasticity and reduce skin wrinkles.

In present Genebank was lack of isoflavone content data in soybean and believe
that isoflavone content in each variety were different that were an important data to serve for
plant breeder and commercial use in the future. The methods to use in the experiment to
found isoflavone content in soybean seed were analysis from the laboratory and NIR
technique, which was an undestructive seed by using light absorption that was rapid method.
The experiment use the correlation of measure between laboratory analysis and NIR technique
to created an equation, which were select high correlation (R?) and low standard error of
prediction (SEP) and use an equation for predicted isoflavone content instead analysis from
laboratory. In the experiment, 200 accessions of soybean were extract to found isoflavone
content which were Daidzin Daidzein Glycitin Glycitein Genistin Genistein and total isoflavone
by using two methods to compare the isoflavones content and get the measures to form 7
equations. Validate the measures by using 10 accessions unknown of soybean to compare the
measures from methods, the result shown that can be using NIR technique to predict

isoflavones content in soybean.
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du 15 fe 25 Weddud (muimuniiny, wlv) davdesdansdifsine fidusslenisesnanie
wnnelnsiany Telewatlou (soflavones) Hudumsitnuanludavdes uasduasimililanisiu
wazuaula laI%Waﬁiauiuﬁamﬁawsa&ﬂuﬁsimﬁlﬂu 2 JUkUU fa aglycones wag glucoside lngle
lgmalwulugy glucoside anunsnaglugUouitus 2 winfa malonyl uaz acetyl a13AenNaIT LY
wuludivdosluuinaiiunneety (Tuflazany, W) arstelanaludungnuad
(phytochemical) fislassnansoguammiduaslavunduiignisueyyadasy (antioxidant) wagiduly
Toealnsiau  (phytoestrogen) @wihaupdnefusesluunavds  (Estrogen, 17b-estradiol E2
isoflavones) Iflasaniignslassainsndnondsiu vililauenwduaunsaduivlusiumsvveealns
wu (estrogen  recepto)  lusumels  aunsaldansiandymitiieaudetiuennisdnismun
Usgdwiou (menopausal symptoms) wisenaiinatlosturieusuilasunnzanuiaunfivessisne
wdensAalsaig Wy wsdunswia Tsevhlauagvaeniden (Shimoni, E. 2003) Snviedsaenun
Ay Sangu uazanauiienduvesiins Snitenudndei wandustindaniesasan
wardostilseusdaduy wavdndummneristestusazsusilsnusiateugnun winalnlunis
vhaudlinsuuidausitnidenuidnensulsenusdadusiondundesdanawils sl
I’iﬂmL%ﬂﬁiauqﬂmméawuﬁaam (Good health, 2006)
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Wiugudeyavessuasidenusiis wandoinmamesmslolaaluluduvidesusayas
stustuiivinailivhiuddendugudeyadeiusnssuiifinnuvannvans mndgudeyamanily
TusasdeiuginudrsinliAnanuazanlumsliusslonilumsufudsaiuguesinuiuuseiug
yufsmsdadeniusiazinlulflumanisilélusuen lunsmusunaansaenaniagldisns
Anneiluviosufoinng wagliinaia NIR (Near Infrared) Fafunsltiedesiiotinsesiluianadil
vhanedegne  TagendemisamaiaUiinauasiigngandulaediogiaduisnsilinafifuazsinig
“aNN1528e NIR Spectroscopy g (Mulgusn1sneesluinis unninendewmaluladasuns, uul)
NNASNANNNTIINAIEVEANTUS (R, R2) senineAInsaaduias Near Infrared ﬁﬁawhui’mqﬁé]’aqms
Anneidounis uazAieneianesUfjiing Weldaunsfisidanuduiusgs Aanuaain
wAeulunisUszidiu (Standard Error of Prediction, SEP) ¢ fithaumsiléviuneaesinedauny
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4 ad
gUnIULAZIdNS



aa
I5N13

¥
= =) fa o A

1. dfeguuiniugiamissnnsuinsenugiy waraudidonalsdednd dulides

n71 100 A188719 ﬁ?iﬂf@ﬁi’]ﬂ’]i@ﬂﬂﬁuumﬁﬁﬁlLﬂ%iaﬂ MPA FT-NIR Spectrophotometer fimug1inau
800 - 2500 unlutums AgudisouazufUAn1sivng auzinuns AMunaiay undendoinunsmans
INUYANLWALEU

2. Ansngnvsunaansielewanliu 6 wila lawn Daidzin Daidzein Glycitin Glycitein Genistin
Genistein wa g Total isoflavone #28 1A% 04 High Performance Liquid Chromatography (HPLC)

fa o

(Cherdshewasart et al., 2007) Aug3d8uasUJURN1IVINTT AU EINBAT ATUNILEY
URMINGFUNUATANARTINGUIAATLNILEU

3.1} spectra fiukuU (original spectra) fildiad1auuusiasannsadinanansaneds Partial Least
Square (PLS) a1nlusunsudnsagy The Unscrambler 983U3¥ Camo Oslo vasUszmeuasiag

4. in1sAaEenaun1slafiansanal Correlation Coefficient (R) g4 A1 Standard Error of
Calibration (SEC) #1 wazA Standard Error of Prediction (SEP) i
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3. Idanasuvesudnsiugiamass saud1uru 200 feens AnsgandulasinmueIndy
1170 1367 1754 1943 way 2471 urluwns Anueadumaiily peak fiilmudeitesiuans
Telavlanlaludniiusiumass (ami 1)
MNMsaisauMILazUuaInsINuEaugmaesdau 200 fegs i calibration
P85 PLS regression laensld spectra Sudu (original) wWUU Full cross validation fuAUsuMaNT
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9

vosanstolonanliu 6 viia el Daidzin Daidzein Glycitin Glycitein Genistin Genistein kag Total
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isoflavone Tsall

1. Daidzin ff1andunus (R) seninan1sinsieiluriaslusnisduainisinune windu 0.91
AIANURANAIANI95511IUNN5YIUNY Standard Error of Prediction (SEP) winfiu 9.75 ppm AR
HanataunsgIulunisvineveangu Standard Error of Calibration (SEC) winfiu 7.33 ppm fidaded
Aentes (F) = 8 Jade ArmnunainAdsy (Standard Deviation, SD) INNITIATILA UV TRANS
Wiy 23.89 ppm waraunsUseiiuusina Daidzin luwdndamdes Faus 17.92- 103.43 ppm
firwade 55.54 ppm A1 regression coefficient suaaLuﬁﬂﬁuﬁjﬁamﬁaﬂumiﬂimﬁuﬂ%mm Daidzin
RunUIAIUE1IAAUTITAY regression coefficient 71 1410 1520 1980 2000 2100 2242 2294 ua
2380 nm FIRIWNUIRNE1IAAUT 1410 1520 waz 2380 nm 1JuA1909 phenyl sroup F9819
Artestuanslelavanlou # 1980 nm (Hurwedlusiu 7 2000 waz 2100 nm Huaweauilsanisy
7i 2242 uag 2294 nm Hurvesnsnesiily

2. Daidzein Aa@uduius (R) = 0.90, SEP = 0.79 ppm, SEC = 0.45 ppm, F = 10 U348, SD =
1.89 ppm wavaunisUssiiuysuna Daidzein Tumdndamdes daus 2.77-9.75 ppm ileuade 5.33
ppm A1 regression coefficient suaamﬁmﬁuafﬁamﬁaa Tun1sUsziiiuysuna Daidzein FlntA817
AAUTITA regression coefficient # 1410 1520 1580 1900 1980 2000 2100 2242 2294 uag 2380
nm adumianueadudl 1410 1520 uag 2380 nm tHuAved phenyl group 71 1980 nm 1due
yaslUsAu 71 1580 1900 2000 waz 2100 nm Jufvesutleanidy 7 2242 uay 2294 nm Jurwes
nsnozily

3. Glycitin AM@n&uWUs (R) =0.92, SEP = 5.81 ppm, SEC = 3.52 ppm, F = 9 Jad8, SD =
15.27 ppm wazauni1sUsuiduu3una Glyctin luwdadamdes daus 18.36-75.56 ppm HA1ade
40.22 ppm A1 regression coefficient YaaAnwugiuvdes lunsusziduuTuna Glycitin duns
ALENIAAUTITIAN recression coefficient 71 1440 1520 1900 1940 2000 2100 2242 2276 way 2380
nm Fafumisniuendud 1520 way 2380 nm uA1wes phenyl group 71 1940 nm Hurweati
71 1440 1900 2000 2100 wa 2276 nm Jurwasuthandy 7 2242 nm Wuaveainsneiily

4. Glycitein Araundunus (R) =0.91, SEP = 0.25 ppm, SEC = 0.17 ppm, F = 9 Uad, SD =

1%
Y A Y 1

0.64 ppm wazaun1susefiuyusuna Glycitein Tuidawusiimass Aeus 1.03-3.62 ppm fiAlade

)



2.38 ppm 1 regression coefficient Yaaldnfusimaes Tun1suszifiuyTunm Glydtein funts
AMLEIAAUTITAN recression coefficient 71 1410 1440 1520 1580 1900 2000 2180 2276 waz 2380
nm FeuntanuenIrduil 1410 1520 waz 2380 nm +8ur1ue3 phenyl group 71 1440 1580 1900
2000 ag 2276 nm Wurweswtlsansy 7 2180 nm Wudvedlusiu

5. Genistin AMAUANNUS (R) =0.92, SEP = 12.90 ppm, SEC = 7.65 ppm, F = 10 U338, SD =
33.11 ppm waraun1sUsziiuuiunm Genistin ludadandes faus 17.64-139.57 ppm ilaade
65.27 ppm A1 regression coefficient maumﬁﬂﬁuﬁfﬁamﬁm TunsUsziduUsuna Genistin AL
ﬂﬁﬁmﬁﬁlﬂguﬁﬁﬁ’] regression coefﬁcient‘ﬁ' 1410 1510 1520 1900 2000 2080 2180 2276 2380 Lay
2461 nm FauanueInaudl 1410 1520 2080 way 2380 nm HuAved phenyl group 7 1900
2000 2276 wag 2461 nm uresutlanidy 7 1510 uag 2180 nm (Jurvedlusiu

6. Genistein AYAUANRUS (R) = 0.89, SEP = 0.33 ppm, SEC = 0.17 ppm, F = 10 #1338, SD =
0.76 ppm Wazaun1sUseliulInim Genistein 1mu§mﬁ’u§5’am§m Faust 2.20-4.96 ppm TA1ade
3.49 ppm A1 regression coefficient YadiwAnugA1ADs Tun1sUsEIiuyunn Genistein Funts
ALETIAAUTITAN regression coefficient 71 1410 1450 1520 1580 1900 2000 2080 2180 2252 uax
2461 nm FaunianueInaudl 1410 1520 waz 2080 nm +JuA1283 phenyl group 7 1450 1580
1900 2000 2252 wae 2461 nm urveautlanids 7 2180 nm Wurvedlusiiu

7. Total isoflavone Ana@nduWus (R) = 0.92, SEP = 27.86 ppm, SEC = 21.62 ppm, F = 8
U2y, SD = 72.35 ppm wazaun1susziiuUiunm Total isoflavone Tumﬁﬂﬁuﬁ:ﬁamﬁaﬂ Faus 58.87-
326.56 ppm fifLady 161.82 ppm A1 regression coefficient vasudndumaeos Tunsuseiiuuiunm
Total isoflavone #1wntAIME1IAALTATA regression coefficient i 970 1410 1520 1980 2100
2242 2294 uay 2380 nm FIUMIIAILEIALT 970 1410 1520 uaz 2380 nm JuAwes phenyl
group 71 2100 nm uArvesuileanse 7 1980 nm Huaweslusiu 7 2242 waz 2294 nm Huen
vpnsAezdly (Table 1 uag 2) uag (Figure 2)

PMNMIIANUFURNUSIINASYIIUIBAETSlelenalau Daidzin Daidzein Glycitin Glycitein

Genistin Genistein wag Total isoflavone TuludnWugamdesdie NR LazA173as1gily
viosUfuAns wuin Ardudszansaisdadule (RY) fiA1 0.90 0.82 0.86 0.84 0.86 0.80 uAz 0.85
AUETU (0T 3) NN1EEENNITIINTILILEIBE1N 200 Fregns Badiinandulszavdnnsinaula
wgetu mninismaaesieluarsiiuiegaiiferaslelsrailaufivannviatenindu wu Daidzin 75-
85 ppm Daidzein 8-10 ppm Glycitin 50-60 ppm Glycitein 1-2 ppm Genistin 75-150 ppm
Genistein 4.5-5 ppm Wag Total isoflavone 200-300 ppm
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wides lngtidieg1uudndmios s1uqu 10 dre819e lUawnudaoiades Near Infrared
Spectrophotometer kagyituny (predicted) Ausunaaslelanailau 6 wila laun Daidzin Daidzein
Glycitin Glycitein Genistin Genistein waz Total isoflavone ludndamdes Wisuilsutuaiiasizs
TusiesujuAnisiinnugnaesuintiosudlvy (Standard Error of Prediction ; SEP) Aladevesnis
vuefuAnedsvesidinsgiluesy fuAnisianuuanssiuniels (bias) Avaddnldlunisg
p32d0UTIIaNMT calibration fiadatuniinnugniosanunsnihluldenldfio A1 SEP uay bias A5l
Atforq feazuansitauns calibration fianamngauiaztiiaies NIR uldlunsiunsnudnumei
Fasmsmn Tureendulsyansnmsdnaule (RY) asiidwdnlng 1

NIAIUIAAT SEP uagA bias vasUsnaaslelanailau 6 vila laun Daidzin Daidzein
Glycitin Glycitein Genistin Genistein 1@ Total isoflavone IuLmﬁmﬁuﬁﬁa wdes Avaunelafua
Ansziluiesuufnishiunnsdiaiuuin Fafien SEP = 1.74 0.35 1.12 0.19 1.75 0.14 wae 4.13 ppm
AIUGIHU A1 bias = 0.67 -0.01 -0.08 -0.06 -1.10 -0.01 Lay 0.68 ppm AN A1 bias dAnduau
Lanadn aiivinnglddanniA s iluiesd §URng (5199 3-9) uagihadd ttest Tinaaey
ALEANAIvIaSeudisuA@Asre93sng 2 38 WU aunisduiunisussfiuvinaasielaan
121 6 ¥fla A Daidzin Daidzein Glycitin Glycitein Genistin Genistein wag Total isoflavone Tudn
wugiumvdes fuaiiasesiluosufoRnslafenuunnstumeaifodsiidod Ay fissiuaaunderu

7 95% saduIearursaunanniIsiulguseiuUsuuansialenanliu 6 vie awn Daidzin Daidzein

Glycitin Glycitein Genistin Genistein wag Total isoflavone Tuanwugaandesls
d3UnNanITNAaY

LONAID1984
Williams, P. and K. Norris. 2001. Near Infrared Technology in the Agricultural and Food

Industries. Inc.: St Paul, Minesota. 312 p.

15197 1 Partial Least Square calibration result for isoflavones values of 200 samples

soybean seed.

Isoflavones  Sample Math Wavelength F R SEC  SEP SD Bias N
methods region (nm)
Daidzin seed Original 800-2500 8 0.91 7.33 9.75  23.89 -0.0316 82



Daidzein seed Original 800-2500 10 0.90 0.45 0.79 1.89 -0.0186

Glycitin seed Original 800-2500 9 0.92 3.52 581 1527  -0.0760
Glycitein seed Original 800-2500 9 0.91 0.17 0.25 0.64 0.0019
Genistin seed Original 800-2500 10 0.92 765 1290 33.11 -0.0118
Genistein seed Original 800-2500 10 0.89 0.17 0.33 0.76 0.0010
Total seed Original 800-2500 8 092 2162 2786 7235 0.091

isoflavone

72

76

92

78

66

88

R: Multiple correlation coefficients

F: The number of factors used in the calibration equation

SEC: Standard error of calibration, SEP: Standard error of prediction
SD: Standard Deviation of actual value

Bias: The average of difference between actual value and NIR value, N: Number of samples

A1519% 2 The characteristics of samples used in model for isoflavones values of 200 samples

soybean seed.

Isoflavones Sample Min-Max Mean SD Unit
Daidzin seed 17.92-103.43 55.54 23.89 ppm
Daidzein seed 2.77-9.75 5.33 1.89 ppm
Glycitin seed 18.36-75.56 40.22 15.27 ppm
Glycitein seed 1.03-3.62 2.38 0.64 ppm
Genistin seed 17.64-139.57 65.27 33.11 ppm
Genistein seed 2.20-4.96 3.49 0.76 ppm
Total seed 58.87-326.56 161.82 72.35 ppm

isoflavone




a1s19f 3 Comparison of predicted and actual values when used NIR model to evaluate

Daidzin value in soybean seed.

Method to determine Daidzin d d?
Samples Reference Method NIR Prediction (x-y) (x-y)?
X Y

1 103.43 101.57 1.86 3.47

2 83.95 82.51 1.44 2.06

3 50.20 52.74 -2.54 6.45

4 34.82 33.03 1.78 3.18

5 88.53 87.93 0.60 0.37

6 49.31 47.94 1.37 1.87

7 26.86 28.70 -1.83 3.36

8 62.86 60.24 2.62 6.89

9 102.10 102.35 -0.25 0.06

10 71.52 69.87 1.65 2.73
Total 673.59 666.88 6.71 30.43
Average 67.36 66.69 0.67 3.04

15199 4 Comparison of predicted and actual values when used NIR model to evaluate

Daidzein value in soybean seed.

Method to determine Daidzein d d?
Samples Reference Method NIR Prediction (x-y) (x-y)?
X Y

1 6.25 6.14 0.11 0.01

2 2.79 2.43 0.36 0.13

3 4.14 4.73 -0.60 0.36

4 8.31 8.00 0.31 0.10

5 9.75 9.45 0.30 0.09

6 7.54 7.86 -0.32 0.10

7 6.90 6.42 0.48 0.23

8 4.30 4.58 -0.28 0.08

9 4.30 4.59 -0.29 0.08
10 6.36 6.60 -0.24 0.06
Total 60.65 60.80 -0.14 1.24

Average 6.07 6.08 -0.01 0.12




a1319f 5 Comparison of predicted and actual values when used NIR model to evaluate

Glycitin value in soybean seed.

Method to determine Glycitin d d?
Samples Reference Method NIR Prediction (x-y) (x-y)?
X Y

1 62.05 62.82 -0.77 0.59

2 75.56 76.40 -0.84 0.70

3 43.28 44.91 -1.63 2.66

4 46.00 45.06 0.95 0.90

5 18.36 18.23 0.14 0.02

6 32.16 32.55 -0.39 0.15

7 43.30 42.09 1.22 1.48

8 39.06 38.46 0.60 0.36

9 39.06 40.76 -1.70 2.88

10 71.52 69.87 1.65 2.73
Total 470.37 471.14 -0.77 12.46
Average 47.04 47.11 -0.08 1.25

a13197 6 Comparison of predicted and actual values when used NIR model to evaluate

Glycitein value in soybean seed.

Method to determine Glycitein d d?
Samples Reference Method NIR Prediction (x-y) (x-y)?
X Y

1 1.03 1.20 -0.17 0.03

2 1.85 1.53 0.32 0.10

3 2.93 2.82 0.11 0.01

4 2.02 2.22 -0.19 0.04

5 2.98 2.84 0.14 0.02

6 1.50 1.65 -0.15 0.02

7 2.32 2.41 -0.08 0.01

8 2.45 2.63 -0.18 0.03

9 1.68 1.75 -0.07 0.01

10 2.62 291 -0.29 0.08
Total 21.39 21.96 -0.57 0.35
Average 2.14 2.20 -0.06 0.03

a1s19dl 7 Comparison of predicted and actual values when used NIR model to evaluate

Genistin value in soybean seed.



Method to determine Genistin d d?

Samples Reference Method NIR Prediction (x-y) (x-y)?
X Y

1 42.84 43.90 -1.06 1.13

2 58.70 60.65 -1.95 3.80

3 51.13 52.68 -1.55 2.39

4 88.60 87.68 0.92 0.85

5 28.15 27.05 1.10 1.21

6 95.80 97.61 -1.81 3.27

7 53.03 55.27 -2.24 5.01

8 115.28 118.49 -3.21 10.30

9 46.82 48.39 -1.57 2.45

10 28.86 28.47 0.38 0.15
Total 609.21 620.19 -10.98 30.56
Average 60.92 62.02 -1.10 3.06

15197 8 Comparison of predicted and actual values when used NIR model to evaluate

Genistein value in soybean seed.

Method to determine Genistein d d?
Samples Reference Method NIR Prediction (x-y) (x-y)?
X Y

1 3.83 3.66 0.17 0.03

2 4a.47 4.54 -0.07 0.01

3 4.86 4.99 -0.13 0.02

a4 3.28 3.40 -0.13 0.02

5 3.60 3.51 0.08 0.01

6 2.20 2.34 -0.14 0.02

7 3.30 3.05 0.25 0.06

8 4.40 4.50 -0.10 0.01

9 4.40 4.31 0.09 0.01

10 3.49 3.66 -0.17 0.03
Total 37.83 37.97 -0.14 0.21
Average 3.78 3.80 -0.01 0.02

Table 9 Comparison of predicted and actual values when used NIR model to evaluate Total

isoflavone value in soybean seed.



Method to determine Total isoflavone d d?

Samples Reference Method NIR Prediction (x-y) (x-y)?
X Y

1 96.17 93.76 2.41 5.83

2 152.01 148.97 3.04 9.26

3 303.16 299.21 3.94 15.55

4 75.46 73.56 1.90 3.61

5 280.27 288.36 -8.09 65.46

6 74.15 70.61 3.54 12.55

7 214.26 209.74 4.52 20.44

8 143.60 146.36 -2.76 7.59

9 134.90 131.97 2.93 8.59

10 152.01 156.64 -4.63 21.43
Total 1625.97 1619.15 6.82 170.31
Average 162.60 161.92 0.68 17.03
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AW 1 The original NIR spectra of soybean seed of 800-2500 nm.
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AW 2 Regression coefficient plots to evaluate Daidzin (a), Daidzein (b), Glycitin (c),

Glycitein (d), Genistin (e), Genistein (f), and Total isoflavone (g) in soybean grains.
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