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#5957 lvianededsuazrindedo-lnevinnisduidendiedamdndundos unnaiunasuiile
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Abstract

Soybean is one of the most important plant proteins sources consumed by humans
and animals. It has also been claimed that health benefits can be derived from the antioxidant
activities of soybean as alternative source of bioactive compounds, like phenolic compounds
and phytic acid. Classical methods such as UV spectroscopy, used to determine phenolic
compounds and phytic acid in soybean show disadvantages of expensive instrumentation, the
need of specially trained personnel or long analysis time. Near Infrared Spectroscopic is an
alternative method for the analysis of phenolic compounds and phytic acid in soybean grain
because there is no need of sample preparation rapid non-destruction and reliable techniques.
Soybean samples were randomized and measured the spectrum by NIRSystems 6500 in
wavelength region from 400 nm to 2500 nm. Phenolic compounds and phytic acid in sample
were determined by UV spectroscopy method and carried out from October 2018 to
September 2020 at Postharvest and Processing Research and Development Division, Bangkok.
The average contents of phenolic compounds and phytic acid in soybean grains were 7.94 mg
GAE/¢ DW and 3.24 ¢/100g DW, respectively. Partial least squares regression (PLSR) was used to
develop the calibration equation for prediction. The correlation coefficient (R) of phenolic
compounds and phytic acid in soybean grains were 0.86 and 0.77, respectively. The standard
error of calibration (SEC) of phenolic compounds and phytic acid in soybean grain were 7.29 mg
GAE/g DW and 9.41 ¢/100g DW, respectively. The standard error of prediction (SEP) of phenolic
compounds and phytic acid in soybean grain were 11.32 mg GAE/¢ DW and 14.03 ¢/100g DW,
respectively. The results exhibited that the calibration equations from research had good values
of R which were representing a good correlation between reference values and NIRS predicted
values. Hence, these results suggested that NIRS technique could be practical used for
assessment of phenolic compounds (0.53-15.14 mg GAE/g DW) and phytic acid (0.41-6.84
¢/100¢) in soybean grains.
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Thilaundluniseeuiudensedu sibldansnsamuaunisuadivesnduiile Winensdn Te1nisiile
wivaneilmnidadimmiu @wug, 2555) nsalwiindawihlinisgaduvessinmanlusnenieanas lnense
Ifinszsudussudndundenldazansin deswnmeviamanazyiliiinnigladinans aunilulain
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nelafina9eg199u Wy Undsee Jedeudsvewazninilandteaziduay (D581, 2556) wiinnsalnin
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TUsunsuusudgaiugfienaiidedrinizesdruiudedisiivginnlivsediu Zhang et al (2008) Usuiiiy
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ansusznauiiuednls lnedlan 12 Wi 0.849 uadslidssauniudisalunisuseiiudsunaalueen
(r? < 0.4) WeNININUINEANTUsENEUTLEANALITeIRULALIINS1899431 Ranjana and Mishra (2015)
Twadia FT-NIRS Tumsussifiudimanselanluwdedander nuindlevhnsusulgeaunisegds 1
derivative 92U vector normalisation W& agviilian 12 iy 0.97 laetsiifeadestuiinvesngs
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4. Apsizndsunuansusnauiluedn 157149Ae Folin-Ciocalteu’s reagent ARLUAININITUD
Han et al. (2017) thiegedimdesunaziBeniiiiuasunsiseusuin 0.5 fadwns win 200 Tadndu
1afnluaITaZaNsLIsIUeaANTNTY 80% USuI 4 Nadans wenaisazarameagglaiiuazily
LLGﬂuLﬂ%aaé’Nmmﬁqﬂ (sonicator bath, 40 kHz, 120W) w1y 1 F2lue wdrvansazaneludumisd
AE150U 10,000g U 20 UNT Tigaungdl 4 ssmwailea gaduveamadla (supematant) ilsan
nstuwieaun 500 lulasins uildlunasavaassawin 10 faddns Wiuans Folin-Ciocalteu U3unas
2.5 fiadAns wehans aensliug 10 uniiiteseliansyuiasen uansazanslufounsveiun 7.5%
Usuneu 2 fadans Wutindu 5 Jadans wearsazarelidntu diluivBludiiouy 1 $lus uda
thluinmnsganduuasit 760 uiluwns lagldansazasnsaunadniduasnesgulunmsdunaniy
Wudu wazdpsnzsusuiansalifin daulasniuisues Haung et al. (1983) waz Reichwald et al.
(2008) Inedsaagsdundaunasiden 100 fadndy Wvaisazatensalensonasdnarududu 0.2N
Ui 2 faddns weransavanesegslidrfundniluguludiienuau 30 wiit arnduthiedisly
Humisaiteliutinnazneu finnuida 5,000 seudewdt Wuan 20 Uit o gumgdl 4 ssaiwadoa
thasdaula (supernatant) 3nseskunsEatsnsosiinlusautuIngngy 0.45 luaseu antugn
asaranfiegie viemsnspuiieidudusneg Ui 1 addns wasifuasazanewme’n (ferric
solution) Usinas 2 fadans Javrnnaendildsedisliuiy tazdluduludiienuu 30 il szuing
MsRuTae 5 wiiusnaedesmmadeudinasaindilinain ndinduganisdusiogns Wiluurlugs
thudeunu 15 nit wagseialiigaumgiviosunu 20 widl anthuhasararesegisudumisdnasi
AuIE? 3,000 UL LU 30 Wit o gvind 4 esmueaiTua ntugeansdanladiegiald
Tunasanaassluni USunu 1 1addns wazi@naisazaiy 2,2 -Bipyridine Usinad 1.5 Jadans wwenansiu
dhfusaziiluadnmsganduuasiieiedosadalasala anwemiadu 519 uilues Tngldindudy
Blank 14 sodium phytate fiszsuasdaduming 4 Wuasumsgiu

5. 11 spectra AULUU (original spectra) ﬁlﬁw‘%aawﬁ’lmiLL‘UmmasﬁagaLﬁaammamwumﬂ
adesing 9 noise 3o errors MNMsTATiUTINglL spectrum TWaFauuudiaems adamanide
75 Partial Least Square Regression (PLSR) mﬂIUiLLﬂiuﬁﬁﬁfﬂgU The Unscrambler® version 9.7
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fhegnadmdssiieglugumdn (grain) Miunldlunsyhannisifievssiiuimaasseneuil
weldn waznsaliAn sedivsinaluseduding o Tnenui Tuwdeduvdesasiiviunaansusenoufiuedn
Tug9 0.53-15.14 mg GAE/g DW waznsalin aglutig 0.41-6.84 ¢/100g (Table 1) 31nn157AAINTT
gadunasvesansUsznouiluedn uaznsalwin Tug1u NIR (400-2500 ulwmng) Tneldiadea NIR
spectrometer WUl Widn damdesaansngadunasgaiinuenadu 1415 1454 1512 1894 uay 1986
nm GﬁaLi“ijhmi@Jﬂ%’ULLawaqimLaqamsﬂizﬂauﬂuaﬁﬂ wagnsabu@n (Williams and Norris, 2001)
(Figure 1)

Table 1 The characteristics of samples used in model construction for phenolic compounds

and phytic acid contents in soybean grain.

ltems Phenolic Compounds Phytic acid
Min-Max 0.53-15.14 0.41-7.58
Mean 7.94 3.24
SD 6.25 4.28
Number 125 85
Unit mg GAE/g DW g/100g DW
1.6
1.4
1.2
m 1
= ~
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0
O =f 00 W o = 00 N W O = 00 o oW 0O o W o = 00 od W
S¥TRFRSoRaasddAaeH EITRBBEIRI
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L= e
= —
m.)

Wavelength (n



Figure 1 The original NIR spectra of soybean grain samples in wavelength region 400 — 2500 nm.

m3adsaunsiieUssfivUinnaasusenauiiuedn waznsnludnludmdasdaewmaia NIRS

ginmsineda NIRS unldifieadeaunissneds PLSR wuu Full cross validation Taeldwdn
avviounasfinuendL 400-2500 uiluwas Tnefinnsanatneuduiussenininnmsiinsziiune
asUszneuiiuedn  waznsnlwAnluwdedundesieidmaniluesUfjiinig  uazAnsganduLa
(400-2500 uilung) Amseddfiuansianugndeasiudvesaunsing 9 Ransananmduszans
anduiug (R) gdlndifes 1 Gu nnsadsaumaiievssifiuufinaasusenouftuedn 1enueniedu
29 400-2500 Wilwes fia R Wiy 0.86 Araumaiawedsulun1siesizi (SEC) winfu 7.29 mg
GAE/g DW mpnupaawedenlunisusadiu (SEP) Wiy 11.32 mg GAE/g DW wazildadeiiedes (F)
S 7 Yady dunsadsaunsiieUssiutimnansaliinluwdadindes Ingldanuenadugag
400-2500 Wluiums A1 R SEC SEP wag F winnu 0.77 9.41 14.03 uag 8 ¢/100g DW auaau (Table
2)

Table 2 Results of PLSR calibration for contents of phenolic compounds and phytic acid

contents in soybean grains

Wavelength
Quialities R SEC SEP Bias F
(nm)
Phenolic Compounds 400-2500 0.86 7.29 11.32 0035 7
Phytic acid 400-2500 0.77 9.41 14.03 0.11 8

R: Coefficient of correlation, SEC: Standard error of calibration, SEP: Standard error of prediction; Bias: The average difference

between actual value and NIRS value, F: The number of factors used in the calibration equation

aagnsadlunsldaunisuseiiiy

Sofinnsananedulszansavduiug R) aazuandiifiufannuduiudvestoya 2 yaiifide
fu wudraunsildlimdud s ansanduiudgs uazlirauaainndousnsgulunga calibration
uangy validation ¢ Sauandliifiufennuduiusinszmnineddnsds waganivinnele fauianan
(Standard error of prediction; SEP) $n31A1n1534A51294 (SD) (Fieure 2) Vilwanunsariaunissiuamy
2 aumsllflumsussifiuuinaasssneuiiuedn uaznsalidnluwdndundosls nud aunis
UsziuUiinaansuszneuiiuednlumdniuvdosannsaldnsnaeuietaudaduniedlsagndes uas
aunsUsziiuUTInansalAnlundndundeainzandmiunsdadon nieUszanauuuan 4
(screening and approximate work) (Williams and Norris, 2001) waiagndbsAniusudusdeafingiuiy
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Figure 2 The relationship between phenolic compounds (A) and phytate (B) contents and each

predicted content in soybean grain.
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