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Evaluation of Vitamin B; in Soybean using Near Infrared Spectroscopy
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Abstract

The establishing for nutritional value evaluation method is an importance feature which is a rapid and
non-destructive techniques including the utilization in the next process. Near infrared spectroscopy (NIRS) is a
possible tool to reduce cost for a long term, fast and reliable analytical monitoring method for determination
of vitamin B, in soybean. A total of 190 soybean samples were loaded into the standard cup and measured
the spectra by NIRSystems 6500 with reflectance mode in the wavelength region from 400 to 2500 nm. After
that, vitamin B; was determined by high performance liquid chromatography (HPLC). Then, partial least
squares regression (PLSR) was used to develop the calibration equation. The result showed that the content
of vitamin B; was in the range of 0.02-1.23 mg/100g DW. The calibration equation of vitamin B; in soybean
presented the correlation coefficient (R) of 0.92, the standard error of calibration (SEC) was 0.14 mg/100g DW,
the standard error of prediction (SEP) was 0.15 mg/100g DW and the average difference between actual value
and NIR predicted value was -0.001 mg/100g DW. Therefore, NIRS could be used to predict vitamin B;
detection in soybean.
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Table 1 The statistical data of vitamin B, in soybean samples

ltems Vitamin B,
Min-Max 0.02-1.23
Mean 0.55
SD 0.35
Unit mg /100g DW

Table 2 Results of PLSR calibration for vitamin B; content in soybean

Wavelength SEC SEP Bias
Compositions R
(nm) (mg /100g DW) (mg /100g DW) (mg /100g DW)
Vitamin B, 400-2500 7 0.92 0.14 0.15 -0.001

F: The number of factors used in the calibration equation, R: Coefficient of correlation, SEC: Standard error of calibration,
SEP: Standard error of prediction; Bias: averages of difference between actual and predicted values
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Figure 1 The original NIR spectra of soybean Figure 2 Molecular structure of vitamin B, (Source:
samples in wavelength region from 400 https://fineartamerica.com/featured/molecular-
to 2500 nm structure-of-vitamin-b1-greg-williamsscience-

photo-library.html?product=poster)
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Figure 3 Regression coefficient plots of PLSR Figure 4 The relationship between actual values of
result of vitamin B, content in soybean. vitamin B; and NIRS predicted values in

soybean.

GEIL
wadaadnlnsalnd8unsusagdlng  (NRS)  awnsoldUssfiuddinadeniud 1 ludndesluds
0.02-123 mg/100g DW luszaziandu lnsanuemeduildlumeda NIRS ensussdiuvimnadeiud 1 lud
witesaglugae 400 - 2500 unluins lagdsn1siauuuagyieundu (reflectance) uagld original spectrum

GUELELRNGR

uqw LAua Avsz gn3nd ueraipssa viwan. 2561 msussduvinanseluiludivdedagliineda  Near Infrared
Spectroscopy. %1 70-84. lu: sienuKariTeFonfiulsysnd 2561, ﬂaﬁf{TsJmeﬁ@uuﬁwmmwé’qﬂmﬁmﬁmuﬁmmigﬂ
NAANANYAT NTUIYINTNYAS.

ugum YALIE sz gndnY wazassal viawn. 2563 msUssiutinaasnanuedludadedegliinada Near Infrared
Spectroscopy. 1t 490-498. Tu: enunasATodendulsyal 2563, ﬂaﬁﬁaLm:ﬁwuﬁwmmswﬁﬂﬂmﬁuLﬁ'mLLasLLUsgﬂ
NAMKNALNEANT NTUIVINTTNYAT.

B Shwuwni uag Ayad Saunvuwi. 2556. nanlavuamans. nganne: lowdeualas. 512 wih.

aydanl Faudy ugww vAvIa waraTIN VW, 2561, MsUssliuUTInunseeriTuiisuduuisumeluduvdeslasldinaia Near
Infrared Spectroscopy. Wt 117-135. Ju: enunaudfedeasiuuszdnd 2561, nedidouasiaminennimdnisifuie
wazUSFURAANALNYAS NFUTVINTINYAT.

$2031 AainenAa. 2550. fuglaruinis. nswne: Teifeualng. 200 v,

Osborne, B.G., T. Fearn and P.H. Hondle. 1993. Practical NIR spectroscopy with applications in food and beverage analysis.
Longman Singapore Publisher (Pte) Ltd, Singapore. 227 pp.

Tetsuo, S., K. Equch, T. Hatano and Y. Nishiba. 2008. Use of near-infrared reflectance spectroscopy for the estimation of the
isoflavone contents of soybean seeds, Plant Production Science 11(4) 481-486.

Williams, P. and K. Norris. 2001. Near Infrared Technology in the Agricultural and Food Industries. Inc.: St Paul, Minesota. 312 p

Zhu, Z., S. Chen, X. Wu, C. Xing and J. Yuan. 2018. Determination of soybean routine quality parameters using near-infrared
spectroscopy. Food Science & Nutrition 6:1109-1118.



