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Table 1 Models of NIR spectrometry to determine wheat protein

SDR RMSEP Rp? RMSEC RS PCs Model Preprocessing
1.68 1.26 0.727 0.90 0.792 8 PCR SG+SNV
2.02 0.98 0.768 0.78 0.851 8 MA+D1+SNV
1.59 1.38 0.719 0.93 0.786 8 SG+D2+SNV
2.10 0.97 0.774 0.73 0.861 6 MA+D1+MSC
1.62 1.10 0.758 0.78 0.845 6 PLSR SG

191 1.01 0.774 0.79 0.840 5 SG+D1
2.38 0.87 0.833 0.63 0.897 8 MA+D1+SNV
2.44 0.84 0.839 0.60 0.908 8 D1+SNV
2.13 0.92 0.804 0.59 0.911 9 NOR+BL+D1
2.54 0.83 0.840 0.49 0.937 8 SG+SNV+D1
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Table 2 Models of NIR spectrometry to determine of the wheat moisture

RMSEP R, RMSEC R Factor Model Preprocessing
0.99 0.960 1.02 0.984 2 PLSR MA+D2+SNV
112 0.960 114 0.981 3 MFE+D1+SNV
1.54 0.954 143 0.977 2 MA+D2
128 0.955 12 0972 2 PCR MA+D1+SNV
133 0.940 124 0.981 3 MA+D2+SNV
133 0.952 1.26 0979 2 ME+D2+MSC

[3] Bahraei, S. (2003). Bread wheat quality
evaluation based on the high molecular
weight glutenin subunits. Iranian Journal of
Crop Science. 5(3): 204-215.

[4] Bagherpour, H., S. Minaei and M.
Abdollahian ~ Noghabi.  (2014).  Non-
destructive determination of sugar content in
root beet by near infrared spectroscopy
(NIRS). Journal of Food Science and
Technology, 6(1): 13-22.

[5] Jha, S. N. and T. Matsuoka.( 2000). Non-
destructive techniques for quality evaluation
of intact fruits and vegetables. Food Science
and Technology Research. 6(4): 248-251.

[6] Cen, H. and Y. He. (2007). Theory and
application of near infrared reflectance
spectroscopy in determination of food
quality. Trends in Food Science and
Technology. 18(2): 72-83.

[7] Mao, X., Sun, L., Hui, G., and Xu, L. 2014.
Modeling research on wheat protein content
measurement using near-infrared reflectance
spectroscopy and optimized radial basis
function neural network. Journal of food and
drug analysis, 22(2): 230-235.

[8] Chen, H., Sun, Y., Wortmann, A., Gu, H.,
and Zenobi, R. (2007). Differentiation of
maturity and quality of fruit using
noninvasive extractive electrospray
ionization quadrupole time-of-flight mass
spectrometry. 79(4): 1447-1455.

[9] Mutlu, A.C., Boyaci, I.H., Genis, H.E.,
Ozturk, R., Basaran-Akgul, N., Sanal, T. and
Evlice, A.K. (2011). Prediction of wheat
quality parameters using near-infrared
spectroscopy and artificial neural networks.
European food research and technology.
233(2): 267-274.

[10] Hong, J.-H., K. lkeda, I. Kreft and K.
Yasumoto. (1996). Near-infrared diffuse
reflectance spectroscopic analysis of the
amounts of moisture, protein, starch,

52

S8 e -4
LS elsn paeiS Sl i kb i) A
Jelosd S Iyl ol w8, IS 51 Jre ok gl 5
Y. I P TP
Fresp b 5l S sl Ol fJS S5 Olges
Slr U 5 st 990-1650 oosims 5o o3
o lzel 3 gad ealinal p kS glakils po h 5 el
Sl oS5 Al o et dix U5 S5 sladibe
U5 PLSR Jute 8 5l 0L Lacibs Jols s i cilise
st S Ll o K 3
o AVL hls iy e Jie SGHSNVADL 55
nraS 5 (2054) SDR 5 (0/84) 05 S5 i Ole
5 nSsy Aspme i 5 (0/835) RMSEP iui,
S s Sl 2B ag o b 0l il ol
P b oSy i b s Bl e s ey sl e
Sl embe oo 5 AS 2D 4 Ol (bS5,
ekl s e 3003 3 s ae 50 3 Shes 15
Jos Gise 35 S Wls Cosb) Ol et ¢l NIR
Lo O S gladids bzl LS gl S 4 S
okt (gl ladids dabils ot S5 5 (e 0k
W 05 S5 s b L gk sl 3 amls

s aszs (0/96)

ple =5

[1] Anonymous. (2018). Food and
Agricultural Organization of United Nation.
Available in:  www.fao.org. (Accessed
January, 2018).

[2] Rastgar, M.A. 2015. General Agriculture.
Tehran, Berahmand, p. 440.


http://dx.doi.org/10.52547/fsct.17.99.45
https://fsct.modares.ac.ir/article-7-32080-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 |

[ DOI: 10.52547/fsct.17.99.45]

1399 C;-.i.@.:i:)‘ 417 0,93 498 e)w

DOI 10.29252/fsct.17.02.04

e b 5 psle

by means of NIR spectroscopy: A review”.
Postharvest Biology and Technology, 46(2):
99-118.

[16] Kovalenko, I. V., Rippke, G. R., and
Hurburgh, C. R. (2006). Determination of
amino acid composition of soybeans
(Glycine max) by near-infrared
spectroscopy. Journal of Agricultural and
Food Chemistry. 54(10): 3485-3491.

[17] Liu, Y., Sun, X., Zhou, J., Zhang, H., and
Yang, C. (2010). Linear and nonlinear
multivariate regressions for determination
sugar content of intact Gannan navel orange
by Vis—NIR diffuse reflectance spectroscopy.
Mathematical and Computer
Modeling. 51(11-12): 1438-1443

[18] Long, D.S., Engel, R.E. and Siemens,
M.C. (2008). Measuring grain protein
concentration with in-line near infrared
reflectance spectroscopy. Agronomy
Journal, 100(2), 247-252.

[19] Caporaso, N., Whitworth, M. B., and Fisk,
I. D. 2018. Protein content prediction in
single wheat kernels using hyperspectral
imaging. Food chemistry. 240(1): 32-42.

53

amylose, and tannin in buckwheat flours.
Journal of nutritional  science and
vitaminology. 42(4): 359-366.

[11] Kays, S. E., F. E., Barton and W. R,
Windham. (2000). Predicting protein content
by near infrared reflectance spectroscopy in
diverse cereal food products. Journal of Near
Infrared Spectroscopy. 8(1): 35-43.

[12] Delwiche, S. (1995). Main content area
Single wheat kernel analysis by near-infrared
transmittance:  protein  content.  Cereal
chemistry. 72(1): 11-16.

[13] Osborne, B. G. and T. Fearn. (1983).
Collaborative evaluation of near infrared
reflectance analysis for thedetermination of
protein, moisture and hardness in wheat.
Journal of the Science of Food and
Agriculture. 34(9): 1011-1017.

[14] Totschnig, G., Winter, F., Pustogov, V.,
Faist, J., and Muller, A. (2002). Mid-infrared
external-cavity guantum-cascade
laser. Optics letters, 27(20), 1788-1790

[15] Nicolai, B. M., Beullens, K., Bobelyn, E.,
Peirs, A., Saeys, W., Theron, K. I., and
Lammertyn, J. (2007). “Nondestructive
measurement of fruit and vegetable quality


http://dx.doi.org/10.52547/fsct.17.99.45
https://fsct.modares.ac.ir/article-7-32080-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 |

[ DOI: 10.52547/fsct.17.99.45]

JEST No. 99, Vol. 17, May 2020 ABSTRACT

Feasibility of Using Near Infrared Spectroscopy and PLSR Model
for Prediction of Wheat Grains Qualities and Mapping Quality
Yield Map

Foroozani, B. }, Bagherpour, H. **, Zaboli, Kh.

1. MSc, graduated student, Department of Biosystems Engineering, Bu-Ali Sina University, Hamedan, Iran

2. Assistant Professor, Department of Biosystems Engineering, Bu-Ali Sina University, Hamedan, Iran
3. Assistant Professor, Department of Animal Science, Bu-Ali Sina University, Hamedan, Iran

(Received: 2019/04/17 Accepted:2020/02/15)

Protein as an important ingredient in wheat plays main role in the production of wheat’s products.
Because of the production of various products from wheat, fast and online measuring of wheat grain
quality is very important to control of flour production process and choosing an appropriate variety.
Also in precision farming, combination of quantity and quality maps lets farmers to evaluate and
control the plant production, well. Therefore, the purpose of this study was to evaluate the use of
infrared spectroscopy in reflectance mode to predict protein and moisture content of wheat grain. In
this study about 108 samples were collected from three varieties namely Mihan, Gazkojhen and
Pishgam in the region near Hamedan province in Iran. Grain proteins content were measured with a
DA7200 near infrared spectroscopy apparatus. This spectroscopy collects reflectance over a
wavelength range of 650-1650 nm in 5 nm increments. Results show that the best models were
obtained using the PLSR method and its preprocessing SG+SNV+D1 and MA+D2+SNV for protein
and moisture content, respectively. The correlation coefficient (R?), root mean square error of
prediction (RMSEP) and Standard Deviation Ratio (SDR) were obtained 0.84, 0.835 and 2.54 for
protein content, whereas 0.96, 0.994 and 5.34 for moisture content, respectively. Results showed that
there are no significant differences among proteins of three varieties. But the sampling places have a
significant effect on the protein content at the significant level of 5%. These results indicated that the
infrared spectroscopy method is an efficient method and has a strong potential for rapid detection of
protein and moisture content of wheat grains
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