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Use of Near Infrared Reflectance Spectroscopy for
Determination of Grain Components in Barley

Byung Joo Kim*, Eui Ho Park™ and Hyung Soo Suh*

ABSTRACT : Near Infrared Reflectance Spectroscopy (NIRS) has been used as a tool for the
rapid, accurate and nondestructive assay of small grain and forage quality analysis. The objec-

tive of this study was to establish the rapid, easy and accurate analysis method for major

components of covered barley using NIRS system. NIRS used in this study was filter type in-

strument, Neotec 102. To obtain a useful calibration equation, standard regression between the

data was analyzed by chemical analysis and by NIRS method. Standard errors of prediction

(SEP) and simple correlations for unknown samples were calculated using obtained equation.
SEPs for starch, g-glucan, protein and ash contents were 2.75%, 0.64%, 0.26% and 0.19%, re-
spectively. The simple correlations for starch, g-glucan, protein and ash contents were 0.932,
0.588, 0.984 and 0.867, respectively. It was concluded that the NIRS method would be applicable
for the rapid determination of starch, protein and ash contents in barley grains,

Key words : Covered barley, Grain components, NIRS.
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Table 1. Starch, A-glucan, protein and ash
contents of 27 varieties used to ob-
tain calibration equation

Accession Starch g-glucan Protein Ash
No. (%) (%) (%) (%)

1 50.81 4.73 10.53 2.44
2 50.89 5.01 10.41 2.14
3 55.09 4.80 11.29 1.96
4 52.62 4.18 12.64 2.28
5 55.09 4.58 12.62 2.89
6 47.18 5.41 10.76 2.64
7 51.19 470 10.61 2.14
8 52.12 4.64 12.16 2.27
9 52.12 3.58 9.91 2.75
10 50.84 5.60 11.19 3.15
11 48.66 5.10 12.80 2.31
12 52.12 5.21 10.41 2.29
13 53.11 4.46 11.83 2.46
14 47.67 4.45 11.96 2.66
15 47.72 4.08 11.57 2.75
16 49.05 5.71 12.14 2.12
17 53.60 4.87 10.23 2.01
18 50.14 4.41 11.30 2.63
19 54.10 4.16 10.89 2.08
20 50.64 4.45 11.58 2.52
21 53.60 4.65 10.14 1.88
22 51.63 3.33 10.76 2.45
23 54.10 3.62 10.86 1.86
24 52.64 4.24 10.97 2.78
25 52.12 5.87 11.24 1.87
26 50.47 5.62 12.04 1.99
27 51.57 6.51 10.91 3.02
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Table 2. Starch, B-glucan, protein and ash
contents of 7 varieties used to test
applicableness of selected equation

Accession Starch B-glucan Protein Ash

No., (%) (%) (%) (%)

1 52.12 4.57 12.55 1.99

2 34.42 5.42 13.68 3.10

3 49.15 4.24 11.01 2.60

4 52.62 4.40 11.77 2.55

5 44.70 5.31 11.23 2,39

6 53.11 3.16 9.57 2.06

7 57.56 5.21 9.95 2.10
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Fig. 1. Relationship between predicted starch
contents by NIR data at 2272, 2078,
2053 and 2055nm and analyzed starch
contents of 7 covered barley varieties.
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Table 3. The standard regression analysis for starch contents using NIRS in covered barley

Calibration related

Application related

Wavelength(nm) R? SEC SDD SEP

2272 0.606 1.75 7.63 7.59

2272 /2078 0.738 1.52 6.02 4.84

2272 /2078 /2053 0.781 1.44 6.59 5.44

2272 /2078 /2053 / 2055 0.814 1.37 5.90 2.75
R? : Coefficient of multiple determination SEC : Standard error of calibration

SDD : Standard deviation of difference

SEP : Standard error of prediction
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Table 4. The standard regression analysis for #-glucan contents using NIRS in covered barley

Calibration related Application related
Wavelength(nm) R? SEC SDD SEP
2276 0.471 0.672 0.740 0.733
2276 /2086 0.665 0.581 0.656 0.643
2276 /2086 /2277 0.758 0.518 0.690 0.658
2276 /2086 /2277 / 2268 0.796 0.492 0.759 0.651
R? : Coefficient of multiple determination SEC : Standard error of calibration

SDD : Standard deviation of difference
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Fig. 2. Relationship between predicted g
-glucan contents by NIIR data at 2276
and 2086nm and analyzed B-glucan co-
ntents of 7 varieties,
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Table 5. The standard regression analysis for protein contents using NIRS in covered barley

Calibration related

Application related

Wavelength(nm) R? SEC SDD SEP
1932 0.881 0.388 0.380 0.364
1932 /2242 0.927 0.315 0.425 0.356
1932 /2242 /2110 0.943 0.285 0.330 0.257
1932 /2242 /2110 /2105 0.962 0.240 0.492 0.484

R? : Coefficient of multiple determination
SDD : Standard deviation of difference

SEC : Standard error of calibration
SEP : Standard error of prediction
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Fig. 3. Relationship between predicted pro-
tein contents by NIR data at 1932,
2242, and 2110nm and analyzed protein
contents of 7 varieties,
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Table 6. The standard regression analysis for ash contents using NIRS in covered barley

Calibration related

Application related

Wavelength(nm) R? SEC SDD SEP
2160 0.642 0.287 0.320 0.198
2160 /1943 0.775 0.241 0.414 0.202
2160 /1943 /1941 0.857 0.201 0.445 0.194
2160 /1943 /1941 /1936 0.901 0.173 0.433 0.205

R? : Coefficient of multiple determination
SDD : Standard deviation of difference

SEC : Standard error of calibration
SEP : Standard error of prediction
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