[#fksE(Korean J. Crop Sci.) 39(5) : 489~494(1994)]

EFRINFHAHTED Micro-Kjeldahl 3% 2| ZFEER| @Eo]
EHEEE S L

SR - RGEE - TR

Comparisons between Micro-Kjeldahl and Near Infrared
Reflectance Spectroscopy for Protein Content Analysis
of Malting Barley Grain

Byung Joo Kim - Duck Yong Suh and Hyung Soo Suh*

ABSTRACT : Near Infrared Reflectance Spectroscopy(NIRS) has been used as a tool for the
rapid, accurate, protein assay of malting barley. NIRS used in this study was filter type
instruments, Neotec 102. The objective of this study was to obtain the best calibration equation,
for the rapid, ease and accurate protein content analysis of malting barley using NIRS system,

The optimum wavelength for protein content analysis used NIRS were 2095nm, 2095 /1941nm,
2095 /1941 /2282nm, 2905 /1941 /2282 /2086nm, respectively. Mean protein content with this cali-
bration equation in NIRS analysis was 10.59%, while 10.60% in Micro-Kjeldah! one. The range of
protein content in Micro-Kjeldahl was 8.66~12.66% and that in NIRS was 8.80~12.35%.

When 18 other varieties produced in 1992 were analysed with 2095nm, 2095 /1941nm,
2095 /1941 /2282nm, 2095 /1941 /2282 /2086nm equation, standard deviation of difference (SDD)and
standard error of performence(SEP) and R? values were 0.47, 0.43, 0.95, respectively. Both the
mean protein content by Micro-Kjeldahl and by NIRS was 10.25%.

With this equation, analysied 31 varities produced in 1993, SDD and SEP and r values were (.69,
0.67, 0.91, respectively, and that bias value was 0.65. In this analysis, mean protein content by
Micro-Kjeldahl was 10.17% and by NIRS was 10.81%. The range of protein content in
Micro-Kjeldah! was 7.58~14.29%, What that in NIRS was 8.63~13.93%.

After adjusted bias in the best calibration equation, mean protein content of Micro-Kjeldahl was
10.17% and that of NIRS was 10.09%, without variance of SDD, SEP and r values.
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Table 1. Determination coefficients(R?), best
mathematical treatment, and wave-
length need to equation development
for protein analysis of malting barley

NO. DN Wavelength SEC R?
1 2 2095 03¢ 094
2 2 2095 /1941 0.33 0.9
3 2 2095/1941 /2282 0.33 095
4 2 2095 /1941 /2282 /2086 0.33  0.95

DN=Difference number (2=second derivative)
SEC=Standard error of calibration
R2==Coefficient of multiple determination
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Fig. 1. The curve obtained by plotting values
derived from the NIRS and Micro-
Kjeldahl results.
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Fig. 2. Multiple correlation vs. wavelength
and sensitivity vs, wavelength for the
2095 /1941 /2282 /2086nm  calibration
equation,

Table 2. Comparisons of coefficient of mul-
tiple determination, means and range
values between Micro-Kjeldahl and
NIRS protein analysis of 52 malting
barley varieties

Determination Protein content(%)
coefficient Mean Range
(R?) Kjeldahl NIRS Kjeldahl NIRS
0.949 10.60 1059 806~ 880~
12.66 12.35
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Table 3. Validations of percent predict for each calibration equation with 18 varieties harvested in

1992

Calibration Lab Predicted

) = = SDD SEP r Bias Slope
equation{nm.) X X
2095 10.25 10.24 0.50 0.46 0.94 —.127E-01 1.71
2095 /1941 10.25 10.27 0.43 0.43 0.95 —.211E-01 1.15
2095 /1941 /2282 10.25 10.24 0.46 0.43 0.95 —.137E-01 1.15
2095 /1941 /2282 /2086 10.25 10.25 0.47 0.43 0.95 —.314E—-01 1.19

SDD=Standard deviation of difference,

Table 4. Validations for the best calibration
equation with 31 varieties harvested
in 1993

Protein content (%)
Kjeldahl NIRS
Mean Pr Mean Pr

SDDSEP r B S

1017 758~ 10.81 863 0,69 0.67 0.91 0.65 1.13
14.29 13.93

r=Simple correlation, B=Bias
S=Slope, Pr=Percent range
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Fig. 3. Scattergram of residuals vs NIRS
calculated before adjusted bias.
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Table 5. Validations for the best calibration
equation after adjusted bias with 31
varieties harvested in 1993

Protein content (%5)
Kjeldahl NIRS
Mean Pr Mean Pr

SDD SEP r B

1017 738~ 10,00 790~ 0,69 0.67 0.91 —-83E
14.29 13.20 —o01

Residuals vs. Nir Calculated
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Fig. 4. Scattergram of residuals vs. NIRS
’ calculated after adjusted bias.
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