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Abstract

In this research, the near-infrared absorption from 1,100-2,300 nm was used to measure the content of capsaicinoids
in the red-pepper powder by using the Acousto-optic tunable filters (AOTF) spectrometer with sample plate and
sample rotating unit. Non-spicy red-pepper samples from one location (Younggwang-gun. Korea) were mixed with
spicy one (var. Chungyang) to make samples separated by particle size (below 0.425 mm, 0.425-0.71 mm, and 0.71-
1.4mm). The Partial Least Squares Regression (PLSR) model to predict the capsaicinoid content on particle sizes
was developed with measured spectra by AOTF spectrometer and used to analyze the amount of capsaicinoids by
HPLC. The PLSR Mode of red-pepper powder of below 0.425mm, 0.425-0.71 mm, and 0.71-1.4 mm with cross
vaidation had R,?= 0.948-0.979 and Standard Error of Prediction (SEP) = 6.56-7.94 mg%. The prediction error of
smaller particle size of red-pepper powder was low. The best PLSR model was found in pretreatment of Range Nor-
malization, Standard Normal Variate, and 1st Derivatives of red-pepper powder of below 1.4 mm with cross valida

tion, having R,2= 0.959 and SEP = 8.82 mg%.
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Fig. 1. Flowchart of experimental procedure.
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Table 1. Capsaicinoids content in red pepper powder by HPLC
Sample Mixture rate of red-pepper powder Capsaicinoids (mg%)

(non-spicy : spicy) Casel’ Casell’ Caselll'
1 0:100 26.02 25.34 17.50
2 10:90 41.15 39.52 27.47
3 20:80 58.12 55.40 43.34
4 30:70 78.25 74.27 54.66
5 40:60 83.67 79.31 59041
6 50:50 104.80 99.14 69.77
7 60:40 112.58 106.42 84.80
8 70:30 122.77 115.96 93.55
9 80:20 143.88 135.72 109.38
10 90:10 155.08 146.29 112.57
11 100:0 168.97 159.24 128.66

* Particlesize- Case | : <0.425 mm, Case Il : 0.425-0.71 mm, Case 1l : 0.71-1.4 mm
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Fig. 3. Spectra of red-pepper powder and capsaicin powder.
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Table 2. Comparison of PLSR models with pretreatment
Normalization
X3 SNV MSC BL? SM® 1¢D 2ndD ND® NSD?
Mean  Max? R?

R2 0964 0986 0985 0986 0984 0981 0956 0965 0945 0945 0988 0.986
SEC 851 5.36 552 524 5.66 6.11 9.45 8.40 1053  10.53 5.00 5.28
| R/ 0935 0973 0971 0973 0971 0967 0926 0945 0921 0921 0979 0977
SEP 11.43 7.33 7.58 7.39 7.68 811 1223 1057 1265 1265 6.56 6.75

F 9 7 8 8 7 7 8 9 7 7 7 7
RS 0973 0979 0982 0982 0983 0980 0973 0976 0971 0964 0980 0982
SEC 6.85 6.13 5.59 5.62 552 5.89 6.93 6.51 7.20 7.92 593 5.63
I R/ 0956 0964 0969 0967 0971 0968 0956 0958 0955 0952 0969 0973
SEP 8.85 7.94 7.41 7.65 7.14 7.55 8.81 857 8.87 9.22 7.39 6.99

F 8 7 7 7 7 7 8 8 6 6 6 6
RS 0952 0959 0965 0962 0960 0959 0944 0949 0957 0954 0960 0958
SEC 7.61 7.06 6.55 6.75 6.97 7.02 824 7.83 722 742 6.96 7.09
1" R/ 0930 0940 0948 0945 0943 0943 0922 0928 0933 0934 0946 0946
SEP 9.20 854 7.94 8.22 8.28 8.26 9.69 9.34 8.99 891 8.06 8.04

F 8 7 8 8 7 7 7 8 6 5 5 5
RS 0935 0930 0957 0954 0936 0926 0938 0932 0938 0932 0963 0964
SEC 10.76  11.67 8.70 9.03 1065 1144 1046 11.02 1052 10.96 813 7.98
A% R/ 0926 0920 0948 0944 0927 0916 0926 0923 0927 0922 0955 0956
SEP 1154 1197 9.66 9.98 1146 1223 1149 1174 1141 181 9.00 8.82

F 10 9 1 11 8 8 11 10 9 10 9 9

9 X : Non-Pretreatment, ? Max.: Maxium, ® R : Range, ¥ BL : Basdline, ® SM : smoothing with 18 nm gap, ® ND : Range Normalization+1st Derivatives,
7 NSD : Range Normalization+ SNV + 1st Derivatives ® F : Number of Factors
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Fig. 4. Calibration and Validation usng PLSR modd for red pepper powder of below 0.425 mm.
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Fig. 5. Calibration and Validation usng PLSR mode for red pepper powder of 0.425-0.71 mm.
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Fig. 7. Calibration and Validation usng PLSR mode for red pepper powder of below 1.4 mm.
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