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Rapid Determination of Seed and Stem Content in Red Pepper Powder
by Near-Infrared Reflectance Spectroscopic Analysis
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Abstract

Red pepper peels stored with seeds or stems in the powder state at 30T resulted in decrease
of quality components such as capsanthin, capsaicin and total sugars. The effect of seeds on the quality
deterioration was larger than stems. A near-infrared reflectance spectroscopic(NIRS) method was eva-
luated for the determination of seed and stem contents in red pepper peels. The standard error
of prediction was 1.76% in seeds and 0.43% in stems. It is concluded that the NIRS method 1s suitable
for the determination of seea and stem contents in red pepper powder.
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Table 1. Changes of capsanthin, total sugars and capsaicin contents of ground red pepper peels with seed powder

after storage for 30 days at 8°C and 30°C

Mixed seed Storage period (days)

Constituent content 0 15 30

(%) 8C 30C 8C 30°C
Capsanthin 0 9.85 9.82 9.26 9.78 837
(%, dry weight) 10 8.87 8.78 8.05 8.57 7.10

30 6.90 6.64 6.09 6.51 4.40
Total sugars 0 15.97 15.96 15.66 15.96 1543
(%, dry weight) 10 14.37 14.30 14.02 14.27 13.66

30 11.18 11.07 10.77 11.06 10.02
Capsaicin 0 49.97 49.97 48.42 49.81 46.77
(mg%, dry weight) 10 44.86 44.32 43.10 44,14 39.84

30 34.95 34.24 42,94 33.92 28.81
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Table 2. Changes of capsanthin, chiorophyll, total sugars and capsaicin contents of ground red pepper peels with
stem powder after storage for 30 days at 8°C and 30°C

Mixed stem Storage period (days)
Constituent content 0 15 30
%) 8C 30% 8C 30¢
Capsanthin 0 9.92 9.84 9.37 9.80 9.08
(%, dry weight) 3 9.62 9.45 8.96 9.39 8.36
8 9.13 8.81 8.25 8.73 748
Chlorophyll 0 0.12 0.07 0.10 0.09 0.07
(mg%, dry weight) 3 0.67 0.60 0.58 0.60 0.62
8 126 1.22 1.17 1.10 1.20
Total sugars 0 15.99 1597 15.70 15.96 15.62
(%, dry weight) 3 15,51 1542 15.17 1540 14.96
8 14.71 14.57 14.32 14.56 13.97
Capsaicin 0 49.98 49.97 48.86 49.86 48.35
(mg%, dry weight) 3 48.48 48.27 47.15 47.96 45.79
8 4598 4544 4419 4537 42.22
Table 3. Result of multiple regression analysis of mixed ©.000
seed content in ground red pepper samples® S
N " _‘\_'/ 35.000
Used wavelengths(nm) MCCh S(I;DI? S(};Cf; g 30.000
" © 25.000
1704 0.868 6.196 5408 E
1716, 1732 0968 3.148 2963 % 20.000
1716, 1732, 1536 0989 1884 1.762 o 15000
1708, 1732, 2252, 2464 0996 1.205 2.002 %‘;
1708, 1732, 2252, 2412, 2464 0996 1155 1.966 T e
=
“Number of samples n=51 (Mixed seed content range B moop
was from 0% to 40% and mean value was 20%) 0.
bMCC: Multiple c()rrelatlon Coefficient between known 8.000 5.000 10.0CQ .15,000 20.000 25.000 30.000 35.000 40.000
mixed seed content and NIR estimated values Mixed seed content(%)
‘SEE: Standard error of estimation Fig. 1. Relationship between predicted seed contents

dSEP: Standard error of prediction (n=234)
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by NIR data at 1536 nm, 1716 nm and 1732 nm and
known seed contents of 34 red pepper samples
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Fig. 2. Second derivative spectra of red pepper samples
containing 0, 10, 20 and 40% seeds
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Fig. 3. Second derivative spectra of the residue after
extraction with acetone, ground seed, and seed oil of
red peppers
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Table 4. Result of multiple regression analysis of mixed
stem content in ground red pepper samples®

c d
Used wavelengths(nm) MCCP 8(25 S(I;S
1408 0994 0528 0.505
1404, 1408 0994 0504 0.566
1408, 1480, 1872 0996 0445 0482
1176, 1800, 2052, 2256 0998 0.282 0.454
1176, 1376, 1800, 2052, 2252 0999 0.265 0433

“Number of samples n=37 (Mixed stem content range
was from 0% to 15% and mean value was 7.5%)
MCC: Multiple correlation coefficient between known
mixed stem content and NIR estimated values

*SEE: Standard error of estimation

¢SEP: Standard errcr of prediction (n=18)
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Fig. 4. Relationship between predicted stem contents
by NIR data at 1176 nm, 1376 nm, 1800 nm, 2052 nm
and 2252 nm and known stem contents of 18 red pep-
per samples
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