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Abstract. In this study, we aimed to develop a simple analysis method for measuring the carotenoids content
of pepper powder. A 96-wells polystyrene microplate and an ELISA reader were used for analysis. Although
ELISA reader with 450 nm filter was applicable to measure carotenoid contents, the surface of microplates
were degenerated by acetone used for carotenoids extraction. However, ten-folded dilute of the color extract
with methanol did not affect the surface of polystyrene microplate and components of the color extract could
be successfully measured by a ELISA reader, showing a high corelation with ASTA-20.1 method. In addition,
this method uses 10 fold less acetone than ASTA-20.1 method resulting less acetone waste. The microplate
method using ELISA reader has potential power for analyzing a large number of samples which may be
very useful to the practical breeding program for high-colored peppers.
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Table 1. Comparison of absorbance for total red color in acetone extract of pepper powder according to wavelength.

Absorbance depending on wavelength

Sample
405 nm 450 nm 460 nm

S1* 0.180 + 0.005 b 0.309 + 0.002 a 0.309 + 0.004 &’
S2 0.129 + 0.002 b 0.184 + 0.001 a 0.183 + 0.003 a
S3 0.216 + 0.001 b 0.372 + 0.007 a 0.369 + 0.003 a
S4 0.138 + 0.005 b 0.211 + 0.009 a 0.217 £ 0.012 a
S5 0.267 + 0.004 b 0.477 + 0.007 a 0.483 + 0.005 a
S6 0.123 + 0.002 b 0.215 + 0.005 a 0.218 + 0.003 a
S7 0.188 + 0.002 b 0.320 + 0.001 a 0.319 + 0.003 a
S8 0.315 + 0.003 b 0.593 + 0.004 a 0.606 + 0.006 a
S9 0.138 + 0.001 b 0.201 + 0.005 a 0.199 + 0.001 a
S10 0.231 + 0.002 b 0.396 + 0.006 a 0.400 + 0.002 a
S11 0.212 + 0.002 b 0.391 + 0.004 a 0.397 + 0.003 a

“Total red color was extracted by ASTA-20.1 method as described in materials and methods. Aliquots from the same extract of
each sample were used for absorbance at three wavelengths.
YMean separation within rows by Duncan’s multiple range test at 5% level.
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Fig. 1. Effect of dilution agents on surface degeneration of 96-
wells polystyrene microplate by acetone. Acetone was diluted
to each concentration with distilled water (A), ethanol (B), and
methanol (C), respectively. Absorbance increase indicates
surface conformation change of 96-wells polystyrene microplate
by acetone. A4s0 nm means absorbance at 450 nm.
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at 450 nm.
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Fig. 3. Effect of acetone volume and extraction time for total carotenoids. In Fig. 3A, total carotenoids were extracted from 0.1
g dried red pepper powder in 10 mL (X axis) and 100 mL (Y axis) acetone by shaking for 4 h. In Fig. 3B, 10 mL acetone
was used for the total carotenoid extract of eight samples that were primarily classified into 4 groups according to ASTA values.
Aliquot (200 pL) of the same sample at each time was used for the total carotenoid analysis. Each test was repeated three
times and average values were used for analysis. Asso nm Mmeans absorbance at 450 nm.
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