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Abstract

A near-infrared reflectance spectroscopic{NIRS) method which has been recently developed for
a non-destructive method for measuring ingredients in foods and agricultural products especially was
evaluated for the determination of capsanthin, total sugar, capsaicin and moisture contents in Korean
domestic red peppers. A multiple linear regression analysis with the data obtained by standard-labora-
tory methods(capsaicin by GC, capsanthin by Colorimetry, total sugar by HPLC and moisture by Va-
cuum drying method) and NIRS method was carried out to make a calibration. The accuracy of the
NIRS method was found to be adequate when the standard-laboratory values for a set of sample
that were not included in the calibration, were compared. It is concluded that the NIRS method
is suitable for the determination of total sugar and capsanthin.
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Fig. 1. Sample preparation for chemical analysis
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Table 1. Contents of moisture, capsaicin, capsanthin, sucrose, glucose, fructose and total sugar of dried red

pepper used in the present study

(Dry weight(%) )

a)

Sample C;}gf""“““ Mois(g%) CPS(mg%) CPST(g%) SUC(g%) GLU(g%) FRU(g%)  TS(g%)
1 6.99 100.92 11.63 1.923 3351 10213 15.487
2 6.34 106.04 1253 1.106 4175 11.649 16.930
3 621 50.88 1338 1.827 2.989 8.085 12.901
4 6.82 14.98 12.58 1.009 5515 12500 19.024
5 489 18.16 6.25 2.356 3.351 9.787 15.494
6 7.50 264.78 11.52 2067 1.443 6.383 9.893
7 7.50 19.75 9.29 0.865 4433 11755 17.053
8 870 194.31 9.94 1.346 2,010 8.245 11.601
9 9.06 22.85 6.65 0.962 7.268 12.819 21.049

10 833 10.79 1042 0.769 3.196 10372 14.337
11 7.46 55.20 851 0433 3.608 10.319 14.360
12 7.73 76.00 5.00 0.721 4794 11.968 17.483
13 7.58 71.98 6.13 1.346 3505 9.681 14,532
14 6.53 173.98 7.56 1.208 5.103 10479 16.880
15 6.20 166.32 9.90 1.490 2474 7.926 11.890
16 593 26.50 559 0.385 4.124 11.170 15.679
17 650 19.64 547 0433 4485 11117 16035
18 5.16 16.77 6.72 0.240 3.144 8.404 11.788
19 497 37.97 567 0.144 1.907 8.085 10.136
20 5.11 29.76 434 1.154 5052 11.170 17.376
21 5.63 28.56 761 1.683 1134 6915 9.732
22 496 21.97 392 0529 3557 8.723 12.809
23 5.89 41.25 6.95 0.192 2732 8.830 11.754
24 5.69 25551 9.84 2,644 1495 6.543 10.682
2% 591 4292 5.02 0337 3.093 8351 11781
2 6.04 25.12 436 1.106 3.093 9.840 14.039
27 6.37 81.98 11.86 1635 3.196 9.468 14.299
28 6.92 20.08 971 0.625 4175 10.532 15.332
29 5.89 138.74 13.40 2.356 9.485 10.851 22.692
30 7.12 2991 11.01 0.673 3711 9.681 14.065
31 691 27.94 12.30 0577 3.196 10.106 13.879
32 6.87 47,69 10.20 0577 3557 10.053 14.187
33 8.67 35.56 644 1.442 5.773 14.043 21.258
34 7.03 111.11 10.89 2.308 1.186 9.149 12,643
35 7.19 174.24 7.40 1442 4124 10532 16.098
36 7.01 55.96 637 0433 3.299 9.149 12.881
37 579 18.64 473 0433 3659 8.564 12,656
38 653 35.99 6.58 0.529 2629 7.979 11137
39 571 33.34 5.26 0.288 3041 8.989 12318
40 6.14 37.38 363 0.144 4691 8.723 13558

a) Mois . Moisture, CPS : Capsaicin, CPST : Capsanthin, SUC : Sucrose, GLU : Glucose, FRU : Fructose, TS : Total

sugar
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Fig. 2. Near-infrared spectra of dried red pepper sam-
ple, pure capsaicin and crude capsanthin

Table 2. Result of multiple regression analysis of cap-
santhin content in dried red pepper sample”

MCCY SEE“(%) SEPY(%)

Wavelength used(nm)

1700, 1768 0.824 1.646 1.783
1700, 1768, 1164 0.834 1.639 1725
1700, 1768, 1164, 2420 0.850 1.606 1.622

1700, 1768, 1164, 2420, 1160  0.879 1.489 1.998

a) Number of samples n=28

(Capsathin content range was from 3.63% to 13.4% and
mean value was 8.21%)

b) MCC : Multiple correlation coefficient between chemi-
cally analyzed and NIR estimated values

c) SEE : Standard error of estimation

d) SEP : Standard error of prediction{n=12)
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Fig. 3. Relationship between NIR data predicted by
use of four wavelengths 1700 nm, 1768 nm and 1164
nm and 2420 nm and capsanthin content analyzed by
colorimetry for 12 samples

Table 3. Resuit of multiple regression analysis of total
sugar content in dried red pepper sample®

MCC* SEE“'(%) SEP®(%)

Wa\elength uqed(nm)

1428 1432 0.935 1.062 1.338
1428, 1432, 2500 0.951 0.951 1449
1428, 1432, 2472, 1700 0.961 0.865 1438

1428, 1432, 2472, 1700, 2476~ 0.966 0.829 1.600

a) Number of samples n=28

(Total sugar content range was from 9.73% to 22.69%
and mean value was 14.32%)

b) MCC : Multiple correlation coefficient between chemi-
callv analyzed and NIR estimated values

ci SEE : Standard error of estimation

d} SEP : Standard error of prediction(n=12)
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Table 4. Result of multiple regression analysis of mois-
ture content in dried red pepper sample”

MCC”  SEE®(%) SEP*(%)

Wavelength used(nm)

1240, 1328 0.937 0427 0.516
1240, 1324, 1236 0.941 0421 0.611
1240, 1324, 1788, 1796 0.959 0.365 0.581

1240, 1324, 1788, 1796, 1804  0.967 0.333 0.562

a) Number of samples n=28

(Moisture content range was from 4.89% to 9.06% and
mean value was 6.65%)

b) MCC : Multiple correlation coefficient between chemi-
cally analyzed and NIR estimated values

¢) SEE : Standard error of estimation

d) SEP : Standard error of prediction(n=12)

Table 5. Result of muitiple regression analysis of cap-
saicin content in dried red pepper sample®

MCC” SEE“(%) SEP*(%)

Wavelength used(nm)

2212, 2032 0.874 3221 44.33
2212, 2032, 1104 0.886 3141 48.24
2212, 2032, 1104, 1108 0.905 29.61 44.75

2200, 2184, 1104, 1108, 1988  0.931 26.04 48.66

a) Number of samples n=28

(Capsathin content range was from 10.79 mg% to 264.78
mg% and mean value was 63.48 mg%)

b) MCC : Multiple correlation coefficient between chemi-
cally analyzed and NIR estimated values

c) SEE : Standard error of estimation

d) SEP : Standard error of prediction(n=12)
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