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Relationships between the Taste Components and Sensory Preference
of Korean Red Peppers

Hyun-Duck Lee, Mi-Hee Kim and Cherl-Ho Lee
Department of Food Technology, Kovea University, Seoul

Abstract

The contents of capsaicinoids, free sugars and organic acids of 10 Korean varieties of red pepper
power were measured and the sensory properties of their water extracts were compared in order
to investigate the influence of the composition of taste components on sensory acceptability of Korean
red pepper. The composition of taste components in red pepper powder varied widely depending
on the varieties; total capsaicinoid content varied from 0.029 to 0.296%, free sugar 8.45~15.21% and
organic acid 4.58~17.54%. Capsaicinoid contents, especially dihydrocapsaicin content, were highly cor-
related with the pungent taste of the water extract of red pepper powder (r=0.870), but did not
show significant relationship to the overall sensory acceptability. The sensory overall acceptability
was highly influenced by the contents of total sugar (r= +0.815), reducing sugar (r= +0.805), glucose
(r=+40.814) and fructose (r=+0.787). Multiple regression with total sugar (X)), total capsaicin (X;)
and total organic acid contents (X3) increased the correlation coefficient for sensory acceptability(Y)
to R=0.9008. From the result, a regression equation of Y=0.9808X;—10.7526X,—0.1664X;—4.1147

was obtained.
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Table 1. Analytical conditions of Gas chromatography for quantitative determination of organic acids in red pep-

per

Model
Liquie phase
Solid of column

Glass column 17/4 X 6 ft
Carrier gas N»(30 m//min)
Detector FID
Oven temperature
Init. temp. and time 100C, 5 min
Ramp rate 10C/min
Final temp. and time 230C, 6 min
Injector temperature 230C
Detector temperature 250C
Hz 10 Psi
Air 30 Psi
Chart speed 30 cm/hr

Citric acid and Quinic acid

Perkin Elmer sigma 3B
10% Silicon GE XE 60
Chromorsorb W(AW DMCS)

Other acids

Perkin Elmer sigma 3B
5% Silicon SE 30
Chromosorb W(AW DMCS)
17/4X 3 ft
N2(30 m//min)

FID
130¢C

180C
260C
10 Psi
30 Psi
30 em/hr
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Fig. 1. HPLC chromatogram of capsaicin and dihydro-
capsaicin in Choyang
1) nordihydrocapsaicin, 2) capsaicin, 3) dihydrocapsai-
cm

Table 2. Concentrations of capsaicin and dihydrocap-
saicin in different kinds of red pepper powder as deter-
mined by HPLC (%: dry matter basis)

Varieties Capsaicin  Dihydrocapsaicin T(.m.ll .
capsaicinoid
Hongilpum 0.0385 0.0381 0.0767
Kirasung 0.0135 0.0189 0.0324
Choyang 0.0554 0.0687 0.1241
Kumtap 0.0150 0.0143 0.0293
Chungyang 0.2286 0.0669 0.2955
Gohyang 0.0254 0.0241 0.0495
Dabok 0.0283 0.0282 0.0565
Juktoma 0.0281 0.0270 0.0551
Yangguncho  0.0202 0.0157 0.0358
Oryoon 0.0417 0.0369 0.0786
Mean value  0.0495 0.0339 0.0834
Range 0.0135-0.2286 0.0143-0.0687  0.0293-0.2955
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Table 3. Free sugar contents of red pepper powder
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%: dry matter basis)

Sugar contents

Varieties :
Fructose Glucose Sucrose Maitose Reducing sugar Total sugar
Hongilpum 7.650 6.843 0.162 0.365 14.856 15.020
Kirasung 7.982 6.992 0.163 0.074 15.048 15.211
Choyang 6.990 4.866 0.054 0.110 11.966 12.020
Kumtap 6.178 5.575 0.870 0.071 11.824 12.694
Chungyang 7.108 6.071 0.273 0.258 13.437 13.710
Gohyang 6.636 4.857 0.274 0.222 11.715 11.989
Dabok 6.797 5.878 0.350 0.110 12.785 13.135
Juktoma 4.925 2.982 0.436 0.111 8.018 8.454
Yangguncho 7.244 6.308 0.273 0.221 13.773 14.046
Oryoon 5491 3.725 0.054 0.440 9.656 9.710
Mean value 6.700 5.410 0.291 0.198 12.308 12.599
Range 4.925-7.982 2.928-6.992 0.054-0.870 0.071-0.440 8.018-15.048 8.454-15.211
Table 4. Organic acid composition of red pepper powder (%: dry matter basis)
Varieties Succinic acid Fumaric acid Malic acid Citric acid Quinic acid Total organic acid
Hongilpum 0.035 0.035 0.557 0.517 9.394 10.538
Kirasung 0.023 0.039 0.657 0.432 9.235 10.386
Choyang 0.041 0.034 0.444 0.431 7.807 8.757
Kumtap 0.024 0.025 0.298 0.326 3.904 4.557
Chungyang 0.023 0.025 0483 0.464 9415 10.410
Gohyang 0.020 0.046 0.541 0.498 8.151 9.256
Dabok 0.016 0.041 0.466 0.452 6.554 7.529
Juktoma 0.036 0.036 0.501 0.449 4.880 5.902
Yangguncho 0.031 0.047 0.532 0.643 16.007 17.260
Cryoon 0.021 0.062 0.890 0. 91 1 14.553 16.437
Mean value 0.028 0. 039 0.537 0 ‘3 12 8.990 10.133
Range 0.016-0.041 0.025-0.062 0.298-0.890 0.326-0.911 3.904-16.007 4.577-17.536
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Table 5. The results of sensory evaluation of red pepper
extract

Pungent taste? Overall acceptability?

Hongilpum 5.32 8.9
Kirasung 49 8.6°
Choyang 9.2 5.4
Kumtap 2.0° 6.0°
Chungyang 9.7 3.9
Gohyang 3.1° 5.9®
Dabok 75 8.2
Juktoma 2.9 2.1%
Yangguncho 29° 52°
Oryoon 7.17 2.4

Usignificance level: p<0.01
fabesionificant difference between letters (p<0.05)
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Table 6. Relationship between the concentration of che-
mical components and sensory quality of red pepper

powder

Varieties Pungent taste Overall acceptability
Capsaicin 0.654% ns
Dihydrocapsaicin 0.870Y ns
Total capsaicin 0.741V ns
Fructose ns 0.787Y
Glucose ns 0.814"
Sucrose ns ns
Maltose ns ns
Reducing sugar ns 0.805"
Total sugar ns 0.815"
Succinic acid ns ns
Fumaric acid ns ns
Malic acid ns ns
Citric acid ns ns
Quinic acid ns ns
Total organic acid ns ns

significance level; p<0.01, ?p<0.05

Table 7. The result of multiple regression analysis between taste component and sensory overall acceptability

Components

Total sugar(A)+ Total capsaicin(B)
Fructose(A,)

Glucose(A;)

Reducing sugar(As)
Total capsaicin(B)+ Total organic acid(C)
Total sugar(A)

+ Succinic acid(C,)

+ Fumaric acid(C,)

+Malic acid(Cs)

"+ Citric acid(Cy)

+ Quinic acid(Cs)

+Total organic acid(C)

A+ B+ ()

r Equation
0.8582Y 0.9373A—11.0219B — 5.2269
0.8451Y 2.1453A,—12.1277B—7.7027
0.8489" 1.5428A,—10.5469B — 1.8067
0.8573" 0.9250A;— 11.6509B —4.7532

0.0000

0.8150Y 0.9044A—5.7341

0.7557% 0.8969A — 16.0748C, — 5.2062

0.7548% 0.9205A + 9.9265C, — 6.3249

0.7568% 0.8901A —1.0406C; — 4.9950

0.7814% 0.8403A —2.8791C, — 3.4520

0.8272v 0.9617A—0.1933C5—4.7187

0.8232Y 0.9507A —0.1730C — 4.5651

0.9008" 0.9808A —10.7526B — 0.1664C — 4.1147

significance level; ’p<0.01, ?p<0.05
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