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Abstract

To develop Korean-style hot sauce using red pepper powder and/or Kochujang, its physiochemical and
microbiological characteristics were investigated during storage at 20 and 30°C for 56 days. The capsanthin
contents and the value of surface color decreased during storage, but pH and titratable acidity were not
changed. The sensory quality showed a decreased tendency during storage. Among the microorganisms,
viable cell count decreased, but yeast, lactic acid bacteria and E. coli were not detected during storage. From
the correlationship between sensory color and capsanthin content, the shelf-lives of hot sauce were predicted
to be 221.7 days at 20°C, and 85.3 days at 30°C. While they were 230.0 days at 20°C and 70.0 days at 30°C
in case of using Kochujang, hot sauce using both materials showed shelf-lives of 204.0 days at 20°C, 67.3

days at 30°C, respectively.
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Fig. 1. Changes in pH and titratable acidity of korean
style hot sauce during storage at 20 and 30°C. ®—@®:
pH of hot sauce manufactured with red pepper powder.
B—M: pH of hot sauce manufactured with Kochujang.
A—A: pH of hot sauce manufactured with red pepper
powder and Kochujang. O—Q: Titrable acidity of hot sauce
manufactured with red pepper powder. [—{1: Titrable
acidity of hot sauce manufactured with Kochujang. AN—A\:
Titrable acidity of hot sauce manufactured with red pepper
powder and Kochujang.
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Fig. 2. Changes in capsanthin content of hot korean
style sauce during storage at 20°C. @—@: Capsanthin
content of hot sauce manufactured with red pepper powder.
—M: Capsanthin content of hot sauce manufactured with
Kochujang. A—A: Capsanthin content of hot sauce
manufactured with red pepper powder and Kochujang.
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Fig. 3. Changes in capsanthin content of korean style
hot sauce during storage at 30°C. @—@: Capsanthin
content of hot sauce manufactured with red pepper powder.
H—M: Capsanthin content of hot sauce manufactured with
Kochujang. &—A: Capsanthin content of hot sauce manu-
factured with red pepper powder and Kochujang.
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Table 1. Changes in surface color of korean style hot sauce during storage at 20°C

YA ESeEHA A 31 A 25 (199)

Storage time L a b AE
(days) A B cv AP BY v A B v AV BY o
0 33.2 314 322 429 26.2 314 328 26.2 29.0 63.4 48.6 53.5
8 30.1 315 33.1 41.4 26.4 30.4 315 26.0 28.7 60.1 48.6 533
16 29.8 317 329 40.2 26.3 30.3 310 25.7 28.0 58.9 48.5 52.8
24 287 32.0 335 39.2 26.2 29.9 30.2 24.8 27.6 572 48.2 52.7
32 28.4 321 338 38.7 26.0 29.7 30.8 24.5 28.1 57.0 48.0 53.0
40 28.5 30.5 324 38.1 25.8 29.4 30.1 23.8 271 56.9 46.5 515
48 28.3 28.1 315 381 241 29.2 29.4 224 26.4 55.8 433 50.4
56 28.2 26.2 30.3 36.2 239 29.1 28.1 21.5 25.3 53.8 41.5 49.0
YA: Hot sauce manufactured with red pepper powder.
B: Hot sauce manufactured with Kochujang.
C: Hot sauce manufactured with red pepper powder and Kochujang.
Table 2. Changes in surface color of korean style hot sauce during storage at 30°C
Storage time L a b AE
(days) AY B® c AV B o AP BY cy AP BY c
0 33.2 314 322 429 26.2 31.4 32.8 26.2 29.0 63.4 48.6 535
8 30.2 28.7 30.5 354 26.3 29.8 334 254 278 57.3 46.5 50.9
16 29.4 27.4 29.8 34.7 25.1 29.1 30.6 255 280 54.8 45.1 50.2
24 29.0 26.4 271 342 25.0 26.2 29.8 253 274 53.8 443 46.6
32 29.1 27.2 270 336 24.8 271 29.1 235 26.1 53.1 4.4 46.3
40 28.6 26.1 26.4 329 24.0 26.1 28.8 22.8 26.0 52.2 42.6 453
48 274 223 251 30.1 20.4 225 28.4 220 254 49.6 374 422
56 26.2 215 223 26.2 18.3 20.9 27.3 21.8 25.3 46.0 357 39.7

PA: Hot sauce manufactured with red pepper powder.
B: Hot sauce manufactured with Kochujang.

C: Hot sauce manufactured with red pepper powder and Kochujang.
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Fig. 4. Changes in total viable cell count of hot sauce
during storage at 20°C. ®—@: total viable cell count of
Hot sauce manufactured with red pepper powder. B—M:
Total viable cell count of Hot sauce manufactured with
Kochujang. A—A: total viable cell count of Hot sauce
manufactured with red pepper powder and Kochujang.
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Fig. 5. Changes in total viable cell count of hot sauce
during storage at 30°C. @—@: total viable cell count of
Hot sauce manufactured with red pepper powder. B—M:
Total viable cell count of Hot sauce manufactured with
Kochujang. A—A: total viable cell count of Hot sauce

manufactured with red pepper powder and Kochujang.
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Table 3. Sensory evaluation of Korean style hot sauce
on pizza during storage at 20°C by hedonic sacle”

Taste
Samples?
Time (days)
A" B c
Vg 5.0+0.00 5.0+0.00 5.0+0.00
8® 4.9+0.01 4.94+0.00 4.9+0.01
16™ 4.4+0.01 4.8+0.01 4.84+0.02
24> 4.240.04 4.8+0.05 4.7£0.05
32 4.0+0.07 4.7+0.06 4.6+0.04
40* 3.94+0.10 4.5+0.10 4.540.08
48+ 3.81+0.17 4.4+0.15 4.2+0.09
56 3.6+0.25 4.1+0.23 3.8+0.14
Flavor
Time (days) Samples”
ime (days
Y A B c
o 5.0+0.00 5.0£0.00 5.01+0.00
8 4.9+0.01 4.940.00 4.9+0.01
16 4.8+0.02 4.8+0.01 4.8+0.01
24° 4.7+0.04 4.81+0.01 4.8+0.05
32° 4.5+0.05 4.710.04 4.7+0.03
40* 4.34+0.09 4.61+0.06 4.5+0.05
48° 4.240.11 4.610.11 4.41+0.08
56° 4.0+0.19 424017 42+0.11
Color
Time (days) Samples”
ime (days
(day A? B c
(04 5.0+0.00 5.0£0.00 5.0+0.00
8 4.8+0.01 4.8+0.01 4.81+0.01
16 4.540.02 4.410.02 4.510.02
24> 4.4+0.03 42+0.02 4.2+0.03
32° 4.3+0.07 4.1+0.06 4.1£0.05
40! 4.1+0.09 3.8+0.08 4.0+0.07
48° 4.0+0.13 3.5+0.14 3.9+0.12
56° 4.0+0.25 3.4%0.22 3.7+0.24
Overall acceptability
Time (days) Samples?
ime (days
y A B C
0¥ 5.0+0.00 5.0+0.00 5.0£0.00
8* 4.9+0.01 4.9+0.01 4.94-0.01
16 4.8+0.03 4.74+0.01 4.71£0.01
24 4.8+0.02 4.610.03 4.610.02
32 4.7+0.05 4.5+0.03 4.5+0.01
40* 4.4+0.07 4.4+0.04 4.410.03
48° 4.340.10 4.34+0.07 43+0.03
56° 3.6+0.14 3.81+0.09 4.1+0.04

UEach value represents the mean of 15 observations using
hedonic scale of 1 (dislike very much) to 5 (like very much).
PA: Hot sauce manufactured with red pepper powder.

B: Hot sauce manufactured with Kochujang.

C: Hot sauce manufactured with red pepper powder and

Kochujang.
*IMeans in a row or column followed by the same letter are
not significantly different according to Duncan's multiple range
test (P<0.05).
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Table 4. Sensory evaluation of Korean style hot sauce
on pizza during storage at 30°C by hedonic sacle”

Taste

Samples®
Time (days) "
AY B* (o
0 5.0+£0.00 5.0+0.00 5.0£0.00
8 4.9+0.01 4.94+0.01 4.9140.00
16 4.8+0.01 4.8+0.01 4.910.01
24 4.71+0.02 4.8+0.02 4.8+0.01
32> 4.5+0.02 4.71+0.01 4.74+0.02
40 4.410.03 4.6+0.01 4.6+0.03
48* 4.310.04 4.5+0.03 4.4+0.03
56° 4.1+0.03 4.3+0.03 4.240.03
Flavor
Samples”
Time (days) -
A? B* C
0 5.0+0.00 5.0%0.00 5.0+0.00
8 4.9+0.01 4.940.01 5.0+0.01
16 4.8+0.02 4.8+0.01 4.9+0.01
24" 4.7+0.04 4.84+0.02 4.94+0.01
32 4.6+0.02 4.7+0.01 4.71£0.02
40° 4.4+0.03 4.6+0.02 4.61+0.02
48° 4.2+0.04 4.4+0.03 4.5+0.03
56 4.01+0.06 4.2+0.03 4.24:0.02
Color
Time (days) Samples”
ime (days
y A B C
o 5.0£0.00 5.0£0.00 5.01+0.00
8 4.8+0.01 4.7+0.02 4.7+0.01
16° 4.4+0.02 4.310.04 4.2+0.03
24° 4.11+0.04 4.2+0.04 4.1£0.06
32 3.7+0.06 3.8+£0.08 3.7+£0.11
40 3.5+0.07 341010 3.41+0.24
48* 3.1+0.12 3.1+0.22 3.1+0.10
56" 2.4+0.19 231027 241023
Overall acceptability
Time (days) Samples”
ime (days
Y A B c
(1 5.0+0.00 5.01+0.00 5.04+0.00
8 4.7+0.02 4.7+0.02 4.7+0.01
16° 4.3+0.08 4.3+0.04 4.4+0.02
24¢ 4.1+0.12 4.1+0.09 4.2+0.06
32 3.7+0.11 3.7+0.14 3.8+0.05
40 324012 3.4+0.12 3.6+0.14
48¢ 3.1+0.24 3.24+0.19 3.3+0.12
56" 2.3+0.20 2.2+0.27 2.7+0.27
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Table 5. Correlation coefficient of capsanthin with
sensory color and hunter color value

YEach value represented the mean of 15 observations using on
hedonic scale of 1 (dislike very much) to 5 (like very much).
»A: Hot sauce manufactured with red pepper powder.

B: Hot sauce manufactured with Kochujang.

C: Hot sauce manufactured with red pepper powder and

Kochujang.
“Means in a row or column followed by the same letter are
not significantly different according to Duncan's multiple
range test (P <0.05).

Temp. (°C)
Parameters

20 30
AP 0.926 0.893
Hunter color value BY 0.893 0.793
c’ 0.817 0.888
A 0.891 0.977
Sensory color value B 0.937 0.904
C 0.883 0.955

YA: Hot sauce manufactured with red pepper powder.

B: Hot sauce manufactured with Kochujang.

C: Hot sauce manufactured with red pepper powder and
Kochujang.
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Table 6. Regression equation for the shelf-life prediction
of hot sauce based on the changes in storage time (X)
and capsanthin content (Y) in zero order reaction

Samples® Temp. Regregsion Oonela.tion
‘0 equation coefficient

20 Y=-0.0006 X+0.153 0.951

A 30 Y=-0.0015 X+0.148 0.987

20 Y=-0.0004 X+0.112 0.943

B 30 Y=-0.0013 X+0.111 0.970

c 20 Y=-0.0005 X+0.122 0.912

30 Y=-0.0015 X+0.121 0.977

YA: Hot sauce manufactured with red pepper powder.
B: Hot sauce manufactured with Kochujang.
C: Hot sauce manufactured with red pepper powder and
Kochujang.
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