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Physicochemical and Sensory Characteristics of Cucumber Salad Using
Spicy Hot Flavor Graded Gochujang
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Major in Food and Nutrition, Kunsan National University, Gunsan 573-701, Korea

Abstract

This study investigated the spicy hot flavor related quality characteristics of cucumber salad prepared using spicy hot flavor graded
gochujang that had been stored for 60 and 120 days. The results showed that the pH of both the 60-day and 120-day fermented
gochujang was significantly higher in the cap-200 sample (p<0.001). In contrast to the results on pH, the acidity of both the 60-day
and 120-day fermented gochujang was found significantly lower in the cap-200 sample (p<0.001). Measurements of salinity were
found to be significantly lower in the sample with higher capsaicin content than in the sample with lower capsaicin content. The
sugar content was found to be generally higher in the sample with the 120-day fermented gochujang than that with the 60-day
fermented gochujang. Lightness (L) was higher in the sample with a lower capsaicin content than in the sample with a higher
capsaicin content. The redness (a) was found to be significantly higher in the cap-200 sample than in other samples (p<0.001). The
values of the L, a, and b tended to be lower in the sample with the 60-day fermented gochujang than in the sample with the 120-day
fermented gochujang. The hardness of the cucumber salad was found to be lowest in the 120-day fermented sample with the cap-200
gochujang, which had the highest capsaicin content (»p<0.05). The results of the sensory evaluation of the cucumber salads showed
that the spiciness was stronger with the higher capsaicin content (»p<0.001), and approximately one-level higher than the spiciness
rating of hot pepper. The results of a key ingredient analysis showed that the sample with high capsaicin content was classified as
having a relatively hot spicy aroma and flavor, and strong stinging pain, and the sample with the low capsaicin content was classified

as having a salty aroma and a dark appearance.
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Table 1, Formula in the cucumber salad preparation

Ingredient Composition (g)
Cucumber 120
Onion 40
Gochujang 26
Red pepper powder (dried) 2
Crushed garlic (fresh) 4
Crushed spring onion (fresh) 8
Vinegar 10
Sesame 2
Sugar 5
Salt 4
Soy sauce 4
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Table 2, pH, acidity, salt concentration, and brix of cucumber salad using spicy hot flavor graded gochujang

Storage periods

Capsaicin contents"

F value
(day) cap-10 cap-40 cap-85 cap-150 cap-200
. 60 4.55+0.01° 4.73£0.01° 4.64+0.01° 4.65+0.01° 4.73£0.00° 640.37""
P 120 4.40+0.01 4.46+0.01° 4.40+0.00" 4.45+0.00° 4.51+0.01° 164.75""
t value 30417 55.86" 71.00"" 61.00"" 32,50
Acidity %) 60 0.360.00° 0.35+0.01° 0.36+0.00 0.34+0.00° 0.31+0.01° 6775
ciai . Sk
ty O 120 0.45£0.01° 0.4320.01° 0.52+0.01° 0.44+0.01° 0.43+0.01° 79.85
t value -17.32™ -19.80"" -53.00"" -17.00” -20.00""
Salt 60 0.87+0.06™ 1.10£0.10° 1.07£0.15® 0.93+0.06™ 0.83+0.15° 3347
concentration (%) 120 1.63+0.15" 1.33£0.06 1.73+0.12° 1.37£0.15° 1.10£0.10° 13.07"
t value 8.13" -3.50° -6.03" -4.60™ 2.53
Brix (%) 60 9.13+0.06" 11.13+0.38" 8.90+0.00" 9.03+0.06" 8.97+0.06" 89.08™"
T1X sk
’ 120 12.91+0.10° 13.87+0.12° 14.63%0.06" 13.570.12° 13.77+0.06" 134.15
t value -56.50"" -11.96™ -172.00" -60.82"" -101.82"

b cap-10, 40, 85, 150, and 200; capsaicin contents of 10, 40, 85, 150, and 200 mg/100 g, respectively.

Data represents mean+SD.
*p<0.05, **p<0.01, ***p<0.001 by t-test or ANOVA.

The same superscripts in a row are not significantly different each other at p<0.05 by the Duncan's multiple range test.
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Table 3, Hunter's color value of cucumber salad using spicy hot flavor graded gochujang

Storage periods

Capsaicin contents"

(day) cap-10 cap-40 cap-85 cap-150 cap-200 £ value
o 60 36.49+0.20 36.35+0.04° 36.39+0.09° 33.67+0.14° 36.10£0.05° 301.90""
120 30.72+0.07" 30.19+0.06" 26.49+0.21 28.83+0.02° 30.38+0.08" 779.89"
t value 46.869"" 141.735 76.94"" 59.19™" 106.42™"
60 21.63+0.11 24.55+0.12° 24.25+0.09° 20.54+0.04° 25.51+0.02° 1845.11°
2 120 14.90+0.21° 13.1240.31° 14.03+0.56° 13.50+0.36% 16.57+0.65" 27977
t value 49759 59.774"" 31257 3334 23.64"
X 60 29.9240.21° 31.69+0.13° 31.82+0.15° 27.07+0.20° 32.63£0.01° 606.60""
120 12.4040.12° 10.7620.09° 16.150.15 11.65+0.02° 13.85+0.48° 24148
t value 125.143™ 232789 126.39™ 13533 67.67"

D cap-10, 40, 85, 150, and 200; capsaicin contents of 10, 40, 85, 150, and 200 mg/100 g, respectively.
L, Light scale (100 = pure white, 0 = black); a, redness (+100 = red, -80 = green); b, yellowness (+70 = yellow, -70 = blue)

Data represents mean=SD.
***p<0.001 by t-test or ANOVA.

The same superscripts in a row are not significantly different each other at p<0.05 by the Duncan's multiple range test.
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7} 2%0hal B3kl Shin DH 5(1997) A%
l—A Dﬂ\: x%}dh: ul g]./\ﬂ}‘_ 71-0] 1:1': 71—/\3]_q

nakel ATol O AsE ephuc. mei

lﬂ Jz bl
—lN' n\l

W&ot wol e 1o R Axd ol A4
Table 49} 2t} dulz o=z Qo] 17
96%©]™(Rural Development Administration
e A%, %, 7Hs 52 HgolA 20]
FEAo g7 A7 7hA So] JeEiE 4 ¢
Lolo] AEe AR 1209 ALFHF o8 AlBTelA
FAALo) 2 gaFo]l 7HE =L cap-200 AlET0] 190.6 go
2 A=t @2 AxE UEPATHp<0.05). Park SH &
(2004)9] 201X FAEH AT oA QoA Ax
t dse Azt gom, ool AEE §A37]
A =& 9=/ 83t RSyt B A
NHE =7 78 SUE cap-200 AlET°] AE7F #
olFog A ZA= o] Park SH 5(2004)2] A+ A}

Table 4, Hardness of cucumber salad using spicy hot flavor graded gochujang Unit; g
Storage periods Capsaicin contents”
F value
(day) cap-10 cap-40 cap-85 cap-150 cap-200
60 306.3+36.6" 314.7+106.7° 277.0+£36.7° 275.2426.6" 277.8+65.5° 0.28
120 275.8410.0° 252.8+41.1° 240.6+28.6™ 263.1%17.3° 190.632.3° 4.10"
t value 1.389 0.94 1.36 0.66 2.07

b cap-10, 40, 85, 150, and 200; capsaicin contents of 10, 40, 85, 150, and 200 mg/100 g, respectively.

Data represents mean+SD.
*p<0.05 by ANOVA.

The same superscripts in a row are not significantly different each other at p<0.05 by the Duncan's multiple range test.
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Table 5, Sensory characteristics of cucumber salad using spicy hot flavor graded gochujang

A 60U TFH o]& AT

2 cap-150 AlE7°] 742t 5.81, 538 E 5.952 {2 o

2 ZFstA B 7HE AT (p<0.001).

Qo] A E“"ﬂ*ﬂ 9

oA Aol Fhael] wE 3

A= AR 60L 3 120

2o AAE AL

. . 1)
. Storage Capsaicin contents
Attributes . F value
periods (day) cap-10 cap-40 cap-85 cap-150 cap-200
Dtk 60 4.43+1.08°? 7.09+1.09% 4.05+1.249 5.19+1.44% 5.52+1.66° 16.87"
arkness e
120 4.52+1.54° 5.81+1.25° 5.38+1.16" 5.95+0.97" 4.57+1.36° 5.89
t value -0.23 3.55" -3.59" 2.01 2.03"
Fredh 60 5.43+1.36™ 4.86+1.01° 5.81+1.36™ 6.00+1.10® 6.43+1.25" 496"
resh aroma *%
120 3.71£1.55° 4.05+1.53% 4.57+1.47" 4.86+1.20™ 5.38+1.16" 4.68
t value 3.80"" 2.02 2.83" 3.23" 2.82"
salt 60 4.90+1.34%® 5.24+0.94° 4.62+1.07% 4.48+1.03% 3.90+1.00° 4.44™
alt aroma «
120 3.48+1.17° 3.86+1.35% 4.05+1.07% 4.57+0.87 4.24%130% 2.60
t value 3.69™ 3.84™ 1.73 -0.32 -0.93
Soicy ot 60 2.90+1.18° 438+1.56° 438+1.77° 5.86+1.28" 5.86+1.28" 15.64°"
1C ol aroma e
piey 120 3.5241.12° 3.81+1.44° 4.29+1.42° 5.90+1.41° 6.29+1.42° 17.69
t value -1.74 1.23 0.19 -0.12 -1.03
Soicy hot 1 60 2.62+0.86° 3.81+1.47° 4.52+1.63° 5.95+1.47° 7.00+0.94" 36.49"
1C (0] avor sk
piey 120 3.10+£1.14° 3.71+1.49° 4.76£1.37° 6.38+1.28° 6.86+1.24° 32.73
t value -1.53 0.21 -0.51 -1.01 0.42
Salt 1 60 3.48+0.98" 4.62+0.92° 4.19+1.08° 4.71£0.90" 4.81+0.98" 6.66
a. avor
120 4.10£1.30° 4.19£1.44° 4.57+1.25° 3.90+0.89° 4.29+1.01° 0.90
t value -1.74 1.15 -1.06 293" 1.71
< q 60 6.52+1.08" 6.14+1.06® 5.5241.54" 4.86+0.96% 4.67+1.02° 10.16™
weet tlavor . . .
120 5.76+0.94" 5.29+1.31% 4.90+1.22% 4.05+1.16" 4.24+1.30% 7.52
t value 244" 233" 1.45 246 1.19
Stinei ) 60 2.43+0.98" 3.48+1.54° 4.43+1.69° 6.10+1.41° 6.67+1.20" 34217
mgin; aim sk
gine p 120 2.90+1.14° 3.43+1.63¢ 4.57+1.57° 6.29+1.52° 6.67£1.59° 26.16
t value -1.46 0.10 -0.28 -0.42 0.00
Chewi 60 5.67+1.49" 5.62+1.63" 5.38+1.32° 5.38+1.24° 6.29+1.66° 1.52
CWINess
120 6.00<1.00° 6.29+1.06° 6.19+£0.98° 6.24+1.04° 5.95+1.02° 0.44
t value -0.85 -1.58 225 242 0.99

) cap-10, 40, 85, 150, and 200; capsaicin contents of 10, 40, 85, 150, and 200 mg/100 g, respectively.

2 1=Extremely weak, 9=Extremely strong

Data represents mean+SD.

*p<0.05, **p<0.01, ***p<0.001 by t-test or ANOVA.

The same superscripts in a row are not significantly different each other at p<0.05 by the Duncan's multiple range test.
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Fig. 1. Principal component analysis on the oapsaioin” contents

and sensory attributes? of cucumber salad.

b cap-10, 40, 85, 150, and 200; capsaicin contents of 10, 40,
85, 150, and 200 mg/100 g, respectively.

2 FA, fresh aroma; SAA, salt aroma; SHA, spicy hot aroma;
SHF, spicy hot flavor; SAF, salt flavor; SWF, sweet flavor;
STP, stinging pain; CHE, chewiness; DAR, darkness of
cucumber salad juice.
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