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Study of Heating Methods for Optimal Taste and Swelling of Sea-cucumber

Yeon-Hun Jung - Seung-Seok Yoo'

Department of Culinary and Foodservice Management, Sejong University

Abstract

The purpose of this study was to find the optimal swelling method and condition for seacucumber to improve its taste and texture to
accomodate the rapid increase of consumption. Another purpose was to try to determine an easy way to soak dried sea-cucumber under
different conditions, and identify the influence of swelling time on the texture of sea-cucumber, in order to reduce preparation time and
provide basic data for easy handling. After boiling or steaming for six different periods including 5, 15, 30 and 60 minutes the texture of
the sea-cucumbers were compared, For the additive test, the sea-cucumbers were boiling for 30 minutes period with 4 different additives
and the textures were compared, Since the texture is an important characteristic of sea-cucumber, there are many variables that affect
this property including the, drying and preservation methods. This study provides basic understanding of the influence of the heating
method, time and temperature on the swelling of sea-cucumber for handy use at processing sites.
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Table 1, The measurement of expand kind of boiling and

steaming method to sea-cucumber (Min)
Method Treatments
BO SCBO (control) SCB1 SCB2 SCB3 SCB4
0 5 15 30 60
SCSO (control) SCS1  SCS2  SCS3  SCS4
0 5 15 30 60

BO : Boiling, ST : Steaming

SCBO : sea-cucumber boiling 0 min
SCBI : sea-cucumber boiling 5 min
SCB2 : sea-cucumber boiling 15 min
SCB3 : sea-cucumber boiling 30 min
SCB4 : sea-cucumber boiling 60 min
SCSO : sea-cucumber steaming 0 min
SCS1 : sea-cucumber steaming 5 min
SCS2 : sea-cucumber steaming 15 min
SCS3 : sea-cucumber steaming 30 min
SCS4 : sea-cucumber steaming 60 min
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Table 2, pH of soaked sea-cucumber with boiling and steaming
(%)

Method Treatment Time pH

SCBO" 0 7.15£0.01
SCB 5 7.26+0.02°
Boiling SCB2 15 7.26+0.04°
SCB3 30 7.24+0.03"
SCB4 60 7.13£0.01°

F-value 0.222
SCSO 0 7.15£0.01°
SCS1 5 7.22+0.04°
Steaming SCS2 15 7.19+0.01°
SCS3 30 7.16£0.01°
SCS4 60 7.18+0.01"

F-value 2.122

" Samples are the same as in Table 1.

? * Mean in a column by different superscripts are significantly
different at the p<0.05 significance level by Duncan's multiple
range test.
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Table 3, Hunter's color values of sea-cucumber with boiling and steaming

i Tt Tillne Hunter's color value
(min) a b
SCBO" 0 22.48+1.537% 1.62+0.67° 2.24+1.46°
SCBI 5 19.44+1.64° 1.52+0.70° 1.89+0.86
Boiling SCB2 15 21.48+1.14° 1.53+0.23° 2.09+0.32°
SCB3 30 25.45+1.93" 2.54+0.61" 4.11+1.42°
SCB4 60 20.41+0.16" 2.7240.54 3.08+0.66™
F-value 10.696" 4.073" 3.747
SCSO 0 20.47+1.25° 2.04+0.67° 2.33+1.58"
SCS1 5 17.34+0.25 1.49+0.29" 1.96+0.35°
Steaming SCS2 15 21.26+2.01° 2.06+0.97" 2.34+1.09"
SCS3 30 21.08+2.54° 2.19£0.75° 3.02+1.48"
SCS4 60 18.86+2.32° 1.95£0.51° 2.19+0.83"
F-value 2.649 0.589 0.587

" Samples are the same as in Table 1.

? values are mean + S.D *p<0.05
3) ab

Mean in a column by different superscripts are significantly different at the p<0.05 significance level by Duncan's multiple range test.
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Table 4, Moisture of soaked sea-cucumber with boiling and

steaming (%)
Method Treatment Time Moisture
SCcBO" 0 12.64+1.577%
SCB1 5 11.60+0.87*
Boiling SCB2 15 9.39+0.34"
SCB3 30 8.78+0.38"
SCB4 60 13.65+8.36"
F-value 0.842
SCSO0 0 12.64+1.57°
SCS1 5 15.1340.75°
Steaming SCS2 15 13.204£0.45°
SCS3 30 8.82+0.40"
SCS4 60 7.73+0.82°
F-value 91.441"

D Samples are the same as in Table 1.

? values are mean = S.D *p<0.05

¢ Mean in a column by different superscripts are significantly
different at the p<0.05 significance level by Duncan's multiple
range test.
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Table 5, Textural properties of sea-cucumber with boiling and steaming (%)
Method Treatment Time Texture
Hardness Cohesiveness Springiness Chewiness
SCB0" 0 ND” ND ND ND
SCBI1 5 216.93+55.647" 0.71+0.13" 2.62+0.15 0.42+0.18"
Boiling SCB2 15 139.46+51.78" 0.44+0.05" 2.54+0.10" 0.19£0.11°
SCB3 30 108.39+34.87" 0.79+0.11° 2.69+0.07" 0.23+0.09"
SCB4 60 138.81+12.80" 0.69+0.10° 2.61+0.04° 0.25+0.02°
F-value 3.601° 6.170" 1.065° 2.060
SCS0 0 ND ND ND ND
SCS1 5 334.72423.91° 0.700.03" 2.71+0.11° 0.63+0.03"
Steaming SCS2 15 317.96+121.04° 0.63+0.15" 2.7240.04° 0.86+0.85"
SCS3 30 181.75+13.72° 0.73+0.15 2.5440.05" 0.40+0.06™
SCS4 60 124.87+23.07" 0.60+0.40° 2.61£0.10™ 0.20+0.14°
F-value 7.951° 0.212 2.819° 2.714"

" Samples are the same as in Table 1.
? values are mean + S.D *p<0.05, **p<0.01

% ND : not determined
4) a-b

Al 2] ek 3] ] Al 30 A 62 (2014)

Mean in a column by different superscripts are significantly different at the p<0.05 significance level by Duncan's multiple range test.
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Table 6, Weight of soaked sea-cucumber with boiling and steaming (o))
. Weight
Method Treatment Time
1 2 3 4 5 6
scB1" 5 39.0+0.57 37.040.25° 33.9+0.2° 33.8+0.1° 33.7+0.05 30.240.1
Boiling SCB2 15 27.3io.252 28.9+£0.26 29.1£0.05° 31.240.05° 33.3£0.05 33.4+0.05
SCB3 30 33.7+0.37 40.5+0.25° 43.0+0.17° 47.1£0.05° ND ND
SCB4 60 31.240.41° 35.540.25° ND” ND ND ND
F-value 416.183"" 1122.496™" 6020.130" 39235200
SCS1 5 30.0+0.28° 28.2+0.11° 26.340.15° 25.8+0.15 23.9+0.2 22.60.34
Stoaming SCS2 15 32.1i0.26z 36.2¢0.11Z 33.120.1° 32.9+0.05 31.2+0.11 29.3+0.15
SCS3 30 34.1£0.26 43.30.15 45.30.15° ND ND ND
SCS4 60 46.3+0.35" 47.8+0.17" ND ND ND ND
F-value 1825.189""  10925.778""  14882.588

D Samples are the same as in Table 1.
? ND : not determined

¥ Mean+S.D. p<0.05 ~p<0.01
4) a-d

" p<0.001

Means in a column by different superscripts are significantly different at p<0.05

significance level by Duncan's multiple range test.
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Table 7. Length of soaked sea-cucumber with boiling and steaming (cm)
. Length
Method Treatment  Time
1 2 3 4 5 6
ScB1” 5 10+0.19* 10.5+0.17" 10.7+0.11° 10.9+0.2° 11.240.05 11.340.05
Bl SCB2 15 9+0.1° 9.5+0.05" 9.8+0.11° 10+0.17° 10.5+0.2 11+0.11
0Ol1l1n
& SCB3 30 8.5+0.15° 9+0.05° 9.3+0.15° 10+0.11° ND ND
SCB4 60 9+0.28" 10£0.1° ND? ND ND ND
F-value 47.825™ 88.667 78.067" 10.500"
SCS1 5 5£0.55° 9+0.11° 9+0.15° 8.5+0.15 9+0.15 9+0.15
, SCS2 15 1540.64° 100.15° 10.5+0.1° 10.9+0.11 11.5+0.17 12+0.11
Steaming b . b
SCS3 30 30+0.23 9+0.15 10+0.15 ND ND ND
SCS4 60 60+0.26 11.5£0.15° ND ND ND ND
F-value 13.052"" 165.480" 258.588"

D Samples are the same as in Table 1.
? ND : not determined

P MeantS.D. *p<0.05 **p<0.01 ***p<0.001
4) ad
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Means in a column by different superscripts are significantly different at p<0.05 significance level by Duncan's multiple range test.
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Table 8, Volume of soaked sea-cucumber with boiling and steaming ()
) Volume
Method Treatment Time
1 2 3 4 5 6
scB1" 5 28+0.117% 36+0.2° 30+0.15° 324+0.25° 32+0.5 30+0.15
Boili SCB2 15 2840.17° 28+0.15¢ 2840.15° 3040.15° 3240.57 30+0.5
0O111N;
& SCB3 30 3040.05° 400.25" 3240.23° 3420.2° ND ND
SCB4 60 3240.05° 132+0.57° ND? ND ND ND
F-value 872.067 66864.008" 403.233" 284.289°
SCS1 5 2840.15° 28+0.1¢ 2640.15° 26032 26+0.45 20+0.3
. SCS2 15 3240.11° 3620.15° 3420.26° 3240.28 3240.28 30+£0.25
Steaming J b a
SCS3 30 240.25 44+0.23 44+0.25 ND ND ND
SCS4 60 50+0.15° 52+0.16° ND ND ND ND
F-value 15033.022"  11655.838"" 4703.234"

D Samples are the same as in Table 1.

2 ND : not determined

9 Mean+S.D. p<0.05 ~p<0.01
4) ad

ok

"p<0.001
Means in a column by different superscripts are significantly different at p<0.05 significance level by Duncan's multiple range test.

Table 9, Mean scores” of sensory evaluation of soaked sea-cucumber and additives sea cucumber prepared with different content

Sensory characteristics

Method Treatment Time .. . Overall
Color Springiness Chewiness Hardness

acceptance
scB3" 30 3.35+1.187%% 420 +0.83° 420+1.23% 2.70+0.80° 3.15+0.81°
soaked SCB4 60 3.13+1.14° 3.76+1.17° 4.01£1.19® 3.701.49° 4.07+1.52°
sea cucumber SCS3 30 3.16+1.14™ 3.76+1.15® 3.82+1.16" 3.80+1.43" 4.14+1.38°
SCS4 60 4.35+1.22° 5.10£0.91° 4.55£1.19" 5.55+0.99° 5.30+0.86°

F-value 4766 7.595"" 5.943" 22.661" 15270

D Samples are the same as in Table 1.
seven point hedonic scale (1: dislike very much 7: like very much)

2)

 Mean+S.D.
4) a-c

"p<0.05 "p<0.01 " p<0.001

Means in a column by different superscripts are significantly different at p<0.05 significance level by Duncan's multiple range test.
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