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Effect of theRehydration Cycles on the Quality Changes of
Retorted Sea Cucumber (StichopusJaponicus) During Storage
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Department of food Science and Biotechnology, College of Agricultural and Life Science,
Kangwon National University

Abstract

Quality changes of dried sea cucumber (Stichopusjaponicus) after applying a cyclic rehydration and retorting process
were investigated during 4 weeks of storage. The length, volume, and weight of dried sea cucumber increased sig-
nificantly as the number of rehydration cycles increased. Sea cucumber (SC) was bottled in the glass jar and a retort
thermal process (121.1°C, 0.15 MPa) was applied. The total thermal processing time (TTT) was 24 min based on
the temperature at the cold point. The size and texture of retorted SC were significantly changed until the first week
of storage. However, regardless of the number of rehydration cycles, the size and texture of samples at different
rehydration cycles showed no significant difference during the whole storage. The length, volume, weight, rehydra-
tion ratio (Ry), hardness, and chewiness at the maximum degree of swelling during rehydration of dried SC were
estimated as 100.86 mm, 38.62 mL, 41.05 g, 6.39 of R;, 249.19 g, and 4.05 mlJ, respectively.
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AFT & dFAXRE ol dalak = e A, ()
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47.68+0.16 mm, 3] 4.4940.06 mL, A 6.420.05 g1 A
S Adsto] ARSEIATE HESE ol ASg e #
EZE 71gA2]7} 7Hsg ¥ (Mason jar, TMs Ball Corpora-
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7t Al A= 0 2 QP 61 sk A B
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2 A9 EZE ZIFE= Excel program (Excel 2013,
Microsoft Co., Redmond, WA, USA)S o] &3] 3 &
THAE Jeplilon, d3e] o4 AFs] flsted
EAEA ZZI(SPSS Statistics ver. 23, SPSS Inc.,
Armonk, NY, USA)S o] &3dte] o UEAHEA] (one-way
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slare] o), %3], FAE Table 1°] YA A3}
WHE ST SVEEE o], By, B B frolHeR
S7kehs 2345 At ole HEAE Y e vk A
T3t A7 Jung & Yoo (2014)9] Aot AT HE
2ZE 7kgdA g o]FelAl= R, R2, R3 AgellA Zol,
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Table 1. Length (A), volume (B), and weight (C) of dried sea cucumber under repetition of rehydration and after retort thermal

processing
@) Rehydration cycle (n)
Do 1 2 3 5 Retort
R1 47.72+0.50"¢ 59.11+1.79*° - - - 65.50+0.15™
Length R2 47.89+0.80"  59.54+1.44%  70.58+0.51°° - - 76.80+2.49%
(mm) R3 47.60+0.56"¢ 58.93+2.034 70.49+0.324¢ 81.85+1.49° - 91.72+0.685
RS 47.51£0.614 59.2742.054 70.3120.824¢ 82.20+1.30% 96.28+1.97° 97.93+2.894
®) Rehydration cycle (n)
0 1 2 3 5 Retort
R1 4.44+0.44% 9.24+1.584° - - - 17.00+1.22¢
Volume R2 4.54+0.36 9.24+1.49%¢ 15.90+£2.01*° - - 25.43+5.89%
(mL) R3 4.44£0.44" 9.58+0.86" 15.40£1.64% 27.504£2.74%° - 33.50+1.414
R5 4.54£0.517 9.67£1.72 16.50£1.874¢ 27.70+4.124° 36.17+4.58" 37.40+3.654
© Rehydration cycle (n)
0 1 2 3 5 Retort
R1 6.37+0.36™° 9.77+1.934° - - - 17.90+1.24
Weight R2 6.38+0.354¢ 9.80£1.814¢ 16.00+2.074° - - 24.60+4.35
(e R3 6.43£0.49" 10.12+1.354¢ 16.23+2.244¢ 28.90+2.184° - 35.65+0.765
R5 6.48+0.79"¢ 10.30+£2.16"¢ 16.56+1.31%¢ 29.69+2.354° 38.50+5.85* 39.86+4.33%¢

*values followed by a different letter in the row are significantly difterent at p<0.05 level.
Avalues followed by a different letter in the line are significantly different at p<0.05 level.

0 is dried sea cucumber.
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Table 2. Rehydration ratio (Ry) of dried sea cucumber under repetition of rehydration and after retort thermal processing

Rehydration cycle (n)

1 2 3 5 Retort
R1 1.51£0.26"° - - - 2.81+0.11>
R R2 1.5140.24% 2.50+0.24"° - - 3.87+0.58
R R3 1.55+0.1144 2.5240.274¢ 4.50+0.24"° - 5.56+0.285
RS 1.56£0.19 2.57+0.16"¢ 4.60+0.24"° 5.95+0.55 6.16+0.19"

* values followed by a different letter in the row are significantly different at p<0.05 level
A values followed by a different letter in the line are significantly different at p<0.05 level
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Table 3. Hardness (A), and chewiness (B) of dried sea cucumber under repetition of rehydration and after retort thermal processing

Rehydration cycle (n)
) 1 2 3 5 Retort
R1 581.67+23.63" - - - 471.67+24.66*°
Hardness R2 586.67+15.28" 453.33+16.07° - - 406.67+18.935¢
(€] R3 618.33+40.72%¢ 456.67+10.414° 330.00£22.914¢ - 303.33+12.58%°
R5 623.33+42.52%¢ 465.00+10.00 338.33+20.21%¢ 258.33+12.58¢ 251.67£17.56™
B Rehydration cycle (n)
®) 1 2 3 5 Retort
R1 12.90+2.16" - - - 8.80+0.62"°
Chewiness R2 13.73+2.874 10.47+0.874% - - 6.43+1.08%
(mJ) R3 13.73+4.75% 10.47+0.874° 6.47+1.80"° - 4.63+1.15%
R5 14.07+3.30% 10.67+1.86"° 7.40£1.394% 4.83+1.00% 4.03+0.59“

* values followed by a different letter in the row are significantly different at p<0.05 level.
A values followed by a different letter in the line are significantly different at p<0.05 level.
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0 1 2 3 4
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Fig. 1. Changes in the length (A), volume (B), and weight (C)
of retorted sea cucumber in glass jar during 4 weeks of storage.
*Values followed by a different letter are significantly different at
p<0.05 level.
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R2: 3.87, R3: 5.56, R5: 6.16), 15+ °|F 4572 = <94
o2 zo]7t gle FHRI: 6.54, R2: 6.19, R3: 6.49, R5:

Be A YU SR F5 Sk

®R1 R2 =R3 =R5

©
»

R
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Fig. 2. Average rehydration ratio of retorted sea cucumber in
glass jar during 4 weeks of storage. “Values followed by a
different letter are significantly different at p<0.05 level.
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Fig. 3. Changes in the hardness (A), and chewiness (B) of
retorted sea cucumber in glass jar during 4 weeks of storage.
*Values followed by a different letter are significantly different at
p<0.05 level.
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