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Preparation of Semi-Dried Jellyfish and lts Stability during Storage

Seung-Taek Yang®

Department of Food Science and Technology, Kyungsung University, Busan 608-736, Korea

Abstract

To investigate the possibility of processing semi-dried jellyfish and to examine its keeping quality, the factors such as
moisture content, pH, volatile basic nitrogen (VBN), viable cell counts, color value and texture were analyzed. For
processing of the semi-dried product, optimum conditions of drying temperature and drying time were 25C and 90min,
respectively, under 60 + 5% of relative humidity and 2 m/sec of air blast speed. The shelf-life of the products,
vacuum-packing method in nylon/polyethylene/linear low density polyethylene (0.015/0.045/0.040 mm) laminated film
bag, was at least 6 weeks during storage at 4T, while that of air packaged one was at least 4 weeks. In case of 20T
storage the shelf-life of the products was at least 3 weeks in both air and vacuum packaged ones.

Key words — semi-dried jellyfish, drying temperature, drying time, shelf-life
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Table 1. Changes in moisture contents of jellyfish during
cold air drying at relative humidity, 60%, and
air blast speed, 2 m/sec for 120min at 15T, 2

L)) AzsH A3

Table 3. Changes in VBN of jellyfish during cold air
drying at relative humidity, 60%, and air blast
speed, 2 m/sec for 120min at 15C, 20T, 30T

07, 30T and 35T (%) and 35T (mg/100 ¢)
Drying time Drying temperature (C) Drying time Drying temperature ()

(min) 15 20 25 30 35 (min) 15 20 25 30 35
0 9326 9326 9326 9326 93.26 0 140 140 140 140 140
15 8881 8875 8823 88.60 87.78 15 420 700 420 140 140
30 8755 8702 8682 8655 84.28 30 840 1260 420 140 280
45 8493 8399 8499 8498 8148 45 1120 280 420 280 280
60 8339 8297 8309 7911 7655 60 700 280 422 420 280
75 8148 8089 7640 7362 7217 75 280 140 420 560 420
90 8029 7852 6972 6899 53.87 90 700 140 420 420 420
105 7733 7512 6790 5870  45.03 105 280 420 560 560  5.60
120 7707 7419 6729 5461  42.06 120 560 560 560 840  5.60

Table 2. Changes in pH of jellyfish during cold air drying
at relative humidity, 60%, and air blast speed, 2
m/sec for 120min at 15C, 20C, 30 and 35T

Drying time Drying temperature ()

(min) 15 20 25 30 35
0 425 425 425 425 425
15 449 458 422 42 428
30 453 454 426 425 430
45 451 446 424 423 427
60 449 432 422 422 425
75 447 432 421 418 429
90 441 430 423 420 430
105 446 430 424 422 434
120 445 426 420 420 432

N AZLEE 15,20, 25, 30 ¥ 35°CE, 183 ARA|Z

£ 15, 30, 45, 60, 75, 90, 105 2 120802 77 2} 819
% 2 A7) HE SEFF WEE
Roltt, FRFFE A2 L P A F7tdl et
HAAE Foto] 9326 (Hz2TF)~

Table 2= #HZ WEAzxxdg 37] Hstd 4
2 Azt w2} pHel HstE S35 AoEA ZWV—‘WE
HNZLT @D A7to] wpe} 418~458 (HhET, 42524 A
234 ¥ & e Utk Table 32 Ax2E A

Table 4. Changes in viable cell counts of jellyfish during
cold air drying at relative humidity, 60%, and
air blast speed, 2 m/sec for 120min at 15T,
20, 30C and 35T (viable cell counts/g)

Drying time Drying temperature ()
{min) 15 20 25 30 35

0 248x10° 248x10° 248x10° 248x10° 2.48x1(°
15 6.73x10° 2.01x10° 1.38x10° 2.00x10° 2.26x10°
30 066x10° 1.36x10° 1.18x10° 356x10° 1.24x10°
45 1.00x10° 1.35x10° 1.91x10* 3.46x10° 1.33x10°
60 100x107 1.25x10° 205x10° 6.83x10° 131x10°
75 1.00x10° 7.60x10° 9.33x10° 1.03x10° 1.13x10°
9% 1.00x107 232x10° 346x10° 7.60x10° 248x10°
105 343x107 7.86x10° 214x10° 4.58x10° 2.00x10°
120 336x10° 1.22x10° 6.14x10° 8.03x10° 2.48x10°

7t wel VBN§HES 43 Zdolth VBNEFS A
2 Es}o] 140 (Y 2F)~12.60 mg/100 g 2R AFA7L
o] ZAFE thh Ftehe Aol Table 4= 713
Age BFAz2A0E 37 A% §E 0% T5F
9 = 25 2 A7) e Yo
HI S ST Aot AtA oz Hol AFFE AHY
g Az A 1.00x10°/g~6.73x10°/g
248x10°/g), 20°C A2 A 1.25x10°/g~1.22x10°/g,
Az oA 118x10°/g~6.14x10°/g, 30T Az A 1.03x
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Table 5. Changes in color values of jellyfish during cold Table 55 AZLT E AZRAZ ] g dxe WEE
air drying at relative humidity, 60%, and air 2335 Aoty AMACZ Hol ARATI] AAFE
;I;Zt :ﬁzegé% m/sec for 120min at 15C, 20C, AT (@) 2 FAE bRE A2 208 (R2TF)~772
. 2 17.03 (N2T)~261924 HEAI7HY Al gt 3
Dg;zg - Drying temperature (T) A 2790, BT (Le AAHoE 57.67~6238 (1)
. Z7, 5833)0)900 AZLES} 242 g Yojx:
(min) 15 2 25 30 35 .
o s am 2 am 20 2 b 6€ A3 330zxdE ) Ana dxew
a . " " . .
b 1703 1703 1703 1703 17.03 AR met 20 SR dAeln deHes
of A= AZAZ BEAANE AFAL 2 2527 FU
L 6047 5805 5791 15823 58.69
15 a 516 308 247 231 325 BFE AAE Aol 2 olFAE 2 M HE
b 1600 2179 1827 1716 2143 A2 UEitth #3410 (WET)~11 gsecZA 7
L 603 5826 5961 5794 s7oa o) wEh giglen @4 ARAZ 0F7AE At
30 a 580 318 303 342 423 Aol wet A2 SR U 1 ol Fol= & Wit
b 1499 2194 2026 2068 2348 Aot $HAHL AHo 2 04 (Y2TF)~080|9en F3
L 6238 5787 5882 5785 57.85 B3 ARYe dx2E B AR FUte dge Fa A
45 a 644 280 298 290 382 A& Aot
b 1512 1876 1952 1837 22.39 3] B5C Az AL, A9 o WEEL ARA
L 5898 5936 5823 5827 57.67 t OENMAE AZAIZEY A g Frtstdod o
60 a 581 288 326 289 415 oz 2 Waly} gt Ao ugyoh
b 1587 19.85 2057 2031 24.08 S11]E do] zouaEe 713 ZAo) WE 27 ¥
L 5922 5942 5828 5807 5833 3l B3l A7 dELE 25T, 35C © 45T 4
75 a 739 297 336 497 465 SE% 3 misecz A A AZE A3 AZALD
b 1695 2087 1884 2340 22.82 St ZAusE aclsd SRgTe 08 2AH
L 6198 5939 6044 5854 5812 2111 FE Fagd vt dudy, ey 1 A4
90 a 668 369 317 453 485 o 2richa S5
b 1467 2278 1997 2302 2435
L 598 5871 5984 5885 5912 Table 1~6) ¥, phi, VBN, 435, 4= % 24
105 a 744 337 57 612 772 #el SH2NS TUS 1A e QA FEAT
b 1691 2127 425 B74 573 = F70% AZZ sk AFE ARAS AL A
L 5964 5869 5958 5894 5879 2 10/g Fite2 oW 2A47% 45 §& A3t 3
120 a 682 457 517 568 701 e waEe ARE A% M AR A2
b 1631 2371 2414 2591 2619 5CAA 087 Azse ozt @ 4 9o

o9} g AzzANA AZS e WAL F3
10°/g~803x10°/g 2lm 35C AZo)M 124x10°/g~248  HAE BH, F¥ 6972%, pH 423, VBN 420 mg/100 g,
A0/ge2A 4ol WA Fseitin AN AEs  ATF 3461075 A% Lt (V) 604, a3t (AHE)
10°/g 71Z222 dto] 1 ol A$LE B 20TA 317, b3t (BN =) 1997, 282 277 AE 16438 g,

1208 Az, 25T 2 30T EF 1058 o4 A= 1 R4 11 gsec, B4 40, ¥4 08§44 13103 & A
I 3BCAME 758 o dzgE Hold 24 5203.50| At

538 / a3
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Table 6. Changes in texture of jellyfish during cold air drying at relative humidity, 60%, and air blast speed, 2 m/sec
for 120min at 15C, 20T, 25T, 30C and 35T

Drying Drying Texture
(trl;?r; t:n?cp). Har(c;less Ad}g,;zj)n o8 Springiness Cohesiveness Gumminess Chewiness

15 1065.9 1.0 12 0.4 435.2 526.8

20 1065.9 1.0 12 04 435.2 526.8

0 25 1065.9 1.0 1.2 0.4 4352 526.8
30 1065.9 1.0 12 04 4352 526.8

35 1065.9 1.0 12 0.4 4352 5268

15 1098.8 11 16 0.5 552.4 885.7

20 11055 1.0 1.8 05 559.8 998.5

15 25 11593 1.0 2.0 0.5 568.4 1165.2
30 1196.5 1.0 25 0.6 725.6 1799.5

35 1225.8 1.0 2.8 0.6 645.5 1795.2

15 1104.5 11 20 0.5 559.5 1115.2

20 1126.7 1.0 2.0 0.5 568.5 11386

30 25 1324.6 1.0 2.5 0.6 690.5 1995.8
30 13924 1.0 29 0.6 8424 2457.2

35 14205 1.0 31 0.6 858.3 2658.3

15 1125.7 1.0 22 0.6 684.7 1497.3

20 11959 1.0 22 0.6 7257 1585.5

45 25 14985 1.0 31 0.6 905.7 27953
30 1495.5 1.0 32 0.7 1059.2 3355.7

35 1499.7 1.0 3.6 0.7 1065.5 3779.6

15 1197.5 1.0 28 0.6 725.7 2025.7

20 1239.9 1.0 25 0.6 7589 1869.4

60 25 1535.7 1.0 3.3 0.7 1078.9 3558.3
30 1550.2 1.0 3.5 0.7 1096.5 38123

35 1555.8 1.0 3.6 0.7 1099.8 39296

15 12085 11 29 0.7 857.9 2469.5

20 1412.5 1.0 32 0.6 861.5 27254

75 25 1621.5 1.1 3.6 0.7 1141.6 4095.6
30 16254 11 3.6 08 13123 4689.5

35 1608.5 11 37 0.8 1289.5 4774.3

15 1235.5 11 31 0.7 879.6 2699.1

20 1515.2 11 32 0.7 1072.5 34152

90 25 1643.8 11 4.0 0.8 13103 5203.5
30 1640.5 11 3.9 0.8 1325.7 51279

35 1616.7 11 37 0.7 1145.7 42058

15 1294.6 1.0 31 0.8 1049.6 32254

20 15284 11 34 0.7 1079.5 3647.7

105 25 1640.3 1.0 4.0 0.8 13115 5239.5
30 1638.1 1.1 3.8 0.7 11626 4375.5

35 16205 11 39 0.7 1150.3 44724

15 13155 1.0 32 0.8 1075.2 33758

20 1545.8 11 34 0.7 1098.6 3699.5

120 25 16423 1.0 39 08 13126 5145.7
30 1635.6 1.1 38 0.8 1327.5 49894

35 1630.7 11 39 0.8 1307.5 5095.0
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AFE 4T % 0T #4zr AHsd A% T F58
%, pH 2 VBN & ®sls 4 ZaAc 242 Table 7,
8 % 99} gl MHOZ Hol FRFFL A AR
N\7HE Sate ATIAEY 4T AT ABAA 69.72
(HRF)~67.56%, F71Eg3t] 4T HFF ABAA
69.72 (N27)~67.59%, AFEZ3S 20T A& A&
oM 69.72 (NZT)~68.23% 28)n 7 ZRF8ta 20T o)
s Aol 6972 (HEF)~67.28%2H AZ7]7+9
Aol wet wujstA aAste AFS Jou AR
2 T B2 2 Aol glv ASE YERHT

pHE 4C ¥ 20T A A5 HAAE Fohed 4297t
AA717 Eot 423 (WET)~44524 & Wie Aok

VBN e 23 X438 4T AZT AF)A AR
o A#471+& F38ted 420 (d£7)~6.30 mg/100 g, 371
EA4C AR NEAJANE 420 (H2T)~3585 mg/100 g
ojom AFEA 20T AF ANRME 420 (HET)~
3895 mg/100 g, S71ZH 20C A% ARl 420 (W=
F)~39.46 mg/100 go)lt}. VBNEFHS AAZHoz Hi
AFETF 4T AF ABAME 2979 HA ] AZ77H
S B3t 2 Fvh gtk a8y I EAA AN E
A% 289744 E 1255 mg/100 go. g4 2 Z717} fior)
3BYA 2644 mg/100 go2 AA Fvlsl RpEAH
(LutA 0 2 30~40 mg/100 g) B27HA £ystgdct 20T
AN e AFEF 2 PNEANEY B BF 2045
840 mg/100 golAth7} 28UA ZF 2644 mg/100 go 2
aA F7rstdeh

AF+E B Table 1004 B upg} o] 4T A% A
FIRA RS AL 29 ARYIE Fato] 346x10°/g
(NZF)~525x107/go2 M 2 Wl gion F7d
NadME AA ARIIE Foh 346x107/g (A=
F)~321x10°/go 2 A3 28U A 7.81x10°/go] Aot A
% 35U A 1.11x10°/go. 2 M A Z7FetAth 20T A3
Me JFEZ 2 NEZNEAM AF 219K 27
270x10°/g 2 5.60x10°/gol Aot A% 2894 27+ 1.01x
10°/g 2 1.85x10°/go.2 3A Z7}8gich
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Table 7. Changes in moisture contents of semi-dried jell-
yfish during storage for 42 days at 4T and 20T

(%)
Storage temperature (C)
S .
torage time 4 20
(days)
Vacuum  Air  Vacuum  Air
0 69.72 69.72 69.72 69.72
7 69.55 67.93 69.60 69.15
14 68.82 67.07 69.12 69.15
21 67.62 68.08 69.47 68.30
28 26.96 69.70 68.47 69.70
35 67.67 67.88 68.81 67.85
42 67.56 67.59 68.23 67.28

Table 8. Changes in pH of semi-dried jellyfish during
storage for 42 days at 4C and 20C

Storage temperature ()

Storage time

(days) 4 20

Vacuum Air Vacuum Air

0 423 423 423 423

7 426 428 422 423

14 443 438 442 440
21 428 421 420 4.25
28 444 445 431 439
35 438 438 439 435
42 439 439 438 436

Table 9. Changes in VBN of semi-dried jellyfish during
storage for 42 days at 4T and 20C

(mg/100 g)
Storage temperature (C)
Storage time 4 20
(days)

Vacuum Air Vacuum Air
0 420 4.20 4.20 4.20
7 2.80 5.60 420 4.20
14 2.80 5.60 6.30 6.30
21 3.50 5.88 8.40 840
28 420 12.55 26.44 2644
35 420 26.44 31.20 33.20
42 6.30 35.85 38.95 39.46




Table 10. Changes in viable cell counts of semi-dried
jellyfish during storage for 42 days at 4C and

svte] A

20C (viable cell counts/g)
Storage temperature ()
Storage time 4 20
(days)
Vacuum Air Vacuum Air
0 3.46x10° 3.46x10° 3.46x10° 3.46x10°
7 1.11x10° 1.18x10° 1.15x10° 3.37x10°
14 1.19x10° 1.74x10° 147x10° 4.05x10°
21 246x10° 4.04x10° 2.70x10° 5.60x10°
28 2.70x10° 7.81x10* 1.01x10° 1.85x10°
35 341x10° 1.11x10° 2.83x10° 1.12x10°
42 525x10° 3.21x10° 3.58x10° 6.83x10°

Table 11. Changes in color values of semi-dried jellyfish

during storage for 42 days at 4C and 20T

Storage Storage temperature (C)
time Color 4 20
(days) Vacuum  Air  Vacuum  Air
L 6044 6044 6044 6044
0 a 317 3.17 317 3.17
b 1997 1997 1997 1997
L 6423 6172 6355  60.24
7 a 371 216 344 1.63
b 2345 1871 2705  16.66
L 5776 6115 6010  62.35
14 a 1.92 230 5.89 1.37
b 1645 1767 2576 1743
L 5759 5982 5871 61.22
21 a 2.02 235 422 414
b 1796 1996 2333 2155
L 57.11 61.63 4779  49.60
28 a 210 2.59 277 116
b 1884 1899 1837 1715
L 5486 4876 4696  41.88
35 a 424 243 6.29 2.94
b 1886  16.01 1777 17.32
L 55.25 45.02 4242 40.05
42 a 3.28 425 7.22 7.50
b 1934 1600 1638  14.23

(i) Az A4

IANBAME AA Y AR7IHE B3t VBN Ad+
BT & Z7P) oy VRN A E A% 28971
Ae & Wt gyt A% 3595 E e VBN 2 Ad 47t
Z7kke Aoz yehgton 20°C A AR
2 G EZAE BT A% 2197tA= VBN
F7h 2 Wl dsleu AR 89%EH AA S48
T Aoz gyt gutdoez of 1g F9 AFF7t
10° v)gk 11:3_ A, 10°~10°]d 27185, 1.5x10°]H
2d Aoz By, VBNY A ofF ANE ojgore
5~10 mg/lOO g BE Ax9 AdAe 15~25 mg/100 g,
271859 AAE 30~40 mg/100 go. & B3 ITH10].
ety B 439 4°C AF AFXZNEE Holx A%
297, NEFNRE Hon AR BIAA= FH|
Fusita B § glom 200C AReAME I3 # F7E
ANE BF Hox AF 047MAT FAo] grstriil
& & Ao

Table 11& A 23 ] HaEF S 44 ATEH &
d712 st e 24z 4°C ¢ 20°Co) 297 AZshEA A
& F Az HE Z23Y Aot HHos Ho}
B (L) A7 Zoel gt tad 3L 0L
U A7)0l ojAS5E oA Ao agt (3
A5)3} bgk (BAE)E TAYE 2 AR7IZEY A ot
g g2 F74& gloy #AF Wde fle AeE u
257423
Table 12%= A|Z3 sj5t2] MAZS ATEA 2 7|2
bl 4°Coll A 2859t AR sHA A% 5
2 23% Aot Axe U2 FF Ao AexH
g AR AHog dgton FARE BF ARV
Aol w} AA DolAe Aoz vyt FHA
AHog 1.0~12 gsec2A 2 Wal7l gtk ¥4
FTEZ R ANEZANEAN 42t 40 (H2T)~30 7—! 40
(2T ~232.28 AR7|IZtY Ao wet i 3

%

ta

L
h g

T3
= 4

A
1

o= X
=t

lo

Oll

£ Aol $34e AAHoE 08 (W2T)~05 131
o BANE ARV Ao wet JFEAARAA
13103 ()27)~6385, F7|ZAARA 13103 (Y2
F)~339301%0 oM AL AFEZA FA 52035 ()
Z7)~19255, F71XZABNA 52035 (N2 ~T776.78
R A7) Ao w} Fa Fastaen FERA
27} ATEZNERT Be Aoz Uy
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Table 12. Changes in texture of semi-dried jellyfish during storage for 42 days at 4C

Texture
St?rage Hardness Adhesiveness L . ) )
time Springiness Cohesiveness Gumminess Chewiness
(days) (8) (g:sec)

vy AY \ A \ A \ A \% A V' A
0 16438 16438 11 11 40 4.0 038 08 13103 13103 52035 52035
7 15263 15158 11 11 39 35 0.8 08 12258 12158 47954 42853
14 14502 14205 10 1.0 3.7 3.2 0.7 0.7 10355 10057 38552 32585
21 13266 12994 12 12 3.7 29 0.7 0.7 939.7 9152 34859 26748
28 11553 10253 11 11 3.5 29 0.7 07 8265 7294 28903 21105
35 10265 6942 11 1.0 3.0 25 0.7 0.5 7296 3598 21904 9157
42 8%.5 6504 11 1.0 3.0 23 0.7 0.5 6385 3393 19255 7767

"Vacuum packaging , ?Air packaging

Table 13. Changes in texture of semi-dried jellyfish during storage for 42 days at 20C

Texture
Stc?rage Hardness Adhesiveness L . . .
time Springiness Cohesiveness Gumminess Chewiness
(days) (8) (g:sec)
VY. A? \Y A \ A v A \ A \ A
0 16438 16438 11 11 4.0 4.0 08 08 13103 13103 52035 52035
7 14951 14252 10 1.0 3.9 38 0.7 0.7 10595 10125 41302 38355
14 14208 13723 1.0 1.0 3.5 3.0 0.7 07 998 9799 34854 30118
21 12524 11255 1.1 11 32 29 0.7 07 8955 7985 3875.6 23253
28 8269 7874 10 1.0 3.0 27 0.6 06 5012 4857 15164 13255
35 6588 5987 1.0 1.0 29 25 0.5 05 3305 3035 9795 7792
4?2 6265 5654 1.0 1.0 29 24 0.5 05 3152 2855 9293 6992

YWacuum packaging , ?Air packaging

Table 13& Az3% siuz] WAFS 244 AFEHF ¢ A7 Ao wet i ZASATG AL 1A
71ERSIA 20CAA RIFt AFstar AF F 23 o AA7E Bt AFEZAFAA 13103 (HEF)~

7o) Wsle 248 Aot AxE AZIAZNENM A 3152, F/EAAFA 13103 (NET)~285524 ZF
AHo R 16438 (WZRTF)~6265 g 7| EAAEAA 5654 3 9 A7¥ANE BF ARV A wet A
go 22X AV Ante] wat Fa "olgon g% st ARG L AFEFA A 52035 (HEF)~
AANE7 AFEANEETG 249 ol ¢ & Ro2 o} 699224 AFIXPNEVF FIERANEEY da wHo
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