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Abstract

In this study, processing of dried products of ascidian, Halocynthia roretzi, were investigated, which has
been cultured in the south and east coast of Korea in recent years. Raw ascidians were shucked, gutted, scaked
and then drained. Seven kinds of dried ascidian meats were prepared ; boiled in 5% salt solution for 10min
and hot-air dried (A), sun dried (B) or hot-air dried (C) after soaking for 1Tmin in 0.2% NaHSOs3 solution, sun dr-
ied (D) or hot-air dried (G) after treating for 15sec in 5% liquid smoke solution, and sun dried (E) or hot-air dri-
ed (F) after blanching for 30sec in boiling 5% salt solution added with 0.2% NaHSOs. The moisture contents,
water activity of the products showed little change and VBN gradually increased during storage at 254-2°C,
The TBA and POV values of the ligid smoked dried ascidian (product D, G) were considerabaly lower than
those of others. In fatty acid composition 22 : 6, 20 : 5, 16 : 0 and 18 : 1 acid were predominant. Conditions
adopted in products D and G had a good antioxidative effect on highly unsatuated fatty acids during the sto-
rage. The contents of inosine and AMP of products were higher than those of other nucleotide and thier related
compounds, Judging from the results of chemical experiments and sensory evaluation, the sample A, D and G
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were most desirable and they could be preserved more than 120 days at room temperature (25+2° C).
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I. Beiled and dried products
Raw Ascidian — Washing — Shucking and gutting — Soaking in 5% NaCl solution (100°C, 10min) — Draining
— Drying {(45~50° C, 6hrs) — Filling -— Sealing — Sterilization — Product{A)
il. Phain dried products
Raw Ascidian
Washing
Shucking and gutting .

r ?
; ' }
Washing and soaking(0.2% NaHSQs soln,, 1min) Washing and soaking{0.2% NaM$Os soln., 1min)
+ Blanching(95~100°C, 30sec)
\
I
Draining Draining
i
| \
| ;* | | T
Sun drying(ddays)  Hot-air drying  Liquid smoking Sun drying{4days) Hot-airdrying  Liquid smoking
(45~50°C, 6hrs} (5% Smoke flavor | {45~50°C, 6hrs) (5% Smoke flavor
Filling | dipping for 15se¢) Filling t dipping for 15sec)
| Filling i ! Filling |
Sealing ! Hot-air drying Sealing | Hot-air drying
| Sealing {45~50°C, 6hrs) | Sealing (45--50°C, 6hrs)
Sterilization | i Sterilization \ [
| Sterilization Filling | Sterilization Filling
Froduct({B) | . | Product (B) | |
Product(C} Sealing Product(F) Sealing
| |
Sterilization Sterilization
| |
Product{D) Product(G)

Fig. i, Flow sheet for the processing of dried ascidian products.
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Table 1. Proximate compositions, glycogen, pH, VBN and sal-

inity of raw and dried ascidian products

Products”

Component Raw
A B C D E F G

Maisture (%) $2.2 20,7 19.2 19.5 19.5 19.7 20.0 20.6
Crude protein{%) 8.3 40.7 35.0 37.7 31.0 39.8 38.2 40.0
Crude lipid (%6} 29 98 99 91 99 9.7 89107
Crude ash (%) 25 83 84 94 86 7.8 10.0 11,1
Glycogen (%) 34 58 45 44 47 43 41 53
pH 635631 5.91 599 561 6.10 5.99 5.68
VBN (mg/100g%) 3.2 7.5 &4 106 6.14 5.4 53 52
Salinity (%) 1.3 66 53 52 59 4.0 53 32

" Praduct cades (A~G) are the same as explained in Fig. 1
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Table 2. Changes in thiobarbituric acid (TBA) value at 35Inm and peroxide value (POV) of dried ascidian products during the
storage at 25 £2°C

Storage time {days}

0 15 45 120 180
TBA(POV)
Al 0.02(11.2)% 0.15(19.5) 0.42(16.5) 0.35(17.6) 0.3017.43
B 0.19(16.2) 0.12(35.6) 0.171(20.7) 0.31(27.4) 0.27(22.2)
C 0.03 (15.4) 0.12(27.9) 015{21.2) 0.17(22.2) 0.13020.1)
P 0.01(11.3) 0.02(16.3) 0.02(15.2) 0.08(16.1) 0.05(16.8)
E 0.24(17.1) 0.13(41.2) 0.26(37.5) 0.36(26.3) 0.32{27.5)
F 0.03(15.3) 0.14(30.2) 0.13(16.2) .11 (204} 8.20(20.7)

G 0.01(11.5) 0.02420.1} 04034 0.101016.4) 0.06{19.3)

"Product codes (A~G) are the same as explained in Fig. 1
“Number in parentheses repesents the peroxide value (meq/kg)
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Table 3. Changes in fatty acid compositien of raw and dried ascidian products during the storage at 25 +2°C

14

larea %)
Storage 0 days Storage 180 days
Fatty acid Raw -~
Al B C D E F G A B C D £ F G
12:0 0.54 032 021 0.02 040 0.23 003 ¢.21 0.43 .33 OJ6 023 062 021 0.63
13:0 012 067 031 1.02 0.23 1053 1.2 1.50 1.92 174 102 1.34 093 162 0238
14:0 9.62 971 9.84 959 1003 4992 9.85 103 1181 1280 1266 11.78 1206 11.26 1247
15:0 1.45 231 222 245 2467 240 199 233 1.83 1.77 1.43 1.61 1.37  1.51 1.51
16:0 14.46 15.01 14.52 1498 14.02 15.22 15.07 1510 17.59 1801 1918 19.20 1899 18.12 17.83
17:0 276 234 266 257 296 135 167 117 D98 086 093 106 054 043 025
180 343 333 327 365 374 293 364 379 247 30 212 167 213 274 225
20:0 ¢.65 0.61 095 0.82 113 1.23 079 1.04 129 097 1.87 .41 138 177 1.75
Saturates 33.03 3470 3398 35.10 3488 3480 34.25 3467 3702 3878 3931 3830 38.02 37.76 37.07
14:1 (.54 048 043 (.39 0.50 047 036 035 0.46 052 043 031 066 0.73 0.61
15:1 061 006 049 (77 055 043 069 074 004 001 004 GO03 007 017 0.08
16:1 631 676 621 527 533 373 528 531 9.68 78 8% 907 8153 888 836
181 1098 11.69 1167 11.34 1147 1078 11.25 131.07 1230 1240 1137 11.2% 1M.87 1261 1230
2001 290 2313 263 297 218 246 273 225 3.84 313 371 296 334 377 3.02
Monocenes 20,54 21.12 21.43 20.74 2003 19.87 2031 1972 26.32 23,84 24.51 23.66 24.09 26.16 24,37
16:2 056 G48 0.52 (.43 044 052 043 046 0.47 041 027 033 037 025 0.33
18:3 341 324 296 3.14 2589 304 312 3.02 2.83 252 279 250 261 2,71 2,23
2012 231 Q63 077 0.25 1.23 055 087 034 0.12 022 004 037 033 021 0.6
20:3 0.63 133 140 1.72 1.35 162 133 1.71 1.02 1.27 1.2 .06 1.13 0.09 1.02
20:4 1.52 1.34 150 1.32 187 149 157 1.61 0.25 2.38 016 009 007 033 0.8
20:5 1768 16,70 16,33 1623 1688 1692 1689 1701 1501 1537 1554 1641 1611 1617 1658
22:3 1.37 1.36  1.27 1.37 141 1.61 1.51 1.41 1.20 1.18 0.74 0.67 1,13 086 084
22:5 0.67 066 053 059 055 0.56 047 043 047 2331 024 033 €26 019 0.20
22:6 18.34 19.25 19.31 1911 1837 19.02 1925 1962 1529 1572 15.34 16258 16.08 1547 17.02
Palyenes 46,43 44.79 44.59 44.16 4509 45.33 4544 4561 36.66 37.38 36.18 38.04 3789 36.08 3856
TUFA/TSFA® 2.03 193 194 1.85 187 187 192 1.88 1.70 1.58 1.54 1.61 1.63 1.64 1.70
TPEA/TMEA 226 212 208 213 225 228 224 i) 1.39 1.57 148 161 157 138 1.58
TEFA (%) 549 506 498 4.89 530 505 512 509 355 331 346 292 301 309 274

" Product codes (A~G) are the same as explained in Fig. 1

2TUFA
TMEA

: total unsaturated fatty acid, TSFA :
: total saturated monoenoic acid, TEFA : total essential fatty acid

total saturated fatty acid, TPEA

: total polyanoic acid
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Table 4. Changes in contents of nucleotides and their related compounds of raw and dried ascidian products during the storage

at 25 +2°C {umol /g, dry basis)
Nucleotides and Storage C days Storage 130 days
their related Raw - — -
compounds Al B C D E F G A B C D E F G
ATP 521 0.4 032 008 (07 013 008 070 001 007 trace trace 0.03 trace 0.02
ADP 2,33 497 071 063 02 081 (.32 059 031 026 011 002 031 0.05 0.26
AMP 1642 526 547 541 502 422 521 483 463 447 421 321 336 316 331
tMP 075 0.3 G676 (.81 083 056 057 0455 021 Q.06 031 016 005 0.05 0.03
Inosine 0.81 643 732 641 713 F36 792 643 402 433 485 521 653 604 576

Hypoxanthine 432 233 26 321 221 3atv 273 262 314 232 201 406 256 324 3.43

Total 29.84 1565 1654 1655 1538 16.19 1683 15.12 1232 11.45 11.69 12.66 12.84 12.54 12.81

"Praduct codes (A~G) are the same 25 explained in Fig. 1

0.20 25
Water scluble brown pigmenis Solvent solubie brown pigments
Foiin ]
£ o5
«
&
[qp]
=%
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w .10
0
O
0.05
0.00
] 30 B0 20 120 150 180 o a0 80 g0 120 150 186
Storage time (days)

Fig, 3. Changes in brown pigment formaticn of dried ascidian products during the storage at 25+2°C.
Symbols are the same as in Fig. 2.
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Fiz. 4. Changes in brown pigment formation of dried asci-
dian products during the storage at 25+.2°C.
Symbols are the same as in Fig. 2.
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Table 5. The results of sensory evalution of dried ascidian pr-
oducts during the storage at 2542°C

Storage time (days:

Products

0 60 120 180

All 4,54 4.5 4.0° 3.7

B 4.6* 3.9 3.1 1.5¢

C 4.4 4.4 3.6 1.4¢

Color D 3.8" 3.6 3.0¢ 1.5¢
E 3.9 4.1% 3.9° 2.9%

F 4.2 4.1 4.5" 2.6°
G 4.5° 3.6% 3.3 2.8"

A 4.3% 4,0® 4.1° 2.9

B 4.0 4.3 3.4 1.8°

C 4.5% 4.0 3.7 1.7°

Odor D 4.6° 4.3 4.4 2.6°
E 3.9° 3.3 3.1¢ 1.8"

F 4.7 3.9% 3.6° 1.7

G 4.7° 4.7 4.4° 2.9

A 3.9 4.4 3.7 2.5

B 4,0 3.2 3.4% 1.2¢

C 3.9¢ 4.2 3.6 1.0¢

Taste D 4.0 4.0 3.7 2.1
E 3.49¢ 3.9¢ 3.1 1.1

F 3.80 3.7° 3.7 1.8"

G 4.3 4.7° 3.6 2.1°

A 4.0" 410 3.5 2.5°

B 4.1% . 35" 3.4 1.2

C 3.8° 3.8* 3.7 1.6°

Texture D 3.5% 3.8* 3.5°® 1.7°
E 3.9 4.3 3.4 1.1°¢

F 4.2¢ 4.0 3.3% 1.1¢

G 4.5° 4.00 3.0¢ 1.7°

A 4,24 4.3% 3.8 2.8

B 4.,2® 3.5° 3.3° 1.4°

C 420 41 37 1S

Overall D 4.0 4.0 3.7 2.0
acceptance E 3.9 3.9 3.4° 1.7
F 4,20 4.0 3.7 1.9°

G 4.5 4.1* 3.6" 2.3"

"Product codes (A~G) are the same as explained in Fig, 1
¥ Numericals having same shoulder letter are not significantly
different in p< (.05
™ pean Duncan’s multiple range test for dried ascidian senso-
ry test

Sensory score © 15 Very poor, 3 ; Medium, 5 5 Very good
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