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Utilization of Ascidian, Holocynthia roretzi

5. Processing and Quality Evaluation of Fermented Ascidian( I)
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In this study fementation of fresh ascidian was attempted to widen the utility of ascidian.
Fresh deshelled and sliced ascidians were fermented for 90days at 25T with different salt
contents of 5, 10, 15 and 20% (w/w) and at 5 with 5 and 10% salt.

Changes of such components during fermentation as free amino acids, nucleotides and
the related compounds, volatile basic nitrogen(VBN), trimethyl amine(TMA), amino
nitrogen and total creatinine were determined. VBN increased rapidly after 30days of
fermentation at 25T while slowly in cases of fermentation at 5C and with high salt
concentration. Amino nitrogen and the total creatinine also increased gradually until 45
days and 30days of fermentation, respectively, hereafter tended to decrease.

ATP and ADP seemed to degrade rapidly in fresh ascidian post harvest and AMP, IMP
and inosine also degraded down to hypoxanthine during fermentation. After 45days of
fermentation, in the free amino acid composition of fermented ascidian were taurine,
proline, glutamic acid, histidine, lysine, alanine and valine in order.

The amino acids known as sweetner like prolline, lysine, alanine and glycine were in
increased in fermented ascidian. The result of sensory evaluation of fermented ascidian
pretreated with acid or sulfite solution showed that the peculiar taste and flavor of ascidian
remained without browning for 45days fermentation at 5.
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Table 1. The additives for the preparation of fermented
ascidian (%)*
Ascidian 90
Salt 7
Sugar 2.4
L-sodium glutamic acid 05
Potassium sorbic acid 0.1

* | %ratio to 100g of fermented ascidian.

k2 Table 29+ 2t o

Z FEIFL 8646%, 29N AL 567%,
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ArE 6.00mg/100gE AR Aew Y33 #H

Table 2. Chemical composition of raw ascidian

Components Raw ascidian
Moisture( % ) 86.46
Crude protein( %) 5.67
Crude lipid(%) 1.78
Ash(%) 1.08
pH 6.00
VBN (mg/100g) 6.00
NH,-N(mng/100g) 26.21
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Table 3. The results of sensory evaluation of fermented(25 £ 1T

and 5+10)

Salt Period of fermentaion(days)
concentration( % ) 20 45 90
5 2.0 16° 14°
10 2.3 20¢ 18*
Color 15 292 254 20
20 2.7% 24° 222
5*D 317 282 252
10*Y 33 29¢° 25%
5 2.3° 20° 12%
10 21° 18° 1.3
Flavor 15 27° 24° 2.1°
20 32% 292 24"
5*D 352 3.3® 30¢
10*Y 3.7° 342 3.2°
5 2.0° 16° 12°¢
10 21° 17° 14°
Taste 15 28° 25% 24"
20 30¢® 31 24"
5% 332 352 322
10*Y 347 37 33®
5 2.1% 165 1.1¢
10 20" 1.8t 1.5¢
Overall 15 27" 26" 23"
acceptance 20 30° 28° 25%®
5 332 362 3.0°
10*P 344 3.72 312

*1) ! Fermented at 5+ 1¢.

*2)

: Numericals having same shoulder letter are not significantly different in p < 0.05.

a, b, ¢ mean Duncan’s multiple range test for fermented(25+ 1T and 5+ 1¥) ascidian.
Score . 5 excellent, 4 5 good, 3 ; fair, 2 ; poor, 13 very poor.
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Fig. 1. Changes of VBN during the fermentation of

ascidian.
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Fig. 2. Changes of TMA during the fermentation of
ascidian.
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Table 4. Extent of browning during the fermentation(25 + 1T and 5 + 1T) of ascidian

Salt Period of fermentaion(days)
concentration( %) 10 30 50 70 90

5 563 583 570 594 60.0

10 545 569 57.8 584 59.0

15 53.7 55.5 583 57.6 594

20 534 550 573 56.9 58.8
5% 51.2 520 54.2 56.7 570

10° 50.2 525 53.7 549 56.9

® ! Fermented at 5+ 1€
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Table 5. Changes of nucleotides and their related compounds during the fermentation of ascidian

(wmole/g, moisture and salt free basis)

Nucleotides and
their related

45days of fermentation

compounds Raw 25T fermentation 5T fermentation
5* 10 15 20 5 10
ATP 0.1 - - - - - -
ADP 04 trace trace trace - - -
AMP 9.3 2.6 25 1.3 1.8 1.7 1.6
IMP 0.1 trace trace trace - trace -
Inosin 52 18 08 04 0.9 15 1.1
Hypoxanthine 2.7 326 24.7 22,6 214 25.0 26.1

* ! Salt concentration( % )
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Table 6. Contents of free amino acids in raw and fermented(45days) ascidian
(mg/100g, moisture and salt free basis)

Salt concentration( %)

AA Raw
5¥ 10 15 20 5% 10

Lys 24680 66)*  5304( 42) 4504( 46) 4458( 51) 3568( 48) 3354( 57) 2916( 69)
His 2739( 74) 4785( 38) 4625( 47) 409.1( 47) 4307( 57 3482( 590 2921( 69)
Arg 645( 17 1571 12) 1358( 14) 1016( 12) 10000 13) 1058( 18 1200( 28)
Tau  1,1284( 304) 4,0274( 31.7) 30805( 31.3) 2481.9( 284) 2,140.7( 286) 1519.2( 257)  867.3( 20.5)
Asp 9152( 24.6) 35300 28) 3467( 35 2753( 31) 2098( 28) 1672( 28) 1378( 33)
Thr 844( 23) 4317 34) 3207C 33) 2945( 34) 187.1C 25 1837( 31 1627( 39)
Ser 1165( 3.1) 5592( 34) 4225( 43) 4213(C 48) 3237( 43) 33L1C 56) 2695( 64)
Glu 1610 4.3) 1,1150( 88) 9226( 94) 910.7( 104) 9074( 1210 4985( 84) 3529( 84)
Pro 1263( 33) 1,860.8( 14.6) 1,3629( 13.8) 1,311.6( 150) 12424( 16.6) 1,232.7( 208) 8354( 19.8)
Gly 1294( 35) 49750 39) 3853( 39) 3628( 41) 3474( 46) 2758( 46) 1649( 39
Ala 1739( 4.7 64000 50) 4447C 45) 4126( 47) 38L1C 51 2032( 49) 2023( 48)
Val 487( 13) 5833( 46) 4593( 47) 4325( 50) 2559( 34) 2912( 49) 217.3( 51)
Ile 733( 20) 3642( 29) 26400 27) 2378( 270 1452( 19) 932( 16)  8.3( 20)
Leu 80.1( 22) 4958( 39) 3187( 32) 2909( 33) 2186( 29 1243( 21  970( 23)
Tyr 67.3( 18 367.7( 29 2925( 30) 191L3( 22) 1489( 200 905( 150 943( 22)
Phe 268( 0.7) 2350( 18) 1823( 19 1693C 190 989( 13) 441C 07  341( 08)
Total 37165(1000)  12,7055(100.0) 9,8154(100.0) 8,749.0(100.0) 7,494.6(100.0) 5934.1(100.0) 4,224.5(100.0)

*1) : Fermented at 25 = 1T,
*2) . Fermented at 5+ 1T,

*3) - Numbers in parenthesis are % to total free amino acid.
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Table 7. Contents of major taste compounds in raw and fermented ascidian(45days)

(moisture and salt free basis)

Salt concentration( %)

Raw 25T fermentation 5T fermentation
5 10 15 20 5 10

FAA

Pro 146.3*Y 1,860.8 1,362.9 1,311.6 12424 1,232.7 8354
Lys 266.8 5394 4504 4458 356.8 3354 291.6
Ala 1739 640.0 4447 4126 381.1 2932 202.3
Gly 1294 497.5 385.3 362.8 3474 2758 164.9
Tau 1,1284 40274 3,080.5 2,481.6 2,140.7 1,519.2 867.3
Glu 161.0 1,115.0 9226 910.7 9074 498.5 3529
Hypoxanthine 2.7%2 326 24.7 226 214 25.0 26.1
Total creatinine 11.1% 20.6 19.8 189 17.5 14.0 14.4

*1) © mg/100g.
*2) * pmole/100g.
*3) - mg/100g, wet basis.

227



TR - RS - B - BRAA - MK - R -

Table 8. The results of sensory evaluation of fefmen-
ted(25 + 1) ascidian

Period of fermentation(days)

Products
20 45
A 34 %2 33
Color B 320 26°
C 3.2b 2.7°
A 2.8° 25°
Flavor B 352 34°
C 3.1t 30¢°
A 332 3.1°
Taste B 312 3.0°
C 322 3.0*
A 2.8% 25°
Overall

. B 342 312

acceptance
P C 31® 2.7°

*D A ! Dipped Imin. in 0.2% NaHSO..
B Dipped 5min. in 0.2M Citric acid.
C ! Dipped 5min. in 02M Citric acid after
dipped 1lmin. in 0.2% NaHSOs.
*2  Refer to the footnote in Table 3.

Table 9. The results of sensory evaluation of fermen-
ted(5 £ 1C) ascidian

Period of fermentation(days)

Products
20 45

A 3.8 37
Color B 37 36°
C 3.7 35°
A 3.7 35°
Flavor B 34° 3.2°
C 32° 32°
A 332 36°
Taste B 35* 34°
C 35? 332
A 40°* 39°

Overall
. B 3.7° 372
acceptance c 35b 340

*1) . Refer to the footnote in Table 8.
*2) . Refer to the footnote in Table 2.
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