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Utilization of Ascidian, Halocynthia roretzi

6. Processing and Quality Evaluation of Fermented Ascidian(II)
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To optimize the processing conditions of fermented ascidian, Halocynthia roretz,
fermentation at low temperature with different salt contents, the effect of enzymes added,
and the quality changes during fermentation were investigated.

As the quality factors, changes in such components as free amino acid, volatile basic
nitrogen(VBN), amino nitrogen, total creatinine, total carotenoid, extents of browning,
reducing sugar and glycogen were determined. The quality was also evaluated
organolatically by pannel test.

Fresh deshelled and sliced ascidian were fermented for 50 days at 5 = 1T with different
salt contents of 5, 10, 15% (w/w) with enzyme contents of papain 0.1% and protease-A
01%.

VBN increased gradually during the 50 days of fermentation and showed 30~40mg/100g
at 30, 35 and 45 days in case of salt contents 5, 10 and 15% added with 0.1% papain and
protease-A, respectively. Amino nitrogen and the total creatinine increased until 20 days,
hereafter tended to decrease gradually. Total carotenoid and glycogen also decreased
during the fermentation.

The results of sensory evaluation of fermented ascidian at 5+ 1T added 0.1% papain
or protease-A showed that the peculiar taste and flavor of ascidian was sustained for 30~
40 at least 20 days with 5% NaCl and 35~45 days of fermentation with 10 and 15% NaCl
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Fig. 1. Changes of amino nitrogen during the fer-

mentation of ascidian with proteolytic enzyme
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Table 1. The results of sensory evaluation of fermen- @3] AFAE7F HUoy A4 2dFFE 4
teod ascidian with proteolytic enzyme at 26 & A}o) Vel T £4 39 AR o2 Furey
¢ . 89 papain©l W ficin2 A4 247t A2 %

Sample Period o(f ferr;lentation s ks ot A 3UARE o] way
(Salt contents 10%) days sl Arbswd BAglel ¢t B sAn
1 2 5 HeAx A3 H718 £4F papainol X8 W
Bromelain AA Fzd Aoz yeigon Hrtade g
0.05% 2" e 2 Ae%54E ndte 01%2 Hrhshe Zlo] 9
0.1% 34b 25" 2.2 E ZEg Aqd.
Papain
Color 8(1)2% :2, jga géa 2. PapainZ} Protease-AZ A28 &M =M 7|7}
Ficin Papain® protease-AE 0.1% 715t 29 5%,
0.05% 46 45 2.1° 10%, 15%, 25+ 1TAA 597 A A £4713F
01% 440 45 2.3 = HE}A
) (1) olvx=dAie W3
B s ap o £4710% obr=Are WatE ®Y Fg 29
0% 23 33 oy Bth 49 5% papaing WA A¢E £4 2
Papain U7 FHE FUrEPen 1 9 FUkEEE
Flavor 0.05% 340 46 240 gt 28y, 10%, 15% Gl papaing
01% 33 45 222 A7ME AeE 59709 £471%F AAM3F St
Ficin arh
0.05% 3 3T 2® $H 5%, 10%, 15% 2 Foll protease-AS H7H3
0.1% 3.0 36 207 A9E &4 297A A3 Z7hstQon 1 o
Bromelain FMEEE Ut E, AdsEEEe IF
0.05% 27 24 1P =7t AEEe A9Eo obux=Aa Yo ¥t
0.1% 29° 2.2 15° =3
Papain
Taste 0.05% 35 4.7 207 O—a : NaCl 5% + Papain 0.1%
01% 37 45 P m i NaC 0% + e O1%
Ficin 500} A oA NaCl 10% + Prote:ase—A 0.1%
z—a& . NaCl 15% + Papain 0.1%
0.05% 3.0b 3.6° R A—aA [ Na(Cl 15% + Protease-A 0.1‘1: a
01% 3 34 ar
Bromelain ?S
0.05% 28 o4x 14§
0.1% 24% 21 16 =
Papain z
;’C‘;‘;ﬂm 005% 38 46 23
0.1% 3P 447 2.12
Ficin
0.05% 3.1° 34° 2.5
0.1% 30° 36" 222
* Numericals having same shoulder letter are not | , N L
significantly different in p < 0.05. 0 ! 2 3 B 5
a, b, ¢ mean Duncan’s multiple range test for Fermentation days
fermented(25 £ 1€ and 5 £ 1€) ascidian. Fig. 2. Changes of amino nitrogen during the fer-
Score: 5; excellent, 4; good, 3; fair, 2; poor, 1; mentation of ascidian with proteolytic enzyme
very poor. at25+1€
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VBN (mg/1009)
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Fig. 3. Changes of VBN during the fermentation of
ascidian with proteolytic enzyme at 25+ 1C.
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Table 2. The results of sensory evaluation of fermen-
ted ascidian with proteolytic enzyme at 25 +

9

1C
Period of fermentaton
Sample (days)
1 2 5
0.1% Papain
5 455 47 3.2°
10 47 46 35
15 45 46 37
Color 0.1% Protease-A
5 46 4.2 2.8°
10 46 43 3.0°
15 47 4.2 35°
0.1% Papain
5 407 4.7 2.5
10 38" 45 2.3
15 39 45 24
Flavor 0.1% Protease-A
5 46 2.5% 2.2
10 43 34° 21°
15 4.6° 36° 25
0.1% Papain
5 3.6° 48 207
10 320 45 23
15 2.9% 3.0 2.1°
Taste 0.1% Protease-A
5 4.4 2.1% 1.7
10 39 29" 2.1°
15 2.8% 2.3 2.0°
0.1% Papain
5 3.7 4.6* 1.7*
10 34° 44 19
Overall 15 3.0 3.2 2.1°
acceptance 0.1% Protease-A
5 4.7 24" 1.8
10 45 30° 2.0°
15 34 3.1° 1.9°

D Salt contents(%).
2 Refer to the footnote in Table 1.
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Fig. 4. Changes of amino nitrogen during the fer-
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Fig. 5. Changes of amino nitrogen during the fer-
mentation of ascidian with proteolytic enzyme
at5+1¢C
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Fig. 6. Changes of amino nitrogen during the fer-
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Fig. 8. Changes of VBN during the fermentation of
ascidian with proteolytic enzyme at 5+ 1C.

tease-AX T}= control®] W} papaing #7Hs 797}
FIHEL Zgkt)

(4) Total carotenoid®] W3}

<73 71Zb%, total carotenoid®] ¥ F WIS
ble 40} eI A Carotenoide o] /& H| &
F-d4dol, BrtAte] ol o277 A #E

Ta-
&} o
5

o~
T4t

2540 AT Az W FIRAW
@—© :NaCl 15%
B—a : NaCl 15% + Papain 0.1%
A—a [ NaCl 15% + Protease-A 0.1%
sol—
=
)
[=)
=3
<
g
4
m
>

1 1 1 1 1

20 30 40 50

Fermentation days

Fig. 9. Changes of VBN during the fermentation of
ascidian with proteolytic enzyme at 5+ 1C.

Table 3. Changes of total creatinine during the fer-
mentation(5 1) of ascidian with proteoly-

tic enzyme (mg/100g)
Period of fermentation(days)
Sample
0 10 20 30 40 50
Control
5* 135 226 258 240 187 159
10 130 145 282 223 145 144
15 132 164 272 275 123 130
0.1% Papain
5 142 225 272 250 178 152
10 157 180 269 299 145 155
15 157 176 267 247 169 160
0.1% Protease-A
5 148 246 330 258 195 184
10 147 240 341 285 196 156
15 150 232 269 241 193 183

* Salt contents( % ).

EE9 olgthd H, &, A 5 ANE olF2
de MARAM O Rxe dad HoGl, 1982
Britton® Goodwin, 1981).

3HH, carotenoid= AFol wel oA E AW
o Bxsigen Qi 4EE Wy 49 H
Ao Fag dle] Ha kO, 1983).

e
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A 89 total carotenoid® HF-& 1.1mg/100g°] H S
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Table 4. Changes of total carotenoid during the fer-
mentation(5 + 1) of ascidian with proteoly-

tic enzyme (mg/100g)
Period of fermentation(days)
Sample
0 10 20 30 40 50
Control
5* 100 096 088 082 085 080
10 095 092 080 082 081 0.78
15 105 09 08 08 083 077
0.1% Papain
5 110 097 092 095 083 080
10 099 095 093 08 081 077
15 093 098 091 08 078 0.72
0.1% Protease-A
5 098 094 089 076 073 063
10 099 091 08 075 072 065
15 102 090 082 073 070 061

Table 5. Changes of glycogen during the fermentation
(5+10C) of ascidian with proteolytic en-

zyme (%)
Period of fermentation(days)
Sample
0 0 20 30 40 50

Control

5* 161 138 107 095 080 0.63

10 162 130 L14 098 084 065

15 165 135 110 100 087 064
0.1% Papain

5 167 146 130 103 095 085

10 165 138 127 107 094 083

15 166 133 115 109 090 086
0.1% Protease-A

5 153 137 085 073 059 040

10 156 145 092 080 067 054

15 154 140 099 08 070 062

* Salt contents(% ).

Table 6. Extents of browning(AE) during the fermen-
tation(5 + 1) of ascidian with proteolytic

* Salt contents(% ).

(5) Glycogen® ¥ 3}
%A% glycogen®| I HBE Table 59 vHEhY
t}. glycogens, $EA AXE9 F83 A A
Fe ohgFoln AEA AEd QojN AR F

Zolal 715 A obd =10t} (Charles$ Beck,
1985). & S198DL, ERE £AF glycogen

T8¢ Ao 4 308A A= A

AlaFel FRE dW Fe 10% v g
gty B adtyd, B AgdA glycogend A
Aol A9 15%28em 4% A3 st
53] control®|\t papaind H7}3 AS¢rEe B
B4 protease-AE H7MSE A 97 glycogen #4
Zo] . ole BFHAY protease-AZF 2 amy-
lase”} 8-307] WFolgtn 44},

(6) ZWixeol Ws

SA471% AAAY g3 A A (AE)

enzyme
Period of fermentation(days)
Sample
0 10 20 30 40 50

Control

5D 508 510 519 524 529 538

10 510 513 520 518 525 540

15 509 514 518 525 532 547
0.1% Papain

5 508 514 511 524 531 540

10 508 512 513 527 534 539

15 509 510 515 522 531 535
0.1% Protease-A

5 5L1 514 521 519 530 542

10 510 513 519 526 533 536

15 509 516 524 530 533 535

D Salt contents(%).
2 The data measured by digital color measuring.

o WSE Table 691 e 4QEEs} #7}
akol g 239 Aol AN S4F 2
2o 2 Wale PR ok $:4o] 2o}
WAe) EASHE fAd &g 2Wol sulfite H2
o olahel SlAHA7] WEolT A
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A& 5e BeHA AFAE Table 89 et
W elth. Papain 0.1% ¢ protease-A 0.1% ] 24 5
%E HA7M A 54 2087 Ae $9490°] 5F
AES FNE = F dded 4 3047
7L dAstgn, =3 A9 1099 15%
A7t Aew 574 35Y, 459 FFEH FHUt
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Table 7. Contents of free amino acid in raw and fermented(20 days) ascidian with proteolytic enzyme at

5(+10) (mg/100g, moisture and salt free basis)
Control 0.1% Papain 0.1% Protease-A
AA Raw Sait contents(% ) Salt contents(%) Salt contents(%)
5 10 15 5 10 15 5 10 15

Lys 216.8 254.3 2413 12378 635.4 4916 455.8 12708 1,105.8 9074
His 197.3 248.2 216.5 200.2 406.5 2921 262.5 9074 8441 656.8
Arg 4.1 95.8 79.1 70.3 108.8 82.0 75.3 261.8 2173 192.1
Tau 1,1428 16952 14004 1,2895 33192 28673 25225 70274 65857 6,000.6
Asp 925.2 122.7 1109 100.6 262.3 237.8 200.7 524.6 496.5 4285
Thr 82.7 117.8 96.2 929 2359 222.7 213.2 599.2 500.6 4753
Ser 145.6 213.1 200.0 187.7 4114 369.5 3187 733.5 627.3 581.6
Glu 206.1 4985 432.5 393.7 1,033.7 992.9 900.1 25674 21802 20540
Pro 234.6 827.3 783.2 726.8 19237 15354 11136 34473 29435 25625
Gly 2924 385.7 354.0 3471 9758 864.9 640.0 19516 17608 13629
Ala 1973 299.2 2576 235.0 14580 12023 11150 25916 23819 21945
Val 9.1 204.0 189.3 16569 . 4263 417.3 384.2 864.9 681.0 601.6
Ile 833 125.3 110.7 924 174.9 125.3 97.8 412.6 203.7 189.2
Leu 90.8 184.3 162.5 1458 3193 297.0 235.0 568.3 362.8 320.7
Tyr 100.5 165.4 130.7 125.0 440.7 398.6 76.7 948.1 5394 3995
Phe 64.5 100.7 92.6 84.8 195.6 164.1 124.3 3129 261.7 2489
Total 41081 55375 48575 44855 12,3245 105608 9,035.4 249494 21,7013 19,176.1
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Table 8. The results of sensory evaluation of fer-
mented(5 + 1C) ascidian with proteolytic

enzyme
Period of fermentation
Sample (days)
20 50
Control
5 45" 4.5
10 4.6 3.2°
15 44° 34°
Color 0.1% Papain
5 4.7? 31
10 4.5 3.0°
15 4.5 3.0°
0.1% Protease-A
5 45 30°
10 4.6° 3.1°
15 45" 3.0
Control
5 34° 24°
10 36 2.7
15 3.0° 2.5°
Flavor 0.1% Papain
5 4.3 2.0°
10 4.0 2.3
15 4.2 24°
0.1% Protease-A
5 4.2 2.1°
10 4.4° 24°
15 4.4 2.7°
Control
5 3.0° 2.0°
10 2.7 1.8
15 24> 1.6
Taste 0.1% Papain
5 4.7 2.12
10 4.0° 2.0°
15 2.8 1.8°
0.1% Protease-A
5 ’ 45 1.9°
10 3.8 1.7°
15 3.0 1.6°
Control
5 3.2° 2.3
10 2.8° 2.1%
15 2.5% 2.0°
Overall 0.1% Papain
acceptance 5 46° 2.5°
10 4.3 2.2°
15 30° 2.12
0.1% Protease-A
5 4.5° 2.3
10 4.0 2.5%
15 2.9° 207

D Galt contents(% ).

‘2 Refer to the footnote in Table 1.
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