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This study examined the development of a low-salt fermented seafood product using an ascidian (Halocynthia
roretzi), and the optimum processing conditions and quality characteristics of the low-salt fermented ascidian
(LSA). The optimum processing conditions for the LSA were as follows. The ascidian was shelled and
its muscle sliced into 5 mm widths. This was soaked in a 10% salt and 1% sodium erythorbate solution
for 20 min. The solution was drained and then the muscle was soaked in 0.1% sodium bisulfite solution
for 1 min. To this was added a 1:1 mixture of anchovy sauce and rice gruel, and it was fermented at
5C for 15 days. The moisture content and salinity of the LSA were 75.0-75.4% and 8.0-8.5%, respectively.
During salt-fermentation at 5C for 20 days, the amino-N content of the LSA mcreased and the texture
softened gradually. The viable cell counts in early salt-fermentation were 4.2-4.5x10* CFU/g, and this decreased
gradually. The ratio of saturated fatty acids tended to increase in early salt-fermentation, while that of
polyunsaturated fatty acids decreased slightly. Chemical experiments and sensory evaluation showed that
the dipping treatment in 1% sodium erythorbate solution and 0.1% sodium bisulfite solution resulted in
a good color and prevented browning of the salt-fermented ascidian meat. Moreover, adding anchovy sauce
and rice gruel mixture improved the flavor of the LSA.
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B Ao ALR3 24t $H o), Halocynthia roretzie
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Fig. 1. Flowsheet for the salt-fermented ascidians preparation.

Yanchovy sauce : rice gruel (1:1) mixture.
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difference, 2 2}y2 A3\t oluf F =19 H(standard plate)
o] L& 91.6, agt2 0.28, b3S 2.69°]YTh.

HEZA
Sg4o] gl 2%

3= FAH 999 panelS T35t
o $-#H4do] R /\]E—A o, Mz g FE 7IsE T
tste] sAA FAYG: o S, 4 F5, 3 BE, 20 85,

3:
1: o}F o2 HrFeA, ole] Hgho = JYenlAth
AAL Aael] tiet FAAA Fo4d HAHL SPSS system
(Statistical Package, SPSS Inc. USA)S ©]-8-3}o ANOVA test

2 Duncan's multiple range test® p<0.05 £l A Al 23749
#2432 A48 TH(Han, 1999; Kim et al., 1993; Hurukawa,
1994).

o

27 %

Yo ML HS &Y

Fig. 19] 7}8349l we} Axg $d4do] AL A7 3%
& 5CoAlA H254A71HA pH B HEH GV HL S5
H3lE 243 A= Table 13} Fig. 29} 2t pHE| W &lo
A HET C 2 AG A A2 54 F o gashe
A%E Woln YoM, 4G A Al9 FIE Wt Ael
ATk 2T C % AF A2 A29 3101 pHI} k24
A A& F&3HE Table 29 Ao Wt} A-A|A
20 54 F A4 A0 Holt A7INRY 9% BEel
Row A7, 4Y A2 A2E AAE lactic acids] GO
= pH7} 52-55%2 7].;(1— %—Al-l;} /‘*H Z _41:11—%—10:17];‘(1_]}\_4
MHE 1Y dzT ot AVHGIALT A 4=
o, Ad AL Al B A2E W R Y Frhelke
B%e wolx Lot 2 Y} vlokste] pHel wstel v
Fgol} ojujFe] AL A & e E Wk 17
A8 A Al 2 A29] FAAPEIHL FFol 2T
of vl3) Y53 B H7he X YA G &
A AR *Mrﬂc}

&4 % S0 AL AE 2
ok S F $390) A2e) v

OI>I|:.I

B35

of

0z
H[[

-{o

QKo

olf=
A 2] W3l Table 29}
= RE ABoA Z7tH

Table 1. Changes in pH of salt-fermented ascidian during
low temperature fermentation

Fermentation (Day)

Sample”
amp'e 0 5 10 15 20
o] 6.34 6.05 6.04 5.94 5.95
A1 6.10 6.20 6.24 6.24 6.23
A2 5.45 5.38 5.23 5.17 5.19

YRefer to Fig. 1.
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Fig. 2. Changes in volatile basic nitrogen content of the salt-
fermented ascidian during low temperature fermentation.
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Table 2. Changes in acidity and

Aol A5H AR ARG FET-2BS

salinity of salt-fermented ascidian during low temperature fermentation

Fermentation (Day)

Sample”

0 5 10 15 20
C 20.4£0.3 23.2103 32.0+0.4 33.810.4 32.2+03
Acidity (mL) A1 22.4+01 23.2+0.2 23.6+0.2 23.6+0.0 23.8+01
A2 46.41£0.3 48.3+04 50.5+0.1 50.8+0.1 50.6x0.0
C 20.6+0.1 20.7+0.1 20.4+0.2 20.5+0.2 20.5+0.1
Salinity (%) A1 8.6+0.0 8.7+0.1 8.4+0.0 8.2+0.1 8.2+0.1
A2 8.5%0.1 8.4+0.1 8.1£0.1 8.0+£0.2 8.0+£0.0

YRefer to Fig. 1.
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Fig. 3. Changes in NH>-N content of the salt-fermented
ascidian during low temperature fermentation.
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Fig. 4. Changes in alcohol content of the salt-fermented
ascidian during low temperature fermentation.
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Fig. 5. Changes in viable cell counts of the salt-fermented
ascidian during low temperature fermentation.
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g oS FEAASHE Ay gt WA g3t At
212, tocopherolZt W& A AcEANE Yeldri &)
At

0.3
——C Al —a—A2

TBA value (O.D.)

0 & , ' ' —

0 5 10 15 20
Fermentation (Day)

Fig. 6. Changes in TBA value of the salt-fermented ascidian
during low temperature fermentation.
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Table 3. Changes in fatty acid composition of the salt-fermented ascidian during low temperature fermentation (areca %)
Fermentation (Day)

Fatty acid R?V.V 10 20
ascidian I
c A1 A2 c A1 A2

14:0 9.8% 9.8 9.6 8.7 9.4 9.5 8.4
15:0 1.0 1.8 1.9 1.7 2.0 1.9 1.9
16:0 17.6 19.8 18.9 18.0 20.0 19.7 18.3
16:1n-7 4.0 3.7 4.8 34 4.1 4.2 3.3
16:1n-5 0.4 0.4 0.4 0.3 0.4 0.4 04
16:2n-4 0.4 0.3 0.4 0.4 0.5 0.4 0.4
17:0 0.5 0.9 0.8 0.6 0.9 0.9 0.9
16:3n-4 02 0.2 0.2 0.2 0.3 0.3 0.3
16:3n-3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
16:4n-1 1.6 1.8 2.0 1.9 2.9 3.2 2.8
18:0 47 4.9 4.2 4.0 6.5 5.0 47
18:1n-9 4.1 4.4 3.9 5.3 37 3.9 5.5
18:1n-7 74 7.7 7.7 7.3 7.8 7.6 6.4
18:1n-5 0.1 0.1 0.1 0.1 0.1 0.1 0.1
18:2n-6 2.2 2.4 21 45 2.0 2.2 5.2
18:2n-4 0.4 0.3 0.4 0.3 0.4 0.4 0.3
18:3n-6 0.3 0.2 0.2 0.2 0.2 0.2 0.2
18:3n-4 0.2 0.1 0.2 0.1 0.2 0.2 0.1
18:3n-3 1.6 1.6 1.8 15 1.3 1.4 1.4
18:4n-3 25 2.3 24 25 2.2 2.2 2.2
20:0 0.3 0.3 0.3 0.3 0.5 0.4 0.4
20:1n-9 0.5 0.5 0.6 0.4 0.5 0.5 0.4
20:1n-7 0.5 05 0.7 0.5 0.7 0.7 0.5
20:2n-6 0.2 0.2 0.2 0.2 0.2 0.2 0.2
20:3n-6 0.1 0.1 0.2 0.1 0.1 0.1 0.1
20:4n-6 1.2 1.1 1.2 1.2 15 1.2 1.4
20:3n-3 0.1 0.1 0.2 0.1 0.1 0.1 0.1
20:4n-3 0.4 0.3 0.5 0.4 0.4 0.4 : 0.4
20:5n-3 16.4 14.6 15.7 16.2 135 15.2 15.5
22:0 0.1 0.5 0.2 0.1 0.2 0.1 0.1
22:1n-7 1.1 1.0 1.1 1.1 1.3 1.1 1.1
22:4n-6 0.1 0.1 0.1 0.1 0.1 tr 0.1
22:5n-6 0.2 0.2 0.2 0.2 0.2 0.14 0.2
22:5n-3 0.5 0.6 0.5 0.6 0.5 0.5 0.5
22:6n-3 175 16.9 16.1 17.0 15.4 15.9 16.2
RPUFA® 1.93 1.59 1.68 1.84 145 1.57 1.73

"Refer to Fig. 1.
“Mean value of duplicate.
YRemaining ratio of poly unsaturated fatty acids: 20:5n-3+22:6n-3/16:0.

Table 4. Changes in color values of the salt-fermented ascidian during low temperature fermentation
Fermentation (Day)

1) 2)
Color value Sample 0 5 10 15 20
C 37413 36.5+1.3 35.2+0.6 34.5+1.2 33.4+0.8
L-value A1 37.4+£0.8 36.1+£0.9 343111 31.510.7 32.5+1.2
A2 42.2+0.7 43.1+0.7 42.61+1.1 43.0+0.8 44.1+0.6
C 10104 1.0+0.5 0.510.6 -0.9+0.5 -1.120.2
a-value A1 0.48+0.2 -1.5+0.2 -1.6+0.2 -1.0£0.4 -1.0+0.1
A2 1.21+0.5 1.410.1 1.940.3 2.0£0.1 1.6+£0.2
C 14.8+0.9 13.9+0.3 12.5+0.1 11.1£0.8 11.210.8
b-value A1 15.210.2 10.1£0.5 10.9+0.5 10.0£04 9.91+0.6
A2 14.01£0.1 16.3x0.4 15.6+0.1 17.3+0.3 16.71£0.1
C 61.2+0.4 63.0+£0.8 63.2+0.5 63.510.9 64.5+0.6
4E-value A1 61.5+0.5 64.4+0.5 64.9+0.6 65.8+0.4 65.9+0.3
A2 59.5+0.4 58.9+0.4 57.7+0.3 57.210.6 56.9+04

"L-value, lightness; a-value, redness; b-value, yellowness; 4 E-value, color difference.
PRefer to Fig. 1.
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Table 5. Changes in texture profiles
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of shear-press test of the salt-fermented ascidian during low temperature fermentation

Fermentation (Day)

Texture profile” Sample?
0 5 10 15 20
C 479.7+29.7 444.3+19.6 394.0£29.4 361.1+£22.1 237.0+23.6
Max weight (g) A1 434.2+31.0 423.7£15.5 409.3+34.5 354.0£29.6 308.0£35.8
A2 473.0+£19.5 463.0£20.0 434.7+27.2 406.5123.5 332.7+£25.7
C 1,791.21725 1,734.2+80.9 1,590.4+£55.0 1,379.6+£42.3 1,030.0+£34.1
Hardness (g/sz) A1 1,551.8£88.4 1,519.0+£42.2 1,413.7£55.3 1,279.0£32.4 1,150.1142.1
A2 1,762.8+£59.3 1,718.2+43.0 1,545.5+38.5 1,410.4+£47 4 1,190.8+35.2

"Hardness (g/cm’)=max weight (g) x sample height (cm)/sample area (cm’) x distance (cm).

JRefer to Fig. 1.
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Table 6. Changes in sensory evaluation of the salt-fermented
ascidian during low temperature fermentation

Fermentation (Day)

1
Sample " —5 5 10 15 20
c 29° 29 27° 26 26
Taste A1 35° 33 25 20 -
A2 36° 36° 37° 37 386
C 427 30 286 23 19°
Color Al 42° 17 1.7 15 15°
A2 47° 47 45 46 4.5°
Over-sll o] 34° 29 2.6 22 22
aceeptance Al 38" 23 2.0 1.7 -
P A2 40" 42 42 43 40

"Refer to Fig. 1.

5 scale score, 5; very good, 4; good, 3; acceptable, 2; poor,
1; very poor. Means (n=9) within each column followed by
the same letter are not statistically different (p<0.05).

Zo] ofido] glo] TEFo g Fad H&o] FAHAh
FHA 7135 HrtidlA 4ol AEY &4 2I)de &
AlE Tl A FE9 AZolrt A9 fileo), 4 73kl
AAEeE Az dst 2 A5 A ol g AlF 3
FAY Apol7t AR, $3340] §o M7 A3 M
Fo] TF4 FH4L84 F Ul & A= YUeKT o4y
olgtetd HMEEA 9 #y Frle] Aol A d 540l
AZe 7EzAL 1A 344l & Smm A7 slicedt
& 10% 2197 1% sodium erythorbic acid EF-8-Ao)| 20 3+
AA S oL Bwr|S 81, T ©]F 0.1% NaHSO; £
Foll 1 £ AAS & Ew71E & $-540] Sl disl BA)Y
Ao B2 EJHE 20%, lactic acid 0.25%, ethanol 2.0% =
sorbitol 6%2 Z7F8 ] 5CAA 15U AE AL SAAI =
Aol F4 EAHAN 71 ATt

$-Hao] WAgS 5T 1597 SAAIZ 24 4ol
Aze] Wt E- 248 Table 70 VeI $-%84do] Az
C, Al 2 A29) FEEFL 7} 67.5%, 77.5% B 15.1%Z2 A
2T C7F 7 Bol Zastion, 2uude gk bzt
7.7%, 9.0% L 10.6%, 183 X370 ke Zzt 18.7%,
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Aloldl 43 A 249 o]zt AU
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Table 7. Proximate compositions of raw and the salt-fermented ascidian

Proximate composition (g/100 g)

Sample"

Moisture Crude protein Crude lipid Ash Reducing sugar
Raw ascidian 81.5+0.1 10.4+0.3 0.7+£0.2 22101 52+0.5
Sample C 67.5+0.2 7.7£04 0.3+0.0 18.7+0.2 5.8+04
Sample A1 77.5x0.1 9.0+0.3 0.4£0.1 6.7£0.2 6.4+0.3
Sample A2 75.1+0.2 10.6+0.3 0.320.0 6.810.1 7.240.3
YRefer to Fig. 1.
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