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Abstract

This study was conducted to determine the optimum fermentation time of low-salt fermented sea squirt
with Yujacheong. Experimental samples were prepared by adding 1% of roasted salt and 5% of Yujacheong
to 1 kg of sea squirt and then changed the fermentation time to 0 (YFT-0), 24 (YFT-24), 48 (YFT-48), 72
(YFT-72) and 144 (YFT-144) hours. The viable cell count of YFT-0, YFT-24, YFT-48, YFT-72 and
YFT-144 were 4.2, 5.1, 4.0, 3.3 and 3.0 logCFU/g, respectively. There was not significantly different in
moisture, crude protein, crude lipid and ash content of proximate composition according to the increase of
fermentation time. The amino nitrogen content tend to increase from 130.7 to 200.1 mg/100 g with the
increase of fermentation time. The amount of free amino acid gradually increased with the increase of
fermentation time. In the sensory evaluation of the low-salt fermented sea squirt with Yujacheong, the
shape score of all samples did not show significant differences, but color, odor, taste and overall acceptance
score decreased except YFT-24 had the highest score of texture after 24 hours of fermentation. Therefore,
fermentation at 3~4C for 24 hours was suggested to be the optimum manufacturing condition.
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’ Frozen sea squirt ‘

|

’ Thawing by immersion in sea water ‘

|

’ Draining (3 min) ‘

’ Cutting into 2~5 mm ‘

|

’ Adding 10 g of roasted salt and 50 g of Yujacheong to 1 kg of shredded sea squirt ‘

’ Mixing ‘

|

’ Packaging (polyethylene film, 19 cmx 27 cm) ‘

| |

Fermenting at Fermenting at Fermenting at Fermenting at
3~4C for 24 3~4C for 48 3~4C for 72 3~4C for 144
hour hour hour hour
| | | |
|  YFT0 | [ YFT24 | | YFT48 | | YFT-712 | |  YFT-144 |

[Fig. 1] Flowsheet for processing of low-salt fermented sea squirt Halocynthia roretzi with Yujacheong

by different fermentation times.
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<Table 1> Proximate composition of Yujacheong

olge 1t HEYANZ M U EUSY

Proximate composition (g/100g)

Sample

Moisture Crude protein

Crude lipid Ash Carbohydrate

Yujacheong 36.4+0.1 1.0+0.0

0.9+0.1 0.1£0.0 61.6

All values are mean+SD (n=3). Carbohydrate (g/100 g)=100-(moisture+crude protein+crude lipid-+ash)

<Table 2> Changes in viable cell count of low-salt fermented sea squirt Halocynthia roretzi with

Yujacheong by different fermentation times (logCFU/g)
Sample FT-0 FT-24 FT-48 FT-72 FT-144
Viable cell count 4.2 5.1 4.0 3.3 3.0

YFT-0, YFT-24, YFT-48, YFT-72, YFT-144, refer to the comment in [Fig. 1].

<Table 3> Changes in proximate composition, pH and volatile basic nitrogen (VBN) content of low-salt
fermented sea squirt Halocynthia roretzi with Yujacheong by different fermentation times

Sample Proximate composition (g/100 g) oH VBN
Moisture Crude protein Crude lipid Ash (mg/100 g)
YFT-0 79.1£1.0 4.7£0.2"° 0.9+0.1™ 2.9+0.0™ 5.9 10.3+1.6"
YFT-24 80.1+1.2 4.5+0.2 1.0£0.2 2.9+0.1 5.9 18.4+0.8°
YFT-48 79.2+0.2 4.5+0.1 1.0£0.2 2.7+0.2 5.8 21.4+0.8°
YFT-72 79.0+0.5 4.6+0.2 0.8+0.0 2.9+0.1 5.7 25.4+1.6
YFT-144 79.2+0.1 4.6:0.0 0.8+0.2 2.8+0.3 5.7 28.3+0.8°

Means with different superscripts in the same column are significantly different at P<0.05 by Duncan's

multiple range test.
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[Fig. 2] Changes in salinity of low-salt
fermented sea squirt Halocynthia
roretzi with Yujacheong by different
fermentation times. Means with
different letters in the samples are
significantly different at P<0.05 by
Duncan's multiple range test. All
values are meantSD (n=3). NS, not
significant. YFT-0, YFT-24,
YFT-48, YFT-72, YFT-144, refer to
the comment in [Fig. 1].
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[Fig. 3] Changes in TBA value of low-salt
fermented sea squirt Halocynthia
roretzi with Yujacheong by different
fermentation  times. Means  with
different letters in the samples are
significantly different at P<0.05 by
Duncan's multiple range test. All
values are mean+SD (n=3). YFT-0,
YFT-24, YFT-48, YFT-72, YFT-144,
refer to the comment in [Fig. 1].
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[Fig. 4]. Changes in amino-N content of
low-salt ~ fermented sea  squirt
Halocynthia roretzi with Yujacheong
by different fermentation times.
Means with different letters in the
samples are significantly different at

P<0.05 by Duncan's multiple range

test. All values are meantSD
(n=3). NS, not significant. YFT-0,
YFT-24, YFT-48, YFT-72,

YFT-144, refer to the comment in
[Fig. 1].
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3, AAHAB)= 27 61, 608, 609, 61.0 2
60.9= Al5it SAIA FoatE KolA ¢kokrt
Kim et al(2006)> A% $-H4do] RS Az
sto] A2oA 0~20U7F SAA7IAA AEe] W
sHE AR A3, A AIRe] dojHe) whet i
S(L#h 374-334), AAE@A, 1.0—101) 9 3
<

=

¢

A bk, 14.8—112)F 1 ko] Hids A
UeRglom, MAKAE, 612645 S7kehs
AeE Vel 2 AR Al zpolrt U
t}. Cho and Kim(2010)> A¢- ZFo| oisl
8%(wiv)ell slldsh= Fo HAdHE E3tste] Al
SAE Az T 20ToAM 16087 A 71H
Al Awo] WelE ZARSE Ay, WL 602
40.2), AME(agk, 103—8.9) @ FAT (b 93—
7.0) B 1 ol radhe AES UERgitia
Rk v ek

ub, Fopu|Al ko] W)

SAAREE 0AIRE, 482417F Bl 144410 %
glato] Az FA% AdE AR L(YFT-0,
YFT-48, W YFT-144)2] Fojn|-At ks =4
3t A3}, 247} 4,019.2, 3,943.1 2 4,003.5 mg/100
gl & kol Apol7t A9 §lSTH(<Table 5>).

<Table 4> Changes in color value of low-salt fermented sea squirt Halocynthia roretzi with Yujacheong by

different fermentation times

Color value Sample
YFT-0 YFT-24 YFT-48 YFT-72 YFT-144
L 48.0+0.4° 45.940.0° 45.5+0.2° 44.9+0.1%° 43.4+0.1°
a 10.240.4* 11.7+0.2° 12.0+0.1° 12.1£0.2° 12.3+0.5°
b 27.7+0.1° 28.6+0.0° 29.1+0.1° 29.2+0.1° 29.7+0.1¢
AE 61.1£0.4N8 60.8+0.0 60.9+0.2 61.0+0.0 60.9+0.1

Means with different superscripts in the same row are significantly different at P<0.05 by Duncan's
multiple range test. All values are meantSD (n=3). NS, not significant. YFT-0, YFT-24, YFT-48,

YFT-72, YFT-144, refer to the comment in [Fig. 1].
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7} 697.2, 679.9 4 705.1 mg/100 g© & 7} 3+
wokom 1 ThO] aspartic acid (614.5,
2 603.2 mg/100 g) 2 glycine (304.6, 283.9
9l 2922 mg/100 g)2] <=o]th

Heu et al.(2013)> Al xu] WA 879 Fo}
nak S AR AR, BE AR OlA
glutamic acid”} 1,151.2~1,973.2 mg/100 g& = 7}
& ko] Wtow, I ol
(551.7~871.9 mg/100 g)o]Attal K sl £ A
Fo] A vl=sklth Park(2011)> FFH=
of zkzt 7]k, dgeprldd B v S
H7rete] Ads Az F
4%t Ay BE AFZETFNA glutamic acid7}
828.8~899.0 mg/100 gO & 7} dhafo) “}‘”Oﬂi
aspartic acid, glycine ¥ alanine 52| o}v]WwAkS
AN Wit # Age] A
gt A8

u flobul At ghare] wis

SAANTEE 0A17Y, 24417Y, 48A17F, 7247}

aspartic acid

=

Fotv| Al e

ol ik

_,d
)

SO MHUAN L M=E L

XEM
==c

K

1447702 dejate] Azd FA% ALYAR
ZHYFT-0, YFT-24, YFT-48, YFT-72 'Y YFT-144)
o] G@jopu] At e <Table 6> o] ztzt

1,013.1, 13703, 11,4989, 1,7049 % 2136.7
mg/lOO ggi %*é/\]ﬂ’ol Zﬁﬂﬂj\i -cLalzo] =
Aehs AFE deeh Fo frelotnwake

B sampleoA  glutamic acid’} Z}Z} 236.6,
322.4,353.6, 4163 4 513.1 mg/100 go & 74 &
ol wgtow, 1 thFo] glycine (220.5, 301.7,
333.3, 365.5 2 473.7 mg/100 g) Y alanine (109.6,
152.1, 167.0, 188.6 2 243.0 mg/100 g)2] 0|2}
tt.

Lee et al.(1993b)> &< F2
d AL freotn At 23}
taurine, proline, glutamic acid, alanine, glycine %
aspartic acid 5°] A F8 oln| =AY 85%F
AA et om, o] F dnks e frEfobn| At
<l proline, alanine %! glycme«] o] =2 Flo]
AL grel Fask deS & Jlojgkal Hargh

L= =1
Hh Qlvh dnt 4# 7 gl FAvMERE 7

o)
01:)\
(e}
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<Table 5> Changes in total amino acid content of low-salt fermented sea squirt Halocynthia roretzi with

Yujacheong by different fermentation time (mg/100 g)
. . Sample

Amino acid YFT-0 YFT-48 YFT-144
Aspartic acid 6145 (153) 5976 (15.2) 6032 (15.1)
Threonine 198.6 (4.9) 193.6 (4.9) 2039 (5.1)
Serine 274 (5.7) 2243 (5.7) 2267 (5.7)
Glutamic acid 6972 (17.3) 6799 (17.2) 705.1  (17.6)
Proline 2425 (6.0) 2407 (6.1) 2356 (5.9)
Glycine 3046 (7.6) 2839 (7.2) 2922 (7.3)
Alanine 231.1 (5.7 237.6  (6.0) 236.1 (5.9)
Valine 1370 (3.4) 1399 (3.5) 1379 (3.4)
Methionine 79.1  (2.0) 774 (2.0 823 (2.1)
Isoleucine 119.5 (3.0) 119.5 (3.0) 1209 (3.0)
Leucine 2294 (5.7) 2483 (6.3) 2559 (6.4)
Tyrosine 1250 (3.1) 1328 (3.4) 1225 (3.1)
Phenylalanine 2089 (5.2) 199.6 (5.1) 2044 (5.1)
Histidine 964 (2.4) 940 (2.4) 934 (2.3)
Lysine 263.1  (6.5) 2332 (5.9) 2499 (6.2)
Arginine 2447 (6.1) 2408 (6.1) 2336 (5.8)
Total 4,019.2  (100.0) 3,943.1  (100.0) 4,003.5 (100.0)

“Percentage to the total content. YFT-0, YFT-48, YFT-144, refer to the comment in [Fig. 1].
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<Table 6> Changes in free amino acid content of low-salt fermented sea squirt Halocynthia roretzi with

Yujacheong by different fermentation times (mg/100 g)
. . Sample
Amino acid YFT-0 YFT-24 YFT-48 YFT-72 YFT-144
Phosphoserine 39 (04) 45 (0.3) 6.4 (0.4) 75 (0.4) 8.4 (0.4)
Taurine 129 (1.3) 157 (1.1) 200 (1.3) 217 (1.3) 233 (1.1)
Aspartic acid 23.0 (2.3) 302 (22) 325 (22) 358 (2.1) 458 (2.1)
Threonine 34.4 (3.4) 437 (32) 539 (3.6) 632 (3.7) 745 (3.5)
Serine 287 (2.8) 371 (2.7) 413 (2.8) 497 (2.9) 56.1 (2.6)
Asparagine 50.9 (5.0) 733 (5.4) 80.0 (5.3) 99.4 (5.8) 1229 (5.8)
Glutamic acid 236.6 (23.4) 3224 (23.5) 353.6 (23.6) 416.3 (24.4) 513.1 (24.0)
Proline 187 (1.8) 260 (1.9) 29.1 (1.9) 32.1 (1.9) 386 (1.8)
Glycine 220.5 (21.8) 301.7 (22.0) 333.3 (22.2) 365.5 (21.4) 473.7 (22.2)
Alanine 109.6 (10.8) 1521 (11.1) 167.0 (11.1) 188.6 (11.1) 243.0 (11.4)
Valine 31.0 (3.1) 427 (3.1) 44.1 (2.9) 50.0 (2.9) 63.6 (3.0
Methionine 19.1 (1.9) 322 (24) 351 (23) 379 (2.2) 463 (2.2)
Isoleucine 24.1 (2.4) 295 (2.2) 320 (2.1) 378 (2.2) 477 (2.2)
Leucine 33.6 (33) 451 (3.3) 457 (3.0) 543 (3.2) 69.6 (3.3)
Tyrosine 37.8 (3.7) 411 (3.0) 474 (32) 50.6 (3.0) 595 (2.8)
Phenylalanine 18.6 (1.8) 359 (2.6) 367 (2.4) 43.0 (2.5) 519 (2.4)
Histidine 26.1 (2.6) 323 (2.4) 329 (22) 334 (2.0) 485 (2.3)
Tryptophane 160 (1.6) 173 (1.3) 17.6 (1.2) 18.1 (I.1) 199 (0.9)
Ornithine 16 (02) 45 (0.3) 53 (0.4) 56 (0.3) 6.6 (03)
Lysine 383 (3.8) 516 (3.8) 51.9 (3.5) 574 (3.4) 774 (3.6)
Arginine 279 (2.8) 317 (2.3) 33.0 (22) 37.1 (2.2) 462 (2.2)
Total 1,013.1 (100.0) 153703 (100.0) 1,498.9 (100.0) 1,7049 (100.0) 2,136.7 (100.0)

“Percentage to the

oA e = A o ate] g
7 e #AVE 2 24#4 ATHChoi
and kim, 2011). %2}78 Xﬂ AR ¢
valine (2.9~3.1%), methionine (1.9~2.4%),
(3.1~3.3%), phenylalanine  (1.8~2.6%),
(5.0~5.9%) 9! histidine (2.0~2.6%) 52 2
m] Ak oS ZHE Uk @uks Y= ofvl
Hla Adjg oz g=-ko] A3t}

Ab 714 shEEe] W)

NS OAZE D 14447F0 2 ZElate] A

23 A AGBARZ(YFT-0 2 YFT-144)9]
714 &S <Table 7>3 o] 2935 2 296.7
mg/100 g2 AT mE Fr1d =
freldl zol7h gtk Fa FriEe
sampleol| A Na2] &&Fo] 197.8 2 198.8 mg/100 g
o2 71 deFo]l Bk, I THEoZ K (46.8

leucine
arginine
A o]-

Ak

=
-J—UI_

total content. YFT-0, YFT-24, YFT-48, YFT-72, YFT-144, refer to

the comment in [Fig. 1].

2 478 mg/100 g) B P (225 Z 23.0 mg/100 g)
ol At

Lee et al.(1993a)> &9 2 & A 2%
AF st 7hAHFe FU1A S

X HAE
ZAFE A, 5 AlET BT Na (385.7~426.6
mg/100 g), K (27473442 mg/100 g), Mg

(83.9~87.7 mg/100 g) @ Ca (13.1~13.7 mg/lOO g)
£ow 7 Fero] YTy BuEtd], Na 2
e e = Ael A% AAa

Wi AT

K o]

o,

3
=

b #s3A

SN S 0AIZY, 24A17F, 48A17F, 72413 A
144117k 0 2 Gefste] Azt FA AdYAA
Z(YFT-0, YFT-24, YFT-48, YFT-72 ¥ YFT-144)
o] ¥4 VZEE AVRT] fste] 74 Alm A
2o 3

-

>

Mz A, 247, % L R )
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<Table 7> Changes in mineral content of low-salt fermented sea squirt Halocynthia roretzi with

Yujacheong by different fermentation times (mg/100 g)
. Sample
Mineral YET-0 YFT-144
K 46.8+0.1° 47.8+0.4°
Ca 7.2+0.1™ 7.540.2
Mg 16.7+0.2° 17.340.3°
Na 197.8+0.7" 198.8+3.4
Fe 0.7+0.0N 0.8+0.1
Zn 1.8+0.1N 1.6+0.1
P 22.540.1 23.0+0.5
Total 293.5+]1.3" 296.7+4.8

All values are meantSD (n=3). Means with different superscripts in the same row are significantly different at
P<0.05 by student t-test. NS, not significant. YFT-0, YFT-144, refer to the comment in [Fig. 1].

<Table 8> Changes in sensory evaluation of low-salt fermented sea squirt Halocynthia roretzi with
Yujacheong by different fermentation times

Sensory evaluation

Sample Shape Color Odor Texture Taste Overall
acceptance
YET-0 3.840.2M 3.9+0.2° 3.6+0.3° 3.5+0.2° 3.740.1° 3.740.2%
YFT-24 3.740.3 3.940.3° 3.8+0.2° 4.0+0.1° 3.940.2¢ 4.0+0.1°
YFT-48 3.7£0.1 3.3+0.2° 3.0£0.4° 3.3+0.4° 3.0+0.4%® 3.5+0.3°
YFT-72 3.6+0.3 3.340.1° 2.9+0.2° 3.240.3° 3.140.3° 3.0+0.2°
YFT-144 3.5+0.3 2.7+0.2° 2.740.1° 2.6+0.2° 2.540.3° 2.740.2°

5 scales; 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good. Means with different superscripts in the
same column are significantly different at P<0.05 by Duncan's multiple range test. All values are meantSD
(n=10). YFT-0, YFT-24, YFT-48, YFT-72, YFT-144, refer to the comment in [Fig. 1].

o gigte] 10919 AeAAAE Ak 500 Erha AdEh
WA gAMeR WerAE AN A

<Table 8>3 7T} YFT-0, YFT-24, YFT-48,
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