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Halocynthia roretzi Sikhae
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This study was conducted to develop and characterize sea squirt Halocynthia roretzi sikhae. According to the
results for pH, total acidity, lactic acid bacteria, amino nitrogen and sensory evaluation of sea squirt sikhae during
fermentation for 6 days at 15°C, the optimum fermentation periods were 4 days for sourness-disliking customers
and 5 days for sour-disliking customers. No differences in the proximate compositions of sea squirt sikhaes
fermented for 4 days (4D) and for 5 days (5D) were found. There was a difference in the eproximate compositions
of commercial seasoned sea squirts, 4D and 5D, sea squirt sikhaes. The results of salinity, total acidity, amino
nitrogen and sensory evaluation of two kinds of sikhae suggest that the taste was stronger for 5D than for 4D, both
of which were superior to commercial seasoned sea squirts. There was, however, no difference in color of 4D, 5D
and commercial seasoned sea squirts. The results of E. coli analyses suggest that sea squirt sikhae is a safe food in

terms of sanitation.
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Fig. 1. Changes in pH and total acidity of sea squirt Halocynthia
roretzi sikhae during fermentation at 15C. Different superscript
letters for the same circle indicate significant differences at P<0.05.
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Fig. 2. Changes in lactic acid bacteria of sea squirt Halocynthia
roretzi sikhae during fermentation at 15C.
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etzi sikhae during fermentation at 15C.
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Table 1. Percentage of preferable panel member forsea squirt Hal-
ocynthia roretzi sikhae during fermentation at 15°C (%)

Fermentation day
0 1 2 3 4 5 6

Sour-unpreferring 0 0 0 0 50 20 O
Sour-preferring 0 0 0 0 10 60 30
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44 % 97l A9 1A Sokeichn ksl
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©.2332290 mg/100 g H19]0] Itk B 118} v} 9lon], Kim et
al. (1994d)S 24 &A47]0) =gt ©Ao] Alaf|e] AL 300
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A Algl 2] glof vlsto] ZHAukS QA o] e 24 {2 glo|

nju]ste]et ¥ ‘:JE]‘”‘:}
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715 =7} QIThal #7]31 panel member] AtH]E(%)= LIE}
Wieh
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Table 2. Proximate composition and salinity of sea squirt Halo-
cynthia roretzi sikhaes and commercial seasoned sea squirt Halo-
cynthia roretzi

oot Mostre 0L i
66.8+0.8% 6.4+0.2° 1.0£0.3* 2.2+0.1¢
66.3+0.7¢ 6.9+0.3° 1.6+0.4° 2.0+0.1¢
T 79.3+0.3° 9.0£0.12 2.6+0.22 3.5+0.1°
81.9+0.2° 8.9+0.1° 0.8%0.1°¢ 3.80.0°
82.7+0.22 7.7+0.1° 0.320.0¢ 4.1+0.22

Range 79.3-82.7 7.7-9.0 0.3-2.6 3.5-4.1
(Mean) (81.3)  (85) (12)  (3.8)

'4D: sea squirtsikhae fermented for 4 days, 5D: sea squirt sikhae

Product Ash

Prepared 4D
sikhae' 5D

Commercial U
seasoned g
sea squirt?

fermented for 5 days, T : commercial seasoned sea squirt in
Tongyeong, U: commercial seasoned sea squirt purchased in
Uljin, S: commercial seasoned sea squirt purchased in Sokcho.
*The data were quoted from Lee et al. (2013).

*Different superscript letters indicate a significant different at
P<0.05.
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Fig. 4. Protease activity of extracts from sea squirt Halocynthia
roretzi sikhae toward various pHs.

'4D: sea squirt sikhae fermented for 4 days, 5D: sea squirt sikhae
fermented for 5 days.
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Fig. 5. Salinity of sea squirt Halocynthia roretzi sikhae and
commercial seasoned sea squirt Halocynthia roretzi.
'4D: sea squit sikhae fermented for 4 days, 5D: sea squit
sikhae fermented for 5 days, T: commercial seasoned sea squirt
purchased in Tongyeong, U: commercial seasoned sea squirt
purchased in Uljin, S: commercial seasoned sea squirt purchased
in Sokcho.
*The data were quoted from Lee et al. (2013).
*Different letters on the data indicate a significant difference at
P<0.05.
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Fig. 6. pH and total acidity of the prepared sea squirt Halocynthia
roretzi sikhae and commercial seasoned sea squirt Halocynthia
roretzi.

'4D: sea squit sikhae fermented for 4 days, 5D: sea squit
sikhae fermented for 5 days, T: commercial seasoned sea squirt
purchased in Tongyeong, U: commercial seasoned sea squirt
purchased in Uljin, S: commercial seasoned sea squirt purchased
in Sokcho.

*The data were quoted from Lee et al. (2013).
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Fig. 7. Amino-N content of the sea squirt Halocynthia roretzi

sikhae and commercial seasoned sea squirt Halocynthia roretzi.

'4D: sea squit sikhae fermented for 4 days, 5D: sea squit

sikhae fermented for 5 days, T: commercial seasoned sea squirt

purchased in Tongyeong, U: commercial seasoned sea squirt

purchased in Uljin, S: commercial seasoned sea squirt purchased

in Sokcho.

*The data were quoted from Lee et al. (2013).

*Different letters on the data indicate a significant difference at

P<0.05.
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Fig. 8. Odor intensity of the prepared sea squirt Halocynthia
roretzi sikhae and commercial seasoned sea squirt Halocynthia
roretzi.

'4D: sea squit sikhae fermented for 4 days, 5D: sea squit sikhae
fermented for 5 days, T: commercial seasoned sea squirt
purchased in Tongyeong, U: commercial seasoned sea squirt
purchased in Uljin, S: commercial seasoned sea squirt purchased
in Sokcho.

*The data were quoted from Lee et al. (2013).

*Different letters on the data indicate a significant difference at
P<0.05.
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Table 3. Hunter color value of sea squirt Halocynthia roretzi sikhae and commercial seasoned sea squirt Halocynthia roretzi

Product Sample code L a b AE
Prepared 4D 28.7840.25 21.99:0.67 15.860.02 75.08+0.43
Sikhae' 5D 26.73+0.08 22.80+0.58 16.25+0.04 75.45+0.24

T 36.65:0.26 15.1740.09 20.14+0.09 0.2640.22

Commercial U 35.67+0.07 11.090.30 19.97+0.20 4.3240.32

Seaso”eﬁz S 31.53+0.06 15.5140.03 18.89:0.02 5.48+0.06

sea squi Range (Mear) 31.53-36.65 11.09-15.51 18.89-20.14 0.26-5.48
g (34.62+2.72) (13.92+2.46) (19.67+0.68) (3.35:2.74)

'4D: sea squirt sikhae fermented for 4 days, 5D: sea squirt sikhae fermented for 5 days, T : commercial seasoned sea squirt purchased in

Tongyeong, U: commercial seasoned sea squirt purchased in Uljin, S: commercial seasoned sea squirt purchased in Sokcho.

’The data were quoted from Lee et al. (2013).
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Table 4. Result of sensory evaluation on taste, color and flavor of the sea squirt Halocynthia roretzi sikhaes fermented for 4 days and 5 days

(Score)

Panel member Sikhae fermented for 4 days Sikhae fermented for 5 days

Taste Color Flavor Taste Color Flavor
Sour-unpreferring 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0
Sour-preferring 3.0+0.0 5.0+0.0 3.5+0.6 8.2+0.6 5.0+0.0 7.4+0.5
A3l 2%9] ofu| e A4 ke 7H7F 137.4 mg/100 g 2 1484 D - 4D ] 8.93
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130 mg/100 g©.2 Z7}3t9ickn 218k v} 9tk 18], Cha
et al. (2004b)-2 He A13)|<] ofu|ie A4 FHES 250 mg/100
g, Lee et al. (1983)& 7}x1] 4]8]2] ofulie 24 ghaFo] 290
mg/100 g, Kim et al. (1994c)2 @A 0] 2|35 15T A
1547 Az of obnlie A FFFo] oF 300 mg/100
g, Choi et al. (2001)& AAE A% ul2 o Ao} A5 559
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Fig. 9. Viable cell counts of sea Halocynthia roretzi sikhae and
commercial seasoned sea squirt Halocynthia roretzi.

'4D: sea squirt sikhae fermented for 4 days, 5D: sea squirt sikhae
fermented for 5 days, T : commercial seasoned sea squirt
purchased in Tongyeong, U: commercial seasoned sea squirt
purchased in Uljin, S: commercial seasoned sea squirt purchased
in Sokcho.

*The data were quoted from Lee et al. (2013).
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