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Development of Black Edged Sculpin Gymnocanthus herzensteini Sik-hae

Won II Cho and Sang Moo Kim®
Department of Marine Food Science and Technology, Gangneung-Wonju National University Gangneung 210-702, Korea

Sik-hae is traditional Korean fermented seafood manufactured by mixing ingredients such as fish, radish, garlic, pepper,
etc. To facilitate utilization of the black-edged sculpin Gymnocanthus herzensteini, which is an abundant unusable fish
caught in the East Sea, sculpin sik-hae was developed for commercialization as a low-salt fermented food. There was
no significant change in the proximate composition of the sculpin sik-hae during storage. The pH of the sculpin sik-hae
decreased, whereas the acidity, amino-N, and volatile basic nitrogen contents increased as fermentation progressed. The
number of microflora increased gradually up to 14 days of fermentation and then decreased. Based on a sensory evalua-
tion, sculpin sik-hae stored at -1°C was superior to that stored at 5°C. Therefore, sculpin sik-hae can be commercialized

as a new fermented seafood.
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Fig. 1. Manufacture processing sheet for the development of sculpin Gymnocanthus herzensteini sik-hae.
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Gt %, vhh Al SR 54510 25 mLE #% o}
2 0.1 N NaOH &0 2 pH 8.52 ZA3}aL formaldehyde
2ol(pH 8.5) 20 mLE 7}516] pH7F Lok ® 0.1 N NaOH
golo2 pH 85714 ThA] ARt 22 PR o= 0.1 N
NaOH -§oie] ZA1g-& A1A5}0] ofu]te 222k o}3ich,

BFdrd 7] A 452 Microdilution method (Chae, 1998)
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mLE 7}ete] 18 F<F whHkeh & o w(Whatman No. 2,
England)3}$it}h, Conway unit 2Alof oj7}ol | mL 2 3}
KoCOs 1 mL, YA+ 0.01 N HaSOs 89 2 mLE ZH2 4
T 37°COIA 3417 93 Thg Ao Bumswisk A A|oFS
1-2 W& %716k 0.01 N NaOH= 27 sto] 28 4714
3 7t

x~

OldzE o+ &3

Al 44 59 nAE Weke 4
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A 48Xk HlFE The 245 SR B4 24 dilu-
o g3tol 1 g F9| WS A3t
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155 H(KFDA, 2012)¢] =
= standard plate agar, lac-

tion pour method &

Table 1. Medium for the culture of proteolytic bacteria

A Skim milk 209
Distilled water 500 mL
pH 7.0
B Bacto peptone 59
Yeast extract 19
Sodium chloride 80g
Bacto agar 159
Distilled water 500 mL

*A and B were autoclaved for 10 and 15 min, respectively.

o}, 34 HE U 4 911_1,} T} 5%4 urHHx]Eix]E
AT}, 6401k T, 74 RE Fh, 851015 0, 9%
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2t agiol ek $o 2jol2 2ARlct, Hlolel 7+ 4
CEEEETEE S EERERT Y

Zzi7} o &t

= =
US4

Sich A8} A% % ek Ro] WSk Table 29 2tk St
AE 10ColA 997t <4 A7l 2 S A, BR %
66.5+£0.6-68.3+£0.5%°]31 o, ot 2R EpSlE
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Table 2. Changes in the proximate composition of sculpin Gymnocanthus herzensteini sik-hae during storage
Type A (%)
Temperature (C) Storage period (days) Moisture Crude protein Crude fat Total carbohydrate  Crude ash
0 68.3+0.52 14.74£0.22 0.7+0.22 11.940.32 5.0+0.22
] 10 67.2+0.3° 14.2+0.2° 0.8+0.3? 10.4+0.2° 4.3+0.1°
30 67.0£0.3° 14.6+0.12 0.9+0.12 10.6+0.2° 4.2+0.1°
50 67.4+0.2° 13.240.1¢ 0.8+0.12 9.7+£0.1° 4.1+0.1°
0 68.3+0.52 14.7+£0.22 0.7+0.22 11.9+0.32 5.10.22
5 14 66.4+0.4% 14.240.1° 0.8+0.12 10.6+0.2° 4.74£0.12
40 68.2+0.3° 13.7£0.1° 0.7+0.12 9.5+0.1¢ 4.3+0.1°
Type B (%)
Temperature (C) Storage period (days) Moisture Crude protein  Crude fat Total carbohydrate Crude ash
0 66.5+0.6° 16.9+0.32 0.9+0.12 10.0£0.22 5.6+0.22
] 15 65.6+0.4° 15.5+0.2% 0.8+0.12 9.9+0.12 5.4+0.12°
35 64.2+0.3° 15.1+0.2¢ 0.9+0.12 9.3+0.1%° 5.2+0.1°
53 64.7+0.3¢ 14.8+0.1° 0.8+0.12 9.120.1%¢ 4.9+0.1°
0 66.5+0.6% 16.940.32 0.9+0.12 10.0£0.22 5.6+0.22
5 17 66.2+0.32° 15.8+0.2° 1.1£0.12 9.5+0.1° 4.7+0.1°
42 66.7+0.22 15.0£0.2° 1.1£0.12 9.0+0.1¢ 4.3+0.14
ac Mean values in the same column with different superscript are significantly different (P<0.05).
Type A Type B
55 55
51 5
T T
o [1
45 | 45
—-—5°C ——5°C
—8—-1°C —a— 4o
4 I I I 4 1 1 1
0 20 40 60 80 0 20 40 60 80

Storage period (days) Storage period (days)
Fig. 2. Changes in pH of sculpin Gymnocanthus herzensteini sik-hae during storage.

- Fermented at 10C for 9 days and then stored at 5C.

-=: Fermented at 10°C for 9 days and then stored at -1 C.



332 z4d
Type A
2
__15F
9
€
o
c
o
o
o
S 1L
L
©
<
_|
—4—5°C
0.5
—a— -1°C
0 L Il 1
0 20 40 60 80

Storage period (days)

ne

oY
S~
N

Type B
2
15
1 L
—4—5°C
0.5
—&— 1°C
0
0 20 40 60 80
Storage period (days)

Fig. 3. Changes in the lactic acid content of sculpin Gymnocanthus herzensteini sik-hae during storage.

- Fermented at 10°C for 9 days and then stored at 5C.
- Fermented at 10°C for 9 days and then stored at -1C.
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Type A Type B
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Fig. 4. Changes in the amino-N content of sculpin Gymnocanthus herzensteini sik-hae during storage.
- Fermented at 10°C for 9 days and then stored at 5C.
- Fermented at 10°C for 9 days and then stored at -1C.

Type A Type B
70 70
60
50
40 +
30 F
20 L —-5°C 20 L —o— 5°C
—a— -1°C o 1°C
10 10
0 . . . 0 L . .
0 20 40 60 80 0 20 40 60 80
Storage period (days) Storage period (days)

Fig. 5. Changes in the VBN content of sculpin Gymnocanthus herzensteini sik-hae during storage.
-: Fermented at 10C for 9 days and then stored at 5C.
-+ Fermented at 10°C for 9 days and then stored at-1C.
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2Jol| 2}2} 6.8x10° & 7.6%10° CFU/g 0.2 714 %5
NA= AR AR ol 7H =Tt Al siA
725190tk Kim et al. (1994b)- #1421 500l A] 3.4x10°
CFU/g= 104 Jtofl w7} 71 Qkvharl Hushelar, e
2 9 AR Felet 7% 9] ATolA] 44E vk § 100
A Al S o Sr7t Eolethal Barskgl=t|(Kang et

al.,, 2004), o]i= & A2 e} fAFsEGITh, Lactic acid bac-
teria= 5C 9] A% AG3} BE BT A 35Uxte] 7P =7
UeRgon 1 #4242 4.2x10°9 1.9%10° CFU/gol 9lE
g, 71 % 7hxate] 108 CFU/ge G-A18Ha, -1 oA A&
SHE t= A% 10970l F+t7t st e, oAl &
7¥ske] 105-107 CFU/g& 9-A|519lch. Kim et al. (1994b)2
2.AJof A1) 7HEF HA4Lof A] lactic acid bacteriat:= 473 15U A
71 = yepdon 1 3 7haste] 108 CFU/gS 943t
5=y, o= B ALl S-ARSHA L), Proteolytic bacteria
=AY BY 2F 7 AL Eo| A gasihrl Hap 574
st em, 13t 10%-10° CFU/go] $ltt, 8] A3 <4 &
o] n| QY& 3} 917K(Cha et al., 2004b)of| A Thil 2 Kaj+o]

Table 3. Changes in the number of microflora of sculpin Gymnocanthus herzensteini sik-hae during storage

Type A (CFU/g)
Storage period ) . . . . . .
Temperature (C) (days) Total viable cell count  Lactic acid bacteria Proteolytic bacteria Fungi
0 6.8x10° 2.8x107 8.7x10° 5.6x10*
10 7.8%x108 6.8x106 7.2x10? 5.3x10?
Py 20 6.3x108 3.2x107 2.4x103 2.9x103
30 2.8x107 5.6x10° 4.7x108 3.2x10°
40 4.5%x10° 3.9x10° 5.9x10° 4.5x103
50 5.6x10° 2.1x10°% 6.3x103 2.6x108
6.8x10° 2.8x107 8.7x10° 5.6x10*
8.8x108 8.2x108 4.5x103 1.8x108
14 3.7x10° 6.3x108 6.3x104 3.2x10°
° 28 6.8x10° 3.1x10° 3.8x10° 2.8x10°
35 5.8x10° 4.2x10° 4.2x105 2.3x10°
42 3.7x108 8.2x108 2.2x10° 4.5x104
Type B (CFU/g)
Temperature (C) Stor?f::yz)enod Total viable cell count  Lactic acid bacteria Proteolytic bacteria Fungi
0 8.6x10° 4.6x107 1.2x10° 4.7x104
10 1.6x10° 7.7x108 1.8x10° 3.2x10°
p 20 4.5x108 2.3x107 3.3x108 3.3x108
30 5.2x108 5.2x108 4.5x108 5.2x103
40 3.7x108 9.6x10° 7.1x103 1.2x10*
50 5.5x10°% 4.5x105 5.0x103 7.9x102
8.6x10° 4.6x107 1.2x10°8 4.7x104
1.2x108 2.2x108 6.0x10° 3.8x10°
5 14 4.5x10° 4.3x107 8.0x10* 7.4x10°%
28 7.6%x10° 8.7x108 2.4x10° 6.4x10°
35 3.8x10° 1.9x10° 1.8x10° 9.1x104
42 2.9x108 1.5%108 2.6x10° 2.2x10°
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o}, Fungi¢] - AGT}BY B 4471700 02 250] %
7-o- W37} 29) 1, Kim etal. (1994b)S @ 3 o] ]3] d7o]
A %4 10974712 F718ke7} 1 3 ghasteickn Bt
Lo, o & qlauel fARHAL, ofo] uket S 4jshE
WE G4 F ALl A% 9@ fETh, vAEe ofst &
2 A AAA AN §58 R 0.2 Tk}

A= Table 49F 2
Az wpe el st

ok, T57AL A AR AR 7| B 500 49 AG B
# i AR 30000 71k, 59 ol S AT A
£ A 10928 400712 ebieh el -1 ool #
w S A 60U FA 7|27k 5 oA A3
SToA] AT 9 m Falo] 9, 609 o4 A

>4

AL AT Ao JhEr), dut 4slel A
o] nHEkz

oF, 2 dAtollA Azt SIASE A2olA A 2
FArhe $AREEAE Y 1F 9 BT 7012 5 91 A

10°CoflA
A2 -1 AR A 60242 3)7]ZolztT

Ab A

B o]l 2] A A A H x]HOP7]*6MA}°4(RTIOS 01-02)2]
° g2 FYPES. 2UYL wsely|eE 269 BK213 4
Age] safstao]of olo] Aol Ehct,

Tt

AOAC. 2002. Official Methods of Analysis. 11th ed. Asso-
ciation of Official Analytical Chemists, Washington, DC,
USA, 17.

Chae SK. 1998. Standard food analysis. Jiju Publishing Co.,
Seoul, Korea, 637-640.

ChaYJ, Jeong EJ, Kim H, Lee YM and Cho WJ. 2002a. Chang-

Table 4. Sensory evaluation of sculpin Gymnocanthus herzensteini sik-hae during storage

5 Storage period Overall
Type Temperature (C) Color Taste Odor Texture
(days) acceptance
0 6.4+0.22 5.2+0.4° 6.1£0.42 6.3+0.7%° 5.1+0.4°
15 6.6+0.12 5.6+0.5% 6.3£0.32 7.041.12 5.3+0.42°
-1 30 6.310.32 5.910.6%° 6.210.32 6.3£0.8% 5.610.3%°
45 6.6+0.12 6.2+0.32 6.6+0.12 6.2+0.8% 6.0£0.12
60 6.4+0.22 6.1£0.5% 6.4+0.22 6.1£0.12 5.840.420
A 0 6.4+0.22 5.241.24bc 6.1£0.6° 6.3£0.12 5.1+0.4°
10 6.6+0.12 5.9+0.5% 6.2+0.5? 6.4+0.12 5.6+0.12
5 20 6.4+0.22 6.11£0.42 6.4+0.12 6.1£0.12 5.9+0.12
30 6.340.32 6.4+0.32 6.7£0.32 6.1£0.12 6.1£0.32
40 6.310.32 5.8+0.5% 6.4+0.12 6.0+0.12 5.8+0.22
50 6.2+0.42 5.341.1abc 6.1£0.6° 5.240.6° 4.910.1°
0 6.6+0.12 5.241.1ab¢ 6.0£0.52 6.3+0.5% 4.9+0.1°
15 6.610.12 5.6+0.92¢ 6.0£0.52 7.041.12 5.0£0.3°
-1 30 6.840.32 5.840.82° 6.2+0.32 71£0.92 5.4+0.22°
45 6.3+0.32 6.3+0.62 6.3+0.42 6.6+0.9%° 6.1£0.12
60 6.2+0.42 6.210.52 6.1£0.6° 6.0£0.2% 5.910.22
B 0 6.6+0.12 5.241.0%%° 6.0£0.6° 6.310.32 4.9+0.4°
10 6.6+0.12 6.1+0.62° 6.2+0.42 6.4+0.32 5.310.4%0
5 20 6.4+0.22 6.3£0.52 6.610.12 6.11£0.62 5.9+0.5%
30 6.340.32 6.6+0.22 6.31£0.42 6.2+0.42 6.2+0.7°
40 6.3£0.32 5.7£0.93%¢ 6.0£0.62 5.8+0.42° 5.6+0.32%°
50 6.2+0.42 5.2+0.93kc 5.9+0.6° 5.3£0.4° 4.8+0.2°

ac Mean values in the same column with different superscript are significantly different (P<0.05).
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