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Flounder Verasper moseri Jordan et Gilberu sikhae is a traditional salt-fermented food in Korea. We investigated the optimal pro-
cessing conditions for desirable quality-controlled flounder sikhae by analyzing the physiochemical properties, microbiological

species, and organoleptic properties. The optimal fermentation temperature, salt concentration, and fermentation period for prepar-
ing flounder sikhae of acceptable quality were 10°C, 4%, and 14 days, respectively. The amino-N and volatile basic nitrogen (VBN)
contents of rhe acceptable quality flounder sikhae were 243.65 mg/100 g and 44.25 mg/100 g, respectively.
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Table 1. Changes of pH of the flounder Verasper moseri Jordan et Gilberu sikhae during fermentation at 5, 10 and 15 for 28 days

(Unit, pH)
Fermentation days
Temperature
0 7 14 21 28
5C 5.99+0.01° 6.14+0.01° 5.61+0.10° 5.70+0.00° 5.06+0.01°
10C 5.99+0.01° 6.07+0.01° 4.680.00° 4.47+0.00° 4.40+0.00°
15°C 5.99+0.01° 6.00+0.01° 4.55+0.01° 4.39+0.00° 4.33+0.01°

Values with different superscripts in the same row are significantly at P<0.05 by Duncan’s multiple range test.

Table 2. pH of flounder Verasper moseri Jordan et Gilberu sikhae during fermentation at 10°C for 28 days as affected by salt concentration

(Unit, pH)
Salinity Fermentation days
0 7 14 21 28
2% 6.10+£0.02° 5.25+0.04° 4.73+0.04° 4.78+0.01° 4.79+0.00°
3% 6.10£0.02° 5.13+0.01° 4.88+0.00" 4.650.14° 4.72+0.00
4% 6.10£0.02° 5.530.02" 4.97+0.01° 4.970.00 4.92+0.00°
5% 6.10£0.02° 5.51+0.01° 4.93+0.02" 4.79+0.01° 4.70+0.00°
6% 6.10+0.02° 5.900.02° 5.78+0.02" 5.14+0.02° 5.200.03°

Values with different superscripts in the same row are significantly at P<0.05 by Duncan’s multiple range test.

Table 3. Changes of volatile basic nitrogen (VBN) content of the flounder Verasper moseri Jordan et Gilberu sikhae during fermentation at
5,10 and 15°C for 28 days
(Unit, mg/100 g)

Fermentation days

Temperature
0 7 14 21 28
5T 8.02+0.55° 19.77+0.70° 19.26+0.69° 24.860.73° 28.4411.25°
10°C 8.020.55% 20.69+0.64° 20.2945.14° 33.610.70° 44.80+6.61°
15°C 8.02+0.55° 30.7740.36" 35.91%1.23° 41.69+0.93° 97.51+4.07°

Values with different superscripts in the same row are significantly at P<0.05 by Duncan’s multiple range test.

ARRE 10, 1500l 445 295 olstz Wol gzl olelst  (HAe of o] thsle] MUY 20%, whwyat 7HAfulE A3
AL A A% A s B U n AR Y ST o] AR AANEA AES B uhe| o|steta, nlAE
of wet f7]4to] o] AEIGl] Mo R HARYTHKim  SAOR 2 WS G A0 ALRE o] A ARE 53
and Cho., 1994). ool mte} TL@o 4 7hu] Alshe] A5 g shol 2 pHEES Lreh Qlek. 7H4m]& 74w 41 3)o] pH
o 345 o] B4 Belhtha o9t et = TR A AIRTFLIOIA Shbs) Fastelont ol F A
Sk EG, ST oA 44 7bn] Ashe] pH 2893 2712, 3%)0lA12] B9 5 ofsk AT gadhe AL 1

T Wsl7} A9l o] & Qlste] 44717k U ZolAleh. YTk Alel el whE ZhAn] Alslo] pH sk dwvt
oleldt A3HE Bl B AFIAE Aso] MRS 10ColH 248 Aglou], AdBE 4,5, D 6% ST AE] 49
ANsHA ol uhe AEe Aastert, 28 YA = 212} 4.92,4.70 2 5,202 QP 20| 9L, sl

9] o} 44 7)7to] W2 7] 8] (100)0l 4 5 Ak} Waslo] AgR A3k A5 4%l A A% Aol 7]
pH WISH= Table 20} 2t 44 02Xl 24 AI7H 52H A% BIE7} 714 Sstol (Table 9) 214 Ao H7Hs 25 4% 2
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Table 4. Volatile basic nitrogen (VBN) content of the flounder Verasper moseri Jordan et Gilberu sikhae during fermentation at 10C for 28

days as affected by salt concentration

(Unit, mg/100 g)

Fermentation days

Salinity
0 7 14 21 28
2% 9.41£0.01° 54.25+2 55° 52.10£0.69" 62.18+0.68° 78.99+0.25°
3% 9.41+0.01° 46.70+0.58" 48.46+0.17° 51.31+0.22° 71.89+1.20°
4% 9.41£0.01° 37.10£0.51° 44.25+0.90° 55.33+0.21° 64.46+0.93°
5% 9.41£0.01° 33.39+0.65° 43.40£1.73" 55.27+0.42° 63.5620.75
6% 9.41£0.01° 34.33+1.33° 40.90+0.63 45.16+0.70° 57.99+2.81°

Values with different superscripts in the same row are significantly at P<0.05 by Duncan’s multiple range test

Table 5. Changes of amino nitrogen (NH,-N) content of the flounder Verasper moseri Jordan et Gilberu sikhae during fermentation at 5,

10 and 15°C for 28 days

(Unit, mg/100 g)

Fermentation days

Tempe-

rapture 0 7 14 21 28
5C 163.053.40° 174.1315.36° 184.8548.02° 192.59+2.81° 192.60+3.60°
10C 163.05£3.40° 187.21£3.09° 195.72+1.37° 183.99+1.99° 206.88+3.06°
15C 163.05£3.40° 195.62+4.40° 201.5040.78" 260.49+1.27° 304.06+2.94°

Values with different superscripts in the same row are significantly at P<0.05 by Duncan’s multiple range test.

Table 6. Amino nitrogen (NH,-N) content of the flounder Verasper moseri Jordan et Gilberu sikhae during fermentation at 10C for 28

days as affected by salt concentration

(Unit, mg/100 g)

Fermentation days

Salinity
0 7 14 21 28
2% 176.66£0.85° 214.48+4.23° 217.03+1.07° 251.8145.36° 289.28+0.64°
3% 176.660.85" 195.68+3.77° 237.92+10.03° 241.03£0.51° 266.600.39°
4% 176.660.85" 216.30+1.49° 234.65+3.74 236.076.89™ 268.330.20°
5% 176.66+0.85" 204.21£10.78% 218.21£6.23° 232.031.78% 241.26£0.54°
6% 176.66+0.85° 209.74+0.58° 220.74+2.46° 228.47+0.13° 239.03+0.30°

Values with different superscripts in the same row are significantly at P<0.05 by Duncan’s multiple range test.
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Table 7. Changes of total viable cells of the flounder Verasper moseri Jordan et Gilberu sikhae during fermentation at 5, 10 and 15C for

28 days
(Unit, CFU/g)
Fermentation days
Temperature 0 - " ” ”
5C 3.91x10° 1.52x10° 3.60x10° 5.21x10° 4.18x10’
10T 3.91x10° 4.40x10 1.33x10’ 6.40x10 1.06%10°
157 3.91x10° 7.24x10" 2.24x10° 4.63x10° 8.60x10°

Table 8. Total viable cells of the flounder Verasper moseri Jordan et Gilberu sikhae during fermentation at 10°C for 28 days as affected by

salt concentration

(Unit, CFU/g)

Fermentation days

Salinty 0 7 14 21 28
2% 4.12x10° 1.41x10° 2.12x10’ 3.43x10° 1.02x10°
3% 4.12x10° 7.20x10° 8.14x10° 4.21x10° 7.40%10°
4% 4.12x10° 1.21%10° 2.11x10° 3.91x107 5.21x10°
5% 4.12x10° 9.01x10* 1.04%10° 4.23x10° 1.11x10°
6% 4.12x10° 1.26x10° 2.12x10* 3.43x10° 4.60x107

2012) Bjsto] wrof s/do] Z18) Fol e HHE Sl 15T
%40 289} 71Abm] A]3)2] 74 97.51 mg/100 g 2 A] Huf
FH7F=A, 271 R 7 A E S-S & 5 Ak A D E =R,
3,4,5 9 6 %)°l wh 7Hkn] Alsfe] 10CellA %4 5 VBN
FF=2 Table 43} At Al Gs 2ol whe &4 5 7Hr] A18f 9]
VBN 32 W AlgoflA $4 TUARE {222l 2ol 7}
el 54 F A 9s =g Feleh 7] Alg) 7o VBN
TR A% T 392 &A35 7kAn] Algle] A 44 7}
o] 46.70 mg/100 g©. 2, Y& 4%& %45t 7Ftn] Als) 2] 4%
7-14 2ol A 37.10-44.25 mg/100 g & & Al 7hxjn] Alafo}
B| 5251 Urebgth AA| 2 02 74xbn] A8 o] VBN gk 4]
HEE 2,3 Y 4%= A 23 7] A8 9] B9 7 AR o] T2
23| A5t oL A A% 6%E %A% 7Ixtu] A8 o] 7
4] 2893} 7HA = 57.99 mg/100 g& LR H A 447
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F2 SR w4 E, A RSN s
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7FAtu] A]8f 2] obu] e 2 A Skl 14219 %10]| 217.03-251.81
mg/100 g© & AJgh A5fje} |53t 42529 ofu|le A A ks
e Stk A ds 5 6%9] 7HRbn] A sl 7} < /d 217 28 U 7HA]
obn] =2 4 FHFo] 239.03 mg/100 gO 2 7P e xS
el om, A4 02 VBN ghgo] Z7keh ul#| Al S7He
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Table 9. Results on the sensory evaluation of flounder Verasper moseri Jordan et Gilberu sikhae fermented at 10C for 14 days as affected

by salt concentration

Salinity Flavor Taste Color Texture acccé\p/)(te:;ﬁlclze
2% 20£0.1° 27+08° 36+12° 33+1.3° 1.7%0.9°
3% 23+1.3" 35+1.1° 3412 43£15° 33£05
4% 36+22° 52+19° 37+13° 46+14° 53+1.0°
5% 34+14° 47+15° 3314 43£1.2° 49+05°
6% 32+£1.2° 43+16° 3712 45£1.3° 48+0.3%

Values with different superscripts in the same row are significantly at P<0.05 by Duncan’s multiple range test.

=
2EE Gestol S4T 7H0] A3he] 54 F Fu40] Wt
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g0 2 15C o] 2493 2 of ]akel Wekch wak, kxbu] 23]
Tt S 14 Yol 15T ol SARE Al=ollA] 2.24 X108
CFU/go = Uelsit <4 mRA[epaiel 28 dato A= 5T
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