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Flounder Verasper moseri Jordan et Gilberu sikhae is one of the traditional Korean fermented food. Microbiological, chemical, and
biogenic amine analyses were carried out to evaluate the quality of commercial flounder sikhae and establish standardization. The

quality characteristics were analyzed in terms the salinity, volatile basic nitrogen, pH, amino-N, TBA value, biogenic amine, viable
cell count, and lactic acid bacteria. Quality evaluation of commercial flounder sikhae revaled an average pH of 4.84, volatile basic
nitrogen 0f 43.47 mg/100 g, amino-N of 213.04 mg/100 g, salinity of 5.77 %, viable cell count of 10°-107 CFU/g, viable lactic acid
bacteria count of 10°-10” CFU/g and biogenic amine level of 0.70-47.34 mg/kg.
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Table 1. Flounder Verasper moseri Jordan et Gilberu sikhae of purchasing condition

Sample Producer Storage Datedl  Volume (g) Radishadd  Foxtail millet add
A JIF cold 10 300 0 0
B GBWF cold 12 500 X 0
c CCF cold 10 300 0 0
D HBF cold 10 300 0 0
E MINF cold 13 300 0 0
F KSSF freeze 7 500 0 0
G CHF cold 10 300 X 0
H SHF cold 10 300 0 0
I MGF freeze 10 500 0 0
A 2 A= Al ) Al o] EA st 9 Ak o] oL acetic acid -89 2 mL¢} 574 16 mLE 3 F| homog-

Q) FARANE AT 124 A0A @A FfelA
R B L PEL R R R R
W FUEA v, Al

=
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2 Aol ARG Al ZRAm] Asfi= U S2A] 249
Aol FEwl gl 2O A] 958 Telste] AL,
7}7}9) A &o] Lol 2702 Table 13} Zth. 7H2bu| A8 2] B4
B 7= 77 Yel= %%5}9\'}51, v gha] = 7k A 9] w3}
F-o3 A & =7k Yotk

0/ME 4 U pH &3

24 5 7VAa)(Verasper moseri Jordan et Gilber) A13] 2] 1
AE b, 580), 28, Wit ee AR 10 gofl Eat 4
A4 90 mLE &3 2asto] 10 Aoz s14s}ict. 7+t
o] sl 1 mLE 2+29] 3 M filmo| HE3}aL, AR Di
Plate count agar BCPH| A& H-o] 23t t}-3 37 CollA 48 hr
HjjoFste] HAE colonyS Al&3lo] Al& gd colony forming
units (CFU/g)2 e 3Ic). pHEHS A2 5 g HalH 2
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SevenEasy pH, Switzerland)Z <7 35}% T}

Stk
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310 Conway unit-2 ARE-31= micro diffusion method (Japa-
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enizer (T25digital, IKA, Korea)= w4 2 oJ1}51o] Conway
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Table 2. Chemical properties of commercial Flounder Verasper moseri Jordan et Gilberu sikhae

NaCl VBN Amino-N
Producer pH (%) (mg/100 g) TBA value (O/D) (mg/100 g)
A 4.76+0.0° 5.50+0.0° 47.07+0.5° 0.82+0.0° 246.49+4.9°
B 4.79+0.0° 5.3310.0° 44 55+0.2° 0.6620.0° 211.0414.6™
C 4.69+0.0° 5.50£0.0° 45.0110.2° 0.41£0.0° 209.84+5.2
D 4.93+0.0' 5.90+0.0% 47.22+1.0° 0.58+0.0° 218.72+1.1%
E 4.63£0.0° 5.83+0.0° 47.19+¢1.1° 0.84+0.0° 222.08+7.8"
F 5.11+0.0" 6.000.0° 37.09+1.3° 0.38+0.0° 182.2442.7°
G 4.60+0.0° 6.20+0.0° 41.94+0.5° 0.87+0.1° 214.56+1.6°
H 5.0310.0° 5.87+0.0° 40.6620.6° 0.3310.0° 206.22+0.7°
I 5.02+0.0° 5.80+0.0° 40.4810.5° 0.36£0.0° 206.22+0.2°

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

1 mLZ #|3}o] 1% dansyl chloride 2 mLo]| Z3}eHih}EE
0.5 mL, W28 100 pg/mL 0.1 mLE H7}sto] 2eks}
o] 45704 50 min §EABHsHA} SEAS 5 0.1 N am-
monia waterS 0.1 mL 347}5}9] dansyl chlorideE #|# 3}
0.45 pm= of}et A& Al H-EH 0 2 ARSIt HEFOR
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pHE B4 A3} F, H, 1 AR E Alejalils 5 o]al Ly
o}, ol2l gt BARL: Al Al A] H7HEE TRE | e A

Ahato] F7tel whet f7)4bo] gho] AAtE Q7] Wit o' ek
=] o] ZTHKim et al., 1994). pH:= G7} 4.602.2 714 Woko.
o, F7F 5112 7P =30tk AlEgtel] 192491 2tol= yef
o 2214 4.60-5.112 F 2fol= Holx] ¢kttt pH7L 5
o]AFel A ZE-2 3HH] ¢17] A A FHeFo] 37.09-40.66 mg/100
g & ThE A5 50 Hlgf Bl W2 ke vehfglon,
pH7} 5018121 A, B, C, D, E, G Al#% 41.94-47.22 mg/100
g o® oA o R =2 FES YERYSIT) o]= pH2H VBN
rFo R & uf thE AREe vtk 4 Eie Fo] X3
o] d H 32 ¢ 4= 9lom, pH F=of Hlwsl & uf Axpr}
vEehE HojEoh 5 AR U7 HtAel &
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=TBA7H= B2 pH7} =31 3P4 7| A 4 o] Y2 F,
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OB FUI A7 A A St vl ae]] £ 2 Aol fAre
< &4 QST
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Mok et al. (2000)0f] 2J3}H 114] 9 AlE-2 A|u]E AsHA[7] 1L
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S el on, HE ARoflA] U7 E A FEko] &
S5 opu| A A Fo] HlEF o g FIIRS Holged],
o= Cho et al,, (1999)9] A4} FAGHS Kook

u
%
flo



A A e B95

o

699

Table 3. Microbiological assay of commercial Flounder Verasper moseri Jordan et Gilberu sikhae

(Unit, CFU/g)

Marketing products Total viable cells Yeast mould Lactic acid bacteria E.coli form
A 9.91x10’ 3.01x10? N.D 3.12x10’ N.D N.D
B 5.82x10° 4.82x10° N.D 5.33x10° N.D N.D
C 6.13x10’ 3.00x10° N.D 4.39x10’ N.D N.D
D 4.72x10° 6.61x10" N.D 4.62x10° N.D N.D
E 9.60x10’ 5.45x10° N.D 6.12x10’ N.D N.D
F 7.61x10° 6.80x10° N.D 5.79x10° N.D N.D
G 1.04x10° 6.65x10° N.D 1.67x10° N.D N.D
H 3.10x10° 4.15x10° N.D 2.12x10° N.D N.D
| 2.11x10° 3.15x10° N.D 2.52x10° N.D N.D

Table 4. Results on the sensory evaluation of Flounder Verasper moseri Jordan et Gilberu sikhae

Producer Flavor Taste Color Texture Overall acceptance

A 4.00+1.70® 3.33+1.41° 4.89+1.66%° 4.22+1.40° 16.4445.23*
B 4.78+1.47° 4.331+.33%° 5.67+0.67° 5.11+1.37° 19.89+4.09"
C 4.11£0.99® 3.67+1.41% 5.1140.74%® 4.5611.26° 17.44+3.06™°
D 3.11+1.20° 2.89+1.20° 4.22+1 47° 4.44+1.64° 14.67+4.62°

E 3.22+1.23° 4.89+1.29" 5.89+1.10° 4.33+1.25° 18.33+3.06™°
F 5.33+1.15° 5.67+1.63" 6.00+1.25° 5.11+1.66° 22.11+4.56°

G 4.4441.07* 3.56+0.96™ 5.22+0.92% 4.00+2.00° 17.22+4.13%°
H 5.11+1.29° 5.89+1.37° 5.67+1.63° 5.56+1.17° 22.22+5.07°

| 5.11£0.99" 4.89+1.45™ 6.22+1.03° 5.44+0.83° 21.67+3.20%

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

A 7pbu] A1) A 246,49 mg/100 gO 2 7V 0 3
Uerglon], 74l Alse] obuli A4 Sheke Bt 213,
mg/100 g Fo0| %k,

Al ZtxtalAsiol ol 42X S& Bt

= e

AL AR PN HETIE e RN o %%O], Akt i, o
Ao AiH= Table 33} 2t} @4 A 71&bu] 2l 8]o)| A
9.91x 107 CFU/g 2.2 7 o] LPEP;IEE#, 7 S St
41761 x10° CFU/g ©.2 F A|22 0] Table 29] pH %
T, A7 A A eF 9l o)A A ek} v wE)] & o)
v g A 02 Z713HS HolZo) A A o8 Bd4s 10°-107
CFU/g A& & J3slal 9152 HojErh ALl £ B, D,
G, H, T 9|4 10° CFU/g A5 eI A, C, E of|A 10’

CFU/ge Uetliglon, Stk vt s el
gl ol o tito] Akt o R FEHo & ﬁzi
& o] Xt
Wt S & 9% Al7RR] A8 B AR oA]
AEEA FUrh AR 3.00%102-6.61 X 10* CFU/g2.2 &
T 10° CFU/g =2 UEIAL 3730l e AlRolA] Uret
LA kgt
AIEH ZExtolAlsio] $sX & E7t
Al 7Epm| el 9 F-2 15 o] el o3 9 e
Z WSS AAER B o, A, 223 471 2400 o

3 2R A4} 4 Table 40] LhebU) gk, 24210 4 = 4.00-
5.5680.2 AR Z2te] Hael Zolzk ATt BAHOR §
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Table 5. Levels of biogenic amines in of commercial Flounder Verasper moseri Jordan et Gilberu sikhae

(Unit, mg/kg)

Marketing products Cadaverine Putrescine Histamine Tyramine Total
A company 5.39 18.84 0.47 22.64 47.34
B company N.D 4.16 N.D 11.69 15.85
C company 0.17 1.54 N.D 17.24 18.95
D company 0.56 10.74 N.D 13.27 24.57
E company 0.87 10.01 N.D 10.36 21.33
F company 0.30 N.D N.D 0.40 0.70
G company 0.90 1.05 0.07 3.65 5.67
H company 0.32 0.57 N.D 0.78 1.67
| company 0.52 N.D N.D 1.48 2.00

of el Afoliz LIEhLEA] ghgreh. e &, B, Mlefl Al Al
S7b0] §o]7el Ao] & Lz, pH Sol43ol o, 44
7] A 4 FFef} ofu| A A dleFo] B A W& A|EQl F, H,
[ ol 3F 5.11-5.337], 5t 4.89-5.674, M 5.67-6.22%] 0 2
ojg o o2 AR5l BlalA e WIS et e
MEeH 72222808 714 = H4-2 ugkom F, [ T3 7F
7-22.11, 21,678 0.2 Hek G215 ¢1 Xo|7} LFehLEA] kobet.
A& DSFALE Z70] 14.67, 16447 02 7P o H4s 1)
el o vl aF A 2RI 7T A HA| A O 2 o s e
A

AlEt7EXt| ARl Biogenic amines &2t

g Ao A HASH= Base QIAof et ¢8l] Ar= W2
Ao, th 3 = o] 59 thARS Sl AHd 2] 71 2ko] A 3)
= 23E Afole A4S A £4A14 4= dth(Hwang
ea al., 2008). Histamine2] 79 EASAE Lo 4= Q11
tyramine?] - dUFHS Ao 4= Qlt. o]9 blogemc
amines2] A A2 Sel5 9kt HistamineS = A| Zof| A 7
o] HEH A &koH, cadevaerine 3 0.17-5.37 mg/kg o=
=45 AE= St} 7= tyramine} putrescine©] &5 3l
=4l & Bas 2 Al 71| A8l AoflA] 47.36 mg/kg O &
714 #=2 biogenic amines S-S UEFY 1™, FojlA] 0.70
mg/kg O 2 7 w2 gkt UEhi ik, ol= A7 A
712 4 gt opn| A A kgt vl el & uf, BlE A o2 &
7¥ob= A o 4= Qlelen, WA T Faf 7} X3 ek bio-
genic amine 3HFo| F71ok= S RS

)

N

Al 7HRtalAsiol FEEE

A7 e 958 Tofstol EUEA

o

H| L

Hm
_I.4
:oé
e

A} 24770 Bt A9l 72 pHE = 4.60-5.11, =+ 5-6 %,
ofu) A A 6]—3]:& 213.14 mg/100 g, 39714 sk
43.47 mg/100 g, ZaFr2} A<= 10°-10" CFU/g A= 2 L
Efygton w103 CFU/g A% ek, tiaF,
T FEolE BE AR HEEA et A ARIA
E=FH, 194 21.67-22.22 o2 7}A &2 H71-5 dtch
SRS VISR slo] & |, o|gfshA S 2= pHYL 50140l
of, $2bg 718 St ofulw A4 e 2] 1, TBAZI}
W2 AR 52 7| EEE UEEoH, ndEd s AR
W 2 ol Aol ViehbA] gRleh. w44 wheh
Bast= 7M=& A= 71 47.34 mg/kg A =2 UERGER|RH A%
ojopzE e A of A 7] Z5H= 200 mgkgel] % ] X & 4FO0R
AE 02 A3 bRt Ao = Abm

Al AL

1_} NER 74414 (311056-3, 20139
Ayt ofof A=Y Y.
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