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Abstract

SDELER

The effect of storage temperature on the quality and antioxidative activity Whangseoke sauce was studied
over a period of 240 days. Fermented Whangseoke with 25% salt were stored at 25°C. The quality change
and antioxidant activity of Whangseoke in linoleic acid emulsion was evaluated with various parameters,
including acids values, peroxide values, TBA values, reducing sugar, brown color intensity, electron donating
ability and reducing power at various time intervals for 240 days of storage. In general, it was observed,
in all sample, that peroxide values, brown color intensity, electron donating ability and reducing power
gradually increased, while reducing sugar decreased during storage at 25°C. The antioxidative activities of
fermented Whangseoke were determined on the linoleic acid emulsion system. The results showed that
Whangseoke had antioxidant activity. These results suggest that antioxidant activity of Whangseoke seemed

to influence by Maillard reaction products during the storage periods.

Key words: Whangseoke, antioxidant activity, quality changes, periods

M =2 AEAZCR B2 Y A4 Y 7isd 38

she 714, A, HRA, A7 X3k e Sl 2EE

A2k o Fo 25, WA Y o 58 20~25% 9 v A ghs} FAel B A Mele] FAHE Behalof s
7t 22 o] A7k Fot Raste] A pEe) 24, 0 HAE ok olck A el deA sle AR &
AE Zo ofs] AAHE opv Al FA23E, A F= Fro 145~160%0l ol2} Ao 3 A+ ¥ £FE
B4 Sol gutd} A /g 5t& WAt AL EAF ALslae Az Azaygzat 15 oA @rh1,2).
F9 shiolr) AL Ax FAe) &3ty 55T FoE Fa AL vl ARG AxHT Qs AR
7hA g DA AF A ArpslR . FAl o R e R R Al B3] FFAdA oA o] 45 a1 9] ovh(3), 3o F o]
Ab-g-3lo] ghr), gk Hhe F22] 07 3 -] o] A A Ehel A T A= Kim4)ell 213 7] BARS A7Fe o 3ol A
RBE2E ) e i 24 A 5o 53 FFYo) kel B AT 9 elli= ALY o] FoIA glA] @2 AA o)t}
a, Al Al gk Abgsl R 2 A z2aby o] ek A Al a2 offoll ek FHEe 9le EPA, DHAS 7+
A Fojrh. v} & Felle A LFo] Fabw z A7kl 2 D= B EZZA AL o] F Az o] wol HA As)r) Yot
3 FAle] mEEHA A G AES AEAAA 59 Azhe] FAWSE 29 3tn 13 A Soll ohzf 5o
FaF ale] FHa F Al Ajqle] A A HRlof 2hx] ofo} S g E A A E EFAls e 8-S v o3t
AF Ayt dolutx e AAelc) weby AZg HAbs A AL FA o] FaiA ol E AAY A AA el

*Corresponding author. E-mail: yysllee@khu.ac kr
Phone: 82-2-961-0881. Fax: 82-2-968-0260



172 A A - ot -

FAE ] A7 el Al dgg 2 4 3oh5). 13
v}, Marcusk(6)= A ol7| 522 78] A A 117)] of vl x4t
oAl 743 dArstaA e Basted o Murase 5(7) %
Wade2} Turker(8)~ peptide”} #|¥} radical s 243},
hydroxyl radical 2 singlet oxygens %4l 8}o] F413}3k4])
< 7halvke B astgd 2w Maillard BH3- 44 E F—(MRPS)
o] 2| AAks A A} o7 AFAE) 3 HaEe]
H4,9). wetr A2 = F AR = g ofv -:_‘}
3} peptides, MRPsoll 2]sf &35 35 el 4 9l&
o2 7lhslt}. Shahidi®} Amarowicz(10)%= o] &k 2
7t kst o "}5}7‘7‘] g FAl
A

goh v B kgl ‘4‘_‘4‘1 €

2
2]
7

ws‘z} 7&91 242 a8 St
E U
e

FAoix o] E 2= 2003 69 26 AE FAb s
5 At Al At A-goll A A 84 Y (Collichthys nireatus
Jordan et starks) g A3 ]3] Alg-alg o URE A
oj9) Z7|= HTFA L2 35X9X15cm A E =& Aot

A=

Alas AL ] 8~10°Ce 2FE(4%)N A A A
sto] B71E W 5 500 g4 aFste] fejol Qo] £F&
Zea)(25%) 2 A 7heted, 25°CellA] 43 Al 71" A 602

Aoz AU AL A RR g

r:L m

101]*1 2 ﬂ
# 3}y evapo-
Al-§-3}e]

o 2= (Whatman No.2)el| %z}z“s} F Bl
AA =P Ae) 48 F27

ratorol| A &) & ZukA ). %z_
A7}, abskEt, TBAZME %

[m
Ohll
=
rUio
:L

A7ke) F4 0 MY e R 228 A4
200 mL. AH7HEetsgel ¥ 5 e 2 - derg (D) su,f}&
o 40 mLZ 7}sto] 591 F 1% Al EF el 2] A & 2~
34-&& 743 0.1 N KOH-ol & §-4 o 2 H A 3}of -
o] M4 o 3022t A5 WE FEYR shalvh2).

FastErke) A MY o2 F23 A A= 100
mL& 200 mLe] w7} le A7 Eebazdel] Hela 22
R2EE-L 10mL 74ste] 9l F W24t 15 mLe ¥ol 7
843 vhA] KI 23H4-9) 1 mLE 748 oh& vl & 8o 182

o X
P
_>L
M
é
=
T

A AR F 587 AT Toll A A ssdch o]0
2 shetel ol oAl sha AlaA e

lor

< 2l A)eko 2 3¢9 0.01 N-NasS:03 £
A se T e el A8 FAo2 W g

TBA7}91 37 CMR 22 FE3 A4 100 mLE& 08
L9 2549} 8.1% sodium dodecyl sulfute(SDS) 0.2 mL
"401 E53 ¥ 20% &AF 15 mLE A 7bslgich old
Atell NaOHZ o] 4-3}e] pH 4022 233t} 20%2
Ab7EA] A 7er FHell 0.8% TBA(2-thiobarbituric acid)
9 1.5 mLE A7 F 05% o&2 0.1 mLE 7Fshgich,
)AL FHe EolA 6087 7t 3 WA 7] o2 AR
2](4000 g, 4°C, 15 min)3}] A5 Huk-& g ¥ UV-VIS
Spectrophotometer(Human, X-ma 2000)& 532 nmell A &
B g AN, 2FEAL ARE W YA E
2 sho] w]aA aFsl g oh(13).

°P° PN B fﬂ!ﬂi

SLAIE] o
AP

Mol Ao gitst 2ot £

Linoleic acid emulsion®] A& : Hayase®} Kato2] 3
W (14)ell w2} linoleic acid(Sigma Chem. Co., USA) 1 g&
20 mL o gt-Z-ol} el 3= 14 5N (pH 7.0) 25 mLE 7}8H
5 o] £ A8 E A FA] 0.05%7) HEE E3F F
50°C incubatorell A 127}k vb-&A7|d A A A2 o7 ik
3HE7HE SA skl ch Akl = A obedal 0.05%2 BHT
o] gabslanE dxTo2 Abg-slgdc

AL S E 7] &4 : Linoleic acid emulsions 300 mL
P Ao Fol] F7 v}-3- A=k B3 NaCl2g% Jhak ¥ o)
22wk 25 mL-g 7hel 3L 8152 250 mL AHHEet
A 7O ZHAF25 mLI E3} KI ii}%‘@, 1 mL-& 7}3)
vortex® 187k 7} }71] Zlekgk & glarel 1087 A 8kl
t}. o} 7]l F5H- 50 mLE 7}t vbslE thA] sk 4] A
ZeHg 3 1% Xd:‘i’r%‘?'%% z)Aleke 7 3o 0.01 N-NazS:03

o7 Al gh e Ado] A o H

Fhx oz A1),

DPPHel 23 AA-go]5e FA 2 A|59 11-di-
phenyl-2-picrythydrazyl(DPPH) radicalell o3& 2 &5}
27L& Blois 5(15)9] W o2 &3 35le] k359 A%
2 abgieh Alzel Ao AR 04 mLE #Hsla 012 mM
DPPH 2 mLe} £33t Ao 3087 d
UV-VIS Spectrophotometer & 517 nmol| Al &4 55 =4
&}e] DPPH radical 427 ¥4 [Reduction of DPPH(%)=1-
A7 A7 FF=/dz2T2 F45) <1001 T3 ch

AL A - 7+ A 79 #FUY AL Oyaizu(16)2]
w o 2Asgcth dAMe) AA 05 mLE FH3te] 02 M
sodium phosphate buffer(pH 6.6) 0.5 mL3} potassium
ferricyanide 0.5 mL& &§3}e] 50°Coll A 208-7F ub-g- A1 %
o} 1 % 10%(w/v) TCA 05 mL& 718t 254 2 mL
3} 0.1%(w/v) ferric chloride 400 L& A~ lstge}h. & 9k-8-

£ olp r
t 12 o



A o) (Collichthys nireatus Jordan et starks) 2722

& UV-VIS Spectrophotometer(Human, X-ma 2000)%
700 nmell 4 FBEE &3 3)3, 700 nmol| A 2] FFE =fe]
E #9=9 ZrEE Jehdsid
ZAx o] A4 Az AT Lee 5179 Wl
ul2} A slgd v} & UV-VIS Spectrophotometer- o] &3}
o 400 nm¥} 500 nmej ¢} FH =G At 1 ulES
2] AR Ag-sgich
A 49 FA A 59 FU2 Miller(18)9] 1
el we} At &, o] ‘&37}\ 5mL& 6el 2 34
3 ¥ 0.5 mLE #3le] DNS(3,5-dinitrosalicylic acid) Al 2
2 mL-% 7} 3~ water bath(100°C)el| 4 ®F A1zl & UV-
VIS Spectrophotometer® ©]-83te] 570 nmolA F3 =&
2243}, glucose?] F5%5 05~5 mg/mLe] HY = A|x3}
of gle} FAdgHH o R sl TEFA-E AA skl r)

SHXE

Alg Aol FA A8+ SPSS program$
& meantSDE A FR ow, 7 F7F I A FAA
2] 42 one~-way ANOVAR 258 t}-5 ¢=0.05 5
4] Duncan’s multiple range testell &38| AF$- 73 Z3a}gic)

o g3to] ¥4

2

g0l szel 24 5 s
A sk gl g i
40 Aol FHH 44 29 A4S

A

_\L

£ D{M Y, oX

YV <
dlorr
o, o9}

2 @

e =

o ¥ g

e r“?i

oo F
r@

N

N

mr

Jo

N

4 oX
N
3
2
i
o
—t

Z71sld o &4 60
7} 53481 ~7}6}°4 %4 %x7] 363 mg/gRd
A7 b A 2404 ol = 84.03 mg/g LR AA Frteteich
Gokhan 2(19)& AL 5} 7] 7to] up 2 o] 8- a1z}
ol #3 AF-ellA] o1 -9 Azt AA12 150 7kA) 7}
st} 120 Aol FA3] Frhevls Raste] B Algle A
o} Al As B asbgdt)

\4

o o] & 2}

100 400 16
80 5 —
i < 300 1222
g g 3>
£ e £ E
£ > =
g £ 200 8 2
T >
T k<] -3
%] 4 -
< S 100 | 4
20 g
o I) Q
0 60 120 180 240
days

Fig. 1. Changes in acid values, peroxide values, TBA values
of the salt fermented whangseoke during storage at 25°C.
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Fig. 2. Peroxide values of the salt fermented whangseoke
and its fermented products determined using linoleic acid
emulsion system.

Contro! was added to the linoleic acid emulsion.

SFW60 was fermented for 60 day.

SFW120 was fermented for 120 days.

SFWI1R0 was fermented for 180 days.

SFW240 was fermented for 240 days.
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Table 1. Changes in electron donating ability, reducing
power of the salt fermented whangseoke during storage at
25°C
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Table 2. Changes in reducing sugar, color intensity of the
salt fermented whangseoke during storage at 25°C

Reducing power

Days of Reducing sugar Original color intensity

0,
Days of storage EDA (%) (A700 nm) storage (mg/mL) 400 nm 500 nm  400/500 nm
60 44.27%0.06" 0.09=0.00° 60 138002 0.35 0.14 2.49
120 52.92+0.04° 0.12%0.00° 120 0.740.01° 0.83 0.37 2.26
180 57.34£0.06° 0.13£0.00° 180 0.71£0.01° 0.58 0.18 329
240 63.83+0.04" 0.15%0.00" 240 0.53+0.01¢ 0.52 0.15 342

"Values are mean+tSD.

YMeans in the column with different superscripts are signifi~
cantly different at @ =0.05 level by Duncan's multiple range
test.

‘”Values are mean*SD.

“Means in the column with different superscripts are signifi-
cantly different at «=0.05 level by Duncan’s multiple range
test.
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