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Effect of Brine Treatment Conditions with Fermented Product and
Drying Time on Quality Characteristics of Croceine Croaker Gulbi
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Food Research Center, Jeonnam Bioindustry Foundation
'Chungwoo F&B Co.

ABSTRACT

This study was carried out to analyze the quality characteristics of croceine croaker Gulbi according to brine treat-
ment and drying time. To develop a brine agent for croceine croaker, the effect of fermented product (mixed soy-
bean and anchovy) content (0, 0.5, 1, 3, 5%), and salinity (3, 5, 7, 9%) in brine agent on quality characteristics of
croceine croaker Gulbi were investigated. The DPPH and ABTS radical scavenging activities of the brine agent and
croceine croaker Gulbi increased according to the content of the fermented product. Also, the content of amino-type
nitrogen increased, and VBN, TBARS, and acid values decreased according to the content of the fermented product.
Because there was no significant difference in quality characteristics at contents above 1%, the content of fermented
product for bine agent was selected as 1%. As the salinity of the brine agent increased, the content of amino-type
nitrogen increased, while histamine, VBN, TBARS, and acid values decreased. As a result of salinity evaluation, 7%
salinity with the best quality improvement effect was selected. This study further investigated the effects of drying
time on the quality characteristics of croceine croaker Gu/bi. Results indicated that the drying for 72 h have a sig-
nificant quality advantage in croceine croaker Gulbi processing.
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et al, 2012), 71&9] FH]= UFE F271E o]&3t 71 carbonyl =2 Ao = Qs B FH e A, FEAW
33 ot H Fxr]e] o g hiol IE Y8 ¥ ko] Ao m il WA £ 8 FYTHe] A 5 &

T A7} A5 EA R BAE o] &3 ZH 9 A x7} =718} Zol] W J3FS mA]7]% FHeK(Shin et al., 2006; Gwak
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Table 1. Formulas for brine agent of croceine croaker
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Aol A g 1%} LIS 42 3%, 5%, 7%, 9%
718 ARAA S A 23 tHTable 1). 2 ZAEZ A %3
GAAE FAS} 1:1.3 (wh)e Bl&E E35Fe] 10°Col A
3AIZE AT AAA 2 AR AXR7(SM-
002PY, Segaero Freezer Plant, Jeonju, Korea)ES ©]-& 3}
35°CellA 15A17F Bt 12k Az § 23°CollA] 72417 &5
QF 22F Azt A4 A8 R ARESA T S AAA
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g A & Az A7 RS flsl 23 dx AR
< 24, 48, 72, 96AIZFo R GEste] Axd AREE 7}
7b BAEth BE AdolA Ax® FA 2H AlEe
He, e, A=gjn], WE AAZ & F9E Blender
(HR2171, Philips, Amsterdam, Netherlands)2 1% &<t v}
A3 & FHAERE ARSI

DPPH Z2iC|ZF 2 Hs

AAA = AE 2gd /7T 8mLE EF3L FAH =
H= A8 5 goﬂ SHFT 15mLE T%31d vortex mixer2
127 &3k & o 71X (Whatman No.4)Z o] }alo] H-A]
ABEZ AT A]E 20 Lol 0.1mM DPPH (2,2-
diphenyl-1-picrylhydrazyl, Wako Pure Chemical Industries,

Ltd., Osaka, Japan) 180 uLE &33te] Ad20A 1A17F ¥t

== 2~

SA1Z1 % spectrophotometerS ©]-&-3Fe] 517 nmollA] &%
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ABTS Z2iC|Z MHs

7mM ABTS (2,2’-azino-bis[3-ethylbenzothiazoline-6-sul-
phonic acid], Wako Pure Chemical Industries)2} 2.45 mM
potassium persulfateS Aol A 16417 F<QF WA A
ABTS ol&5 8447 F AH A4 734 nmellM 53
%=7F 0.80£0.027F H =5 2As8kSith DPPH 2tt| 2 427

. Ingredient composition (%) Total

Brine agent — o
Fermented product  Salt Citric acid  Yeast extract Vegetable powder Water (%)
0% 0 3 0.05 0.5 0.3 96.15 100
Fermented 0.5% 0.5 3 0.05 0.5 0.3 95.65 100
product 1% 1 3 0.05 0.5 0.3 95.15 100
content 3% 3 3 0.05 0.5 0.3 93.15 100
5% 5 3 0.05 0.5 0.3 91.15 100
3% 1 3 0.05 0.5 0.3 95.15 100
Salinity 5% 1 5 0.05 0.5 0.3 93.15 100
7% 1 7 0.05 0.5 0.3 91.15 100
9% 1 9 0.05 0.5 0.3 89.15 100
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03 & P HEA(PAL-ES2, Atago Co., Ltd., Tokyo,

Japan)Z &7 3193, pHE pH meter (Mettler-toledo GmbH
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A E-£-(Sigma-Aldrich Co.) 0.8 mLE 7}’5104 E3sisTh
FENE 45°CAA IAZE A3 gk & 10% proline
&9l (Sigma-Aldrich Co.) 0.5 mL9} ethyl ether 5mLE 7}
3lo] 1027F AEE . ASAL H3Ach ASAL 60°C
heat blockol| 4] 4A]7F &<t 553} acetonitrileol] 83 3
% 0.45 um syringe filter (Advantec Toyo Kaisha Ltd.,
Tokyo, Japan)Z ©33}3}od high-performance liquid chro-
matography (HPLC) 241l AH&-3t3tt. HPLC 4717 ]=
Agilent 1100 series (Agilent Technologies, Waldbronn,

Germany)E AH&-3F51.9™, column Atlantis dC,q (4.6x250
mm, 5 pm, Waters Co., Milford, MA, USA)S A3}
3, AE 4L 254 nmoll A B35 ol 5 AE
0.1% acetic acidE &3} deionized water, ©| 54 B+
0.1% acetic acidE -3t acetonitrile2 AHE-3FH T &uj

= 55%=2 AlFFste] 102704 A sklem, 15l
65%, 25%°l 80%, 40%ll 90%= F7HAZ F 10%7}1A]

A3tk Flow ratex= 1.0 mL/min, injection volume-2
20uLE EA AT HPLC #4] Al 3] ZElYl 2FEF
(Sigma-Aldrich Co.)& ©]-&3dte] 23t BFHTF F4E
Fall AR T S ALtetat

|2 47| ZA(VBN)
3k 7] 4 RS Conway unitE: ARS8l H] &
HO 2 =33 E]-(Park et al,, 2017). Al& 5¢o &

50mLE 7kt &3¢ & Whatman No. 4 04-4—1]
#3 A5 1 mLet 23} K,CO, (Dagjung Chemicals &
Metals Co., Ltd., Siheung, Korea) 1 mLE Conway & 7]
o] o] 7tz} Y& ¥ WAl 0.01N H,S0, (Dacjung
Chemicals & Metals Co.) 1 mLE o] 37°Co| A 1A]7F wtF
SAAY v & Ul dol 0.2% methyl red (Sigma-Aldrich
Co0.)%} 0.1% methylene blue (Sigma-Aldrich Co.)e] &3]
Aek2:1, e 1% J7Fte] 0.01 N NaOHZ 274 5}
ROH, VBN HFe ofzfj o] A4k ol whel AHEskait.

o

ol
N

A
S} AL

pud

2 4

(b-a) x D x F x 100

VBN (mg%) = 0.14 x ‘
A= AW )

: 24 Fol4 9] 0.01 N NaOH 2% %
%@lﬁéowg] 0.01 N NaOH®] 24 &
.01 N NaOH®] factor

D: 84}

O

Ol

TBARS (Thiobarbituric Acid Reactive Substance)

FA 21 1ol 75 9mLet 4% BHT (Sigma-Aldrich
Co) 1mLE ¥ 37k F&3 & A472(3,000 rpm,
15 min)3}ed 3|58k A 5H-E 0.45 um syringe filter= &3}
st A|E& OxiTec™ TBARS assay kit (BO-TBR-200,
Biomax, Seoul, Korea)S A}8-3}l>] TBARSE =43}
A& 200 pLell indicator &< 200 uLE 7}ste] £t &
FAE 65°Col A 457 RESAIZ & AAE2](12,000
rpm, 10%5)3F 5NS 540 nmollM FFE=E A ste] Al
Z kg T malonaldehyde (mg/kg) o2 YERJSI T

A7HAV)
A ZH] 59 ether-ethanol 2:1, viv) EF€9 100
mLE 7}t £33k § Whatman No. 4 HZA| 2 of s}
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DPPH % ABTS ZHZ &ASS 742 0.5% 7oA
40.16%, 26.52%, 1% 7oA 45.24%, 30.24%, 3% &
7HEAA 61.39%, 41.89%, 5% F7FEolA 72.99%, 51.35%
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ksl AE-S et 9 oH(Ahn et al., 2012), EFol
o3| tfF o] 7l o] A E = Efo| =9} £
gopn| At kst S-S Uil = 2o =2 4 A St
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(Yeum et al, 1997; Park et al., 1999; Kim SM, 2003).
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Fig. 1. DPPH and ABTS radical scavenging activities of brine
agent with different concentration of fermented product. Means
with different letters (a-¢) above the bars are significantly different
(p<0.05).
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53.33%, 52.71%%] &A%E YEho] da iR e =7t
Z7tgel wet FA 249 ksl /g0 Frteke A3
Haaoh 2y Ba i) 1% oo x4 kst
G2 AE Zhell ol A<l 2pol & YERHA] 23Ut Kim
et al. (020a)9— ‘_?j 6]-}\}—:@]_ EXIEH hﬂ_o] oqo] 5:01
FEEo| 77 A7k Ao g Ak 12509 DPPH
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wE $hokehA S7kske A3E HeoH, 9 e pHE
AlE Zhell §21AQ1 ztolE YERHA ?é?M. o] e A
A e Ha A FHIEH0%)0] 127 mg%=E 7P W
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Fermented product content (%)

Fig. 2. DPPH and ABTS radical scavenging activities of
croceine croaker Gulbi treated with brine agent with different
concentration of fermented product. Means with different letters
(a-c) above the bars are significantly different (»p<0.05).
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Table 2. Quality characteristics of croceine croaker Gulbi treated with brine agent with different concentration of fermented product

Fermented product content (%)

Items
0 0.5 1 3 5
Moisture (%) 28.22+1.58") 28.95+1.75 30.92+0.79* 32.71£0.49° 32.48+0.96°
Salinity (%) 4.960.10 4.98+0.13 5.03+0.03 5.03+0.20 5.02+0.10
pH 6.65+0.03 6.66+0.01 6.64+0.11 6.56+0.04 6.70£0.16
Aminotype nitrogen (mg%) 127+4.24¢ 178+2.83¢ 225+9.90° 235+1.41® 240+5.66"
Histamine (mg/kg) 26.22+0.20° 27.85+0.04° 28.15+0.03" 28.21+0.07° 28.14+0.06"
VBN (mg%) 35.33+0.34° 27.2240.45° 21.29+0.79°¢ 20.25+0.72°¢ 20.17+1.19°
TBARS (mg/kg) 3.25+0.03" 2.86+0.06° 2.57+0.10° 2.17+0.04¢ 2.11£0.05¢
Acid value (KOH mg/g) 4.40+0.04° 3.97£0.47° 3.53£0.58" 3.38+0.08" 3.09+0.35°

Values are expressed as the mean+SD (n=3).

YMeans with different letters within the same row are significantly different by Duncan’s multiple range test (p<0.05).
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AastEA AE 9% 7] AR S JERATE F
Al ZH)9] 27t 24 A3 GAA Y] dxT SUHESE
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of W& S|2EpHl kA XA L] A e WskE A g
Az Azt AYL4E 2 E G2 A xIt S A
&S JeIUTh FAES 7HE 2 AR 5 AT A5t
of ma} S|2EHl F upoleA|Holyl ko] FrhahH
(Joo et al., 2016; Kim et al., 2020), 7AZ 7]7to] Aof
ArE BExsA Aol 4hstE o] A 27t Frlehe AL
2 43 A ArhKang et al., 2014; Park et al., 2017).
A Zu) o] s el FEFe x 2447 F 17.68 mg/
kgoll Al Az 72A7F F19.69 mgkgl 2 A% A7k w}
2 guksAl ket A% 96A17F F 25.67 mg/kg

Table 3. Quality characteristics of croceine croaker Gulbi treated with brine agent with different salinity

Salinity (%)
Items
3 5 7 9
Moisture (%) 30.26+1.91 30.50+0.79 30.92+0.49 30.50+0.99
Salinity (%) 5.41£0.16%) 6.12+0.03¢ 6.60+0.20° 7.62+0.10*
pH 6.65+0.01 6.63+0.11 6.64+0.06 6.76+0.14
Aminotype nitrogen (mg%) 206+4.24° 220+9.90° 241£1.41° 249+5.66*
Histamine (mg/kg) 26.76+1.02° 28.68+0.74* 19.67+0.31° 18.41+0.49°
VBN (mg%) 24.31+£0.98* 20.62+0.61° 17.42+0.41° 17.28+0.49°
TBARS (mg/kg) 2.86+0.06" 1.24+0.07° 1.1940.05° 1.19+0.03°
Acid value (KOH mg/g) 3.72+0.03* 3.54+0.07° 2.34+0.02° 1.94+0.14°
Values are expressed as the mean+SD (n=3).
YMeans with different letters within the same row are significantly different by Duncan’s multiple range test (p<0.05).
Table 4. Quality characteristics of croceine croaker Gulbi according to drying time
Drying time (hr)
Items
24 48 72 96
Moisture (%) 42.63+0.81%) 37.21£0.31° 30.85+£0.41° 24.20+0.23¢
Salinity (%) 5.72+0.11¢ 6.21+0.08° 6.95+0.10° 8.56+0.10°
pH 6.46+0.06° 6.59+0.07% 6.67+0.04° 6.76+0.08*
Aminotype nitrogen (mg%) 131+£2.83¢ 176+4.24° 236+3.54° 254+1.41°
Histamine (mg/kg) 17.68+0.35° 18.81x1.24° 19.69+1.34° 25.67+0.49*
VBN (mg%) 12.69+0.86° 15.39+0.34° 16.88+0.78® 18.26+0.98*
TBARS (mg/kg) 1.14+0.03° 1.20£0.07° 1.25+0.13° 1.65+0.06"
Acid value (KOH mg/g) 1.43+0.03¢ 1.65+0.04° 2.25+0.06° 2.76+0.01*

Values are expressed as the meantSD (n=3).

YMeans with different letters within the same row are significantly different by Duncan’s multiple range test (p<0.05).
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F7HrS YERdT fARSE 4 F 02 TBARS &
Az ATWA] SebetA| FrhetthrE 3 96A1 7k
1.65 mghkegl 2 =& T7HES RITh FA 249
N &=} 27be 12 96AIWEA] FEebAl F7she
VBN 12.69-18.26 mg%e] S, A7bE 1.43-2.76
KOH mg/g®] +5& YeRlAnh A4 =19 Alx =71
NARL 93k Az 708 FrloA Az 1\]7101 ®ne 7
T S ZE dEH AHles woy F

A3 o] srenl, oA s fel 54 Rons 3
Al eyl e Aoz AzbHECh v 96A] 7 Az
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