Bull. Korean Fish. Soc. 18(3), 206~213, 1985 ks 18(3), 206~213, 1985

EREDKERR MY T 3 HE
5. EREEAR % 2R M

H OB #®#-F E R
FIKEAR ARHTER
(19851 349 109 %))

Studies on the Processing of Low Salt Fermented Sea Foods

5. Processing Conditions of Low Salt Fermented Anchovy and Yellow Corvenia

Yong-Jun Cua and Eung-Ho LEeE

Department of Food Science and Technology, National Fisheries University of Pusan,
Nam-~gu, Pusan 608, Korea
(Received March 10, 1985)

Since a long time ago, more than thirty kinds of fermented fish product have traditionally been fav-
ored and consumed in Korea. In general, they fermented with 20% of sodium chloride. However, it
has been currently known that sodium chloride is one of causative ingredient for adult diseases. For
that reason, reduced sodium salt diet is recently recommended in developed countries. This study was
attempted to process low sodium salt fermented fish using anchovy, Engraulis japonicz, and yellow
corvenia, Psedosciaena manchurica, as raw materials with partially replacing the sodium salt with potassium
chloride. The most favorable taste for fermented anchovy and yellow corvenia were revealed at 60
and 90 days fermentation, respectively. Judging from sensory evaluation with variance of analysis and
orthogonal contrast method, little difference of taste were found when sodium salt was replaced with
KCl even by 50% as compared with conventional fermented fish. Taste for low salt fermented anchovy
and yellow corvenia were the most favorable when they were prepared with 4% salt, 4% KCl, 6%

sorbitol, 0.5% lactic acid and 4% alcohol extract of red pepper as preservatives and flayor enhancers.
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E KClz R#Eslyd ABGERS &3 PRREE
gich 28 KEe Ao g KR FESH —R
foz w2 fte] #H¥=lm Yz NaHish €4 wig
EERERS =99 BRBETHRL vtz &
t}® =g FNBeol A& BAS —H KEHBERES
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wztA & e de felveld A &4 #As
B AZE o &R % 99 27 E FHEE
ABY —%% KC 2 K& ABGES 3% B
ABMAZE o] ARXALH Al BEFTY 1t
BRSE RESHistd BEEAZY nTHESE &
stalz=t skel o

o RS

StElmBl c @ x|, Engraulis japonica (HBE 12~
13cm, BBE 14~17 0), & BiE BEW KEGH BIR
Bell A g 318 kikstd HB=EER ukstgod,
%7, Pseudoscicena manchurica(§85 14~18cm, §
W 44~70 ), & LA ATHHN A BAste Table
13} 28 fpfbo 2 Eastd freld (U ¥
watsted HE@53°0 A AR T SHTAR
B —EfERd & 99 AL AN BEstd F
el Frive Yol HigkrEsted T —ER
< Wt Prgel fEAstg el

—BES, BEEUEERE ¥ oinlcBRe Th:
K WENREIRE, HE AL semi-micro Kjel-
dahlgk, HIJRRG-> Soxhletik, K4-& WeXIRAbiL, H
J§x Mohr #, pH = pH meter (Fisher model 620)

Table 1. Formulas of ingredients for the pre-
paration of fermented anchovy and

. yellow corvenia %)
Lactic .. ,EtOH extract
Sample code Salt KCl “py Sorbitol = Gty
AIC)3 Yld) 20
Ay Yo 8 0.5 6 4
A, Y 4 4 0.5 6 4
Ay Y 3 5 0.5 6 i

2) Ratio to the raw fish

b} Alcohol extract of red pepper, 10C¢ ml EtOH with
25 g red pepper powder in flask was stirred for
24 hrs at room temp.

¢ A; anchovy

d) Y; yellow corvenia

2 WEsach. HREEAREE HIEEREY, o
W) 2R Spies 5108 Azl wtel H@EHES:
St

TBAZ ¥ 23g%R :TBA g2 R 24 &
Fsto] TarladgisiDe] KEHREMEOE P
o, ¢3RS KR B2 @bk Wt —ei
o HHE AEEEENL @ F 2 Hlw sml o)
EIZBAIW 10ml, AT KB 5mE 300ml A
7+ flaske] Y sl 2 3t il A 1587 HE
g o AWK 165misl BSER 18mlE gt ¥ f8
s~88(p-diphenylamine sulfonic acid-BaB§)-2 0.5m/
Y3 ERS-HTE o figsld dael
EE AAsty e

TEERE 1 10 A Y panel memberE EEEGsle Uk,
A 2 AT (overall quality) So wistel 58
fEEkez BHED A SBIMEBELE RESIS
o, AEZE7L dE AL oRA] E3EE I (orthogonal
contrast)IE o 2 sl o}

—MER Sy, pH o EEprel ®{k: R =) o} X7) & Table
1o At e Baon AE g Hmge —&
B, pH R EIpe] fLE Table 2 9} 3o £& )
gl el FEE R Y KR 78.2%, pHi 6.32
dont BES 20% Hinstd =2 fER EAA
Ard] A% Kol oF 66% 2 WAt oA UK
Z9 X539 #be AY ggrl. = Table 14 2%
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S mE 204730 571614 BT AlS #msle
fErel 9oL, BRA Az A B A AS-E £45.61
~5.95 SEMN A S pHY b7t A9 U
o}, o]A-2 HmR FLER A% HhFRet A= o
sz HERE 9 MBS £ 12~14% 9 3.4%
prel 4 A9 8t glevh 27138 A EA
A3l vhastA 2 BERE KSERE AY Bt
#4ow (Table 3), Z71A Y1 66% PIsh, Yz Ys
9 Yo 74% PSR olRA & mnd AHES o
st MBI oE KSaHe] HolAl Aoz A=
o Hifote AERRHES) slslth zElm [UkE7) 4
PHE 7.07 2 W2} Fohom B 404 7HA =
Z713 RE7} 6.0 ol Ao Fgkont 1 o|FRH
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2R AL FAAHE WENSZ KIS
& @igehl HMSE od A/ HME B A 90
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T ¥HE BPARA %A 2709 Bl =
3 o m@EAR] WA Maked %o M
£ & el AR 2719 M Ba 23 B0
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200

150

100

VBN {mg/100g)

20 40 60 80 100 120
Fermentation days
O—0:A7, &—@:A7, »—x:A3, O—O:A4
Fig. 1. Changes of VBN during the fermentation
of anchovy.
Sample code refer to Table 1.
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Fig. 2. Changes of VBN during the fermentation

of yellow corvenia.

Sample code refer to Table 1.
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80‘200-
>
E 150
7T
£
Z 50
0 W 0 8 10 10
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O—0:A| ,ee: Ay |, x—x:A3 ,0-O: A4

Fig. 3. Changes of amino nitrogen (NH,-N) during
the fermention of anchovy.
Sample code refer to Table 1.
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Fig. 4. Changes of amino nitrogen (NH.-N) during
the fermentation of yellow corvenia.
Sample code refer to Table 1.
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BABADT Ay As, Ay Yo, Y3 % Yol #SEHE
3 BkE 5% HWE 4% 4BW/V%)8 2%
7t a- S Aipstel vk Fig. 564 2 bt
s} zpol 43¢ HMFY BERE 243 A% 0
I 2.3~2.5% MEZ B @RI 2 F
P 40 974R AAs BWAsEr BUR 60 LA
SR e 47 gmsld v 2R Aot SEE
o] b A1, HHELE Ay B A MEejgler =
F oA BAsigeh ada 9248 HinskA @
& A BUR 20 47R = BB glEvh 4044 -
¥ 7k Bimslel 60 4] 0.5% GRelgich 27
AFig.6)9] Az FAAR 2L fHrelg o &
1A Yo B 60076 <kzt Hmslz, Y. U Ys
£ 90d A st vt W el 2 BinE
< 2 A6 vlgled wgeh aPln 273 i8] A
SE PEHIER oFzkel el gt o EE
Agieh o|RA BEET ¥z+Y FEAE WH
BRI ol ZEE=le] £RAE BRSBER
e A2 ARA. MESDL BERY RS
BRI BT whet gl W3k n sk
L, HYE GEFES 932+ ¥ R{IEKEF
HEEE fBEE e dkels Ao mEs #
Rl g8 gdzmge] sl = A$7t dokz |t
It 9tk

Ethy! alcohot % . (w/v)
~5 w JT

TBA value (0D)
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-—
v

f=d
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_ i

0 20 60 8 0 10
Fermentation days
, 8: A7, x—x Ay, O-O: A

O—O:A1

Fig. 5. Changes of ethyl alcohol contents added
during the fermentation of anchovy.
Sample code refer to Table 1.
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0 A W & & 10 w0
Fermentation days
o—o:Yp , e—e:Yy , x:Y3 , o-0:Yy

Fig. 6. Changes of ethyl alcohol contents added
during the fermentation of yellow corvenia.
Sample code refer to Table 1.
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3 #E, RiFel W WA sle A S Fig. 7oA 2
o) Are ByRmHNe] A% Binsted Bk 60 LAl
Bkl #Ed o oF Bostgor, AnAs B
A Asel ¥]Ehe] 2 @miEe) Egta 53] Ase vh
A ggkrh olghgel WAR Ax As B Agt 22
AL BIEHE BmE ni/3Hige R
2z ARG D Terrell.e FHEER B 75
BHE 24y 9 KCle NaCl 2t Mz Q
o st m, AEOE dasl Rikd F& BE
& wlzw BB = WEss getin stk
= pEEHe] BHA 15 A—aEd s iR
e go o AE HEREs HEHT 5+ A
T s #E Y DY aFIFmMw
o BEBST MY A HMEMLEY LRHRL I

N
(=]
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Faed
Ul

i - I 1 1
20 40 60 80

Fermentation days
O—0:A1, 0—8:A7,x—x A3 ,0—0 A,

1 i
100 120

Fig. 7. Changes of TBA value during the fermen-~
tation of anchovy.
Sample code refer to Table 1.
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Table 5. Treatment means from analysis of
variance on acceptability of taste,
oder and overall guality of fermen-
ted fish (anchovy, yellow corvenia)
with various ratio of salt and KCI»

20 40 60 BO
Fermentation days

100 120

0—0:Yq, 0—8:Y; x—x:Y3, K 0—0:Y,,

Fig. 8. Changes of TBA value during the fermen-

tation of yellow corvenia.

Sample code refer to Table 1.

e e K WEH FRY % —Edtn ¥ 4

leh. zela 2ARY 9% Fig.8 7 7ol

H3

A% W5 BiE e 2 A
A wow M 0976l BEEE Yl 2 F

zE Boae.

ztsesiel wEERE ¢ ik WA GR 60
A703k 2ACRER 90 4A) FREERMILR
Table 4 &} 2o FYHHES st or, Table

= SEOHE A% ¥EEphe Jehiiglch. Table
1604 A9 "x, 271 £49 AHEAHEN 3
B BB 1(ALYY, 2(A2Y2), 3(AsYs) U 4(Ay
YO& BEFE (T wlel £4 T, T Ts 2 T2
#astq el Table 464 & nke} Zo] WAl gl
o AE AR 3 KEY BAHER FEEL ddx
o (p<0.01) ubate] vk ¥ HAFMHA = FEES Y

o (p<0.05), Z7lot BAE FBE

= B

EMel A= 5, A 3 RETER = B8 99
=H(p<0.01). =g AEFHE(TA QEEN-S M4

Treatment Salt:KCl Odor Overall

Taste

T quality
T, 20:0 4.65 4.45 4.65
T, 8:0 4.55 4.53 4. 535
T, 4:4 4. 58 4. 57 4. 56
Ty 3:5 4.25 4.52 4.35
Overall means 4.50 4.52 4.53

a) mean scores: 1=Ileast acceptable,
5=most acceptable

gt ALl & w2 AR 99 v e<o0. 0.
22l Table 5014 &8 3% o KC1 5% BAHEM
g Toe BEEA WHEA = 2 S48 : T
Hruc votonl, BEEMBEE(T)S WA (ortho-
gonal contrast)ikel] Q&) Cy=T1—Ty, C;=T,—Ts 8
Cs=T1—T;~Ts4+ T, FiEstn ok U £
PEL A BERTE o &, G =i
ﬁé’??@ioﬂ Al BEZEZ Q920 (p<0.05), Cp Co
FEZEL 957 0<0.0D). Wb TixTeole] £E]
3% < KCl 5% & BAGME Tt ot} 4 H
FES "= EREEC Y oy HEBHRGN A
BES KClY WS 1:1 703 sto] = gEql o v §l
Ee kRS ik A st 2 et 9
W o] ¢lvti Camirand 599} #i%, =2z Ch-
ayovan 5%, 2 59 HE Al KCl-& 50% 74
REFslx £9tE 277 ga dEd & 2
AP WY 7 e Wmad 2 MRe
AZ4R 283z EAEA A Yse ERAA AL

Table 4. Analysis of variance on acceptability of taste, odor and overall quality of fer-
mented fish (anchovy, yellow corvenia) made by replacing various level of salt

with KC1
Taste Odor Overall quality

Source df

M. S F M.S F M.S F
Treatment(T) 3 0. 625%* 5.123 0. 054* 0. 346 0. 449%* 4.30
Fish variety(F) 1 0. 001 0. 004 0. 001 0. 008 0. 015* 0.146
TXF 3 0.021% 0.168 0.003 0. 022 0.014 0.138
Residual 72 0.122 0. 157 0.104
Corrected total 79

2) mean square
* significant at the 1% level
** significant at the 5% level
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