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SUMMARY
I. Subject of the Study

Sudies on the Establishment of Processing Method and Commercialization of

Traditional Sikhae

II. The Objective and Importance of Research

The objective of this study were to analyze food poisoning microorganisms and to
establish optimum processing method for commercialize of traditional Sikhae.

The characteristics of Korean foods are in harmonious taste of several
components like as Kimchi and fermented soy products. Flounder Sikhae, a kinds of
Kimchi, also can be applicable to this category. Among the various transmitted
traditional Korean foods, some one were remained and some one were forgotten
because of our food life change to western style. Flounder Sikhae was took very low
frequency at dining table nowadays. The reason which declined at table are in
insufficient recognition and scientific approach on the improvement of traditional Sikhae.
Chief producing district of Sikhae were Hamkyoung-do and Kangwon-do. It means to
remain partially as food in our food life style. Fish Sikhae which was 6~8% of salinity
and pH 4~5, generally were major sources of minerals and vitamins of our meals with
Kimchi.

Wihtout scientific backup and elucidation of Sikhae for industrial application,
Sikhae as traditional food would not overcome westernized our dining table. So, active

and close research of Sikhae will need more and more.

M. The Scope and Contents of Research

1. Establishment of fermentation condition of traditional Sikhae



The classes and production methods of Sikhae from country were investigated
and screened and selected one which can be commercialize. Fermentation pattern of
selected Sikhae were carried out to salt concentration, radish content and fermentation

temperature on Sikhae fermentation.

2. Sanitary safety of Sikhae fermentation
Growth of food poisoning microbes in selected Sikhae and fluctuation of them

during the shelf life of Sikhae were tested.

3. Storability improvement of Sikhae products
For storability improvement of Sikhae products, salting methods on the shelf life

of Sikhae were measured and selected starter for uniformly production of Sikhae

4. Sanitary safety in raw materials of Sikhae
Pollution degree in raw materials of selected Sikhae was tested by measurement

of food poisoning microbes.

5. Establishment of optimum process and goods diversify of Sikhae
For establishment of optimum process and goods diversify of Sikhae, effect of
spice content, starch source and fish source on the manufacture of Sikhae were
investigated. Finally, packing methods of Sikhae was attempted for improvement of

goods.

IV. Results of Research and Recommendation

1. Results of research
The classes and production methods of Sikhae from country were investigated
and screened and selected one which can be commercialize. Squid Sikhae was selected
as test item becaues of excellent quality and lower production cost than others.

Fermentation pattern of selected Sikhae were carried out to salt concentration, radish



content and fermentation temperature on Sikhae fermentation. Optimum salt concen-—
tration, radish content and fermentation temperature were 6%, 10% and 10T,
respectively.

Growth of food poisoning microbes in selected Sikhae and fluctuation of them
during the shelf life of Sikhae were tested. E. coli O157:H7, L. monocytogenes, S.
aureus as food poisoning microbes almost were dead at 20C after 9 days of
fermentation in artificial model system. Fluctuation of coliform during the shelf life of
Sikhae was decreased more rapidly at 20C than 10°C. The other food poisoning
microbes were not detected model and commercial Sikhae.

Different salting methods like as NaCl 3%-+citric acid 0.196, NaCl 3%+E-OH 29,
NaCl 3%+KCl 1.92%+MgS0s 0.6%+MgCly 0.12%+CaS04 0.36%, NaCl 3%+NaCl 3% and
NaCl 3%+ sorbitol 3% were used for storability improvement of Sikhae products.
Sorbitol treatment was more effective on salty taste and could be change as salt.
Lactobacillus brevis as starter for uniformly production of Sikhae selected and it was
the best score in sensory evaluation test at level of significance.

Pollution degree in raw materials(Squid, red pepper powder, polished millet,
radish, garlic, ginger) of Sikhae was tested by measurement of food poisoning
microbes. E. coli 0157:H7 was ranged 10* CFU/ml levels at squid and ginger. S. aureus
was distributed 10°~10* CFU/ml at squid, millet, radish and garlic. L. monocytogenes
was distributed 10°~10" CFU/ml at millet, radish, ginger and red pepper powder. But
the more detailed identification of these microbes was needed because of using
selective media.

For establishment of optimum process and goods diversify of Sikhae, effect of
spice content, starch source and fish source on the manufacture of Sikhae were
investigated. 3% of garlic treatment and polished rice and squid treatment were the
best score in sensory evaluation test at level of significance. Finally, two packing
methods were attempted for improvement of Sikhae goods. Vaccum and non-vaccum

sealing were not showed difference each other significantly.



2. Recommendation

We were studied and proposed to establish of processing method and
commercialization of traditional Sikhae.

Squid Sikhae was selected as test item which can be commercialize and optimum
salt concentration, radish content and fermentation temperature were 6%, 10% and 10C,
respectively. E. coli O157:H7, L. monocytogenes, S. aureus as food poisoning microbes
almost were dead at 20C after 9 days of fermentation in artificial model system.
Fluctuation of coliform during the shelf life of Sikhae was decreased more rapidly at 2
0C than 10C. The other food poisoning microbes were not detected model and
commercial Sikhae. Sorbitol treatment was more effective on salty taste and could be
change as salt. Lactobacillus brevis as starter for uniformly production of Sikhae
selected and it was the best score in sensory evaluation test at level of significance.
For establishment of optimum process and goods diversify of Sikhae, 3% of garlic
treatment and polished rice and squid treatment were the best score in sensory

evaluation test at level of significance.
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s = g dS ol ofFE dF TEI kEH|(Anchovy)7F ot AEfebe

&y
2How tE FHo] Brh o|AL oFS AUt vluF 2 AHdA TEste 5
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colonyZS AlZ3A 1 23] HHEAZ YeERY A

vk el mA= e A

frafAlatol thste] referance strains
A7) flstel ARg TS B A E AASE S =, E
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NIHel A 9o [isteria monocytogenes ATCC 19116€ AAd AlgHjx =
LPM(Lithium Choloride Phenylethanol Moxalactam Plating Agar)S A A sle] Alsfo] <l

dHoz 42 1 ATFE FHste] AKEHS A
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6.04

6.14

6.06

5.25

6.12

5.70

4.45

443

4.39

4.45

4.35

4.35

4.36

4.31

4.28

12

4.34

421

15

4.24

4.27

18

421

4.27
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=]

a9 A% (Lactic acid %)¢] 3}

3 S
BEIHY) IE 3% A% 6% A= 9%
0 0.23 0.22 0.23
3 0.49 0.23 0.38
6 0.92 0.64 0.65
9 1.00 0.72 0.74
12 0.99 0.85 0.71
15 - 0.93 0.79
18 - 0.77 0.86
21 - 0.93 0.90
Al A8 Baso vkl (CFU/g)e wst
TE7zid) 9% 3% A% 6% = 9%
0 4.2x10° 55x10" 1.6x10°
3 5.9x10° 85x10° 5.4x10°
6 1.0x10° 8.4x10° 1.0x10°
9 1.2x10° 1.2x10° 5.2x10°
12 4.4x10° 8.0x10° 3.5x10"
15 - 2.6x10° 15x10°
18 - 1.6x10° 46x10°
21 - 1.8x10° 1.2x10°




I 4 desEd A ZaFe 2Ar(CFU/g) S st
g7 Hd) AE 3% AE 6% AE 9%
0 56x10° 1.7x10" 1.7x10°
3 2.9x10° 1.7x10° 6.6x10°
6 1.2x10° 6.2x10° 6.2x10°
9 1.2x10° 8.4x10° 4.2x10°
12 3.4x10° 7.4x10° 2.4x10"
15 - 4.1x10° 2.3x10"
18 - 2.1x10° 3.0x10°
21 - 1.7x10° 1.4x10°

A P VI F A pH, AR, ARAT D QAT A
A3l & 5~8olA miz ksl o] TAle] el ubeh WE P 2 Aol: glglont T

AEEF 10%A 87 Ads s o2 YESth(Data not shown).



% 5. FA = das Ase pH W}

HE 7)) T2 5% 21 10% 2 15%
0 6.16 6.14 6.20
3 6.10 6.12 6.16
6 454 443 445
9 441 4.35 4.38
12 4.32 4.31 4.32
15 4.24 4.21 4.22
18 4.30 4.27 4.30
21 4.26 4.27 4.24

¥ 6. 54 g3 daF A9 A=(Lactic acid %) ¥3}

LR 71H(L) A 5% 2 10% 2 15%
0 0.22 0.22 0.23
3 0.19 0.23 0.26
6 0.64 0.64 0.62
9 0.71 0.72 0.72
12 0.87 0.85 0.79
15 0.9 0.93 0.84
18 0.83 0.77 0.87

21 0.95 0.93 0.92




e Aol AWg#4(CFU/g) W3t
717K 3 5% T2 10% T2 15%
0 5.2x10" 5.5x10" 4.9x10"
3 55x10" 85x10° 1.2x10°
6 2.1x10° 8.4x10° 6.6x10°
9 2.2x10" 1.2x10° 15x10°
12 9.2x10° 8.0x10° 1.0x10°
15 3.7x10° 2.6x10° 5.3x10°
18 3.0x10° 15x10° 2.9x10°
21 2.4x10° 1.8x10° 2.0x10°
Pk 218l o] At (CFU/g) Wsh
777K T4 5% 2 10% A 15%
0 3.0x10* 1.7x10" 2.4x10°
3 1.2x10° 1.6x10 75%10°
6 4.2x10° 6.2x10" 4.3x10°
9 1.1x10° 8.4x10° 1.2x10°
12 8.0x10° 74x10° 7.8x10°
15 2.7x10° 4.1x10° 5.2x10°
18 3.2x10° 2.1x10° 2.5x10"
21 2.9x10° 1.7x10° 1.8x10°
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15~20TCE €27} 2252 F438 2aso] Ha 109w pH 4.0~44% Wolxon,
5~10TC¢ v 2ZoA= AA3 waHo pHZF 4544 0¥ 0] =5 O o4 ¥
ob A A T AR Wsh= Fig. 20 yERH wpel o] 5~10T 9 W& 2&koAe it
& 3BYAA 07~08 B3-S FAEI o 15~-20Col = BE 6U vkl 0.6, 0.8 =&a}
of A% F74ES v dubAdSe] Wals Fig. 304 B npel o] 10~20T ol A
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Fig 1. Changes of pH in Sikhae by fermentation temperature
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Fig. 2 Changes of titratable acididity in Sikhae by fermentation temperature
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Fig. 3. Changes of viable cell count in Sikhae according to
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Fig. 4. Changes of lactic acid bacteria count in Sikhae according

to different fermentation temperature.



2. A% Aol 94 A

S4olg o = f & HEe
o HgstiA AAER Felvte AETFTE A4S A E coli O157H7E 10T 28 A
of e Fasert gutste] x7)¢ 1.8x10° CFU/golwl Aol foll &= 256 x10°
CFU/ge] AEstal Ak 2euf 25T HaA o= AEwET7E 543 ghaste] 497k

8x10' CFU/g olat& AlEEE= Ao Jeyth L monocytogenes = %719 A7}

2.0x10° CFU/goldl o] 10T wEAe] wg 4U71xE= 238l ZF7hste] 22x10° CFU/g

A Hgew 1 F2 AAE gaste d4s Bgoy 99 A= 98x 10 CFU/g

A7t At AATE 20T TEA A= 2870 = < FUtsl oy 3UFEHE 34739
]

P

ZFdte] 89k 84x10° CFU/go. & AtEEE Ao Uttt S aureuss 710 A
#47F 65x10° CFU/gold o] 10T LEAld 247A = Z7hate] 12x 10° CFU/go =
Hom ohgd ot Hastdov BEVE AYH s T HaSEE ofF $ksto] 14
do] Holx 21x10" CFU/ge] A&Estal UATE 20T TFEA G E k7 7Fa%Er) walx]
71 oy #adwrt gutate] 7do] Aum 26x10° CFU/gel A& 97 ol

8x10' CFU/gol3l=2 AlE = Aoz Jehytth
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Fig. 5. Survival curves of pathogenic microorganisms and changes

of pH and T.A. in Sikhae during fermentation at 10°C
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A8 e 32 AT FamdEe] &%

2 A4 HAE A fF5 2 ALFT A AES]

e TAbske] A A S &QlEr] #1skel E. coli, Staphylococcus, Listeria®l
Aol tale] referance straing o] &3le] A Ao A Zd QAo A& AT &
d 0E AT fd AR edEE 243 A, Coliformst 271 2.0x10" CFU/g
olel Aol 10ToAA = 449 16X102 CFU/go.2 ZFAsta 20TolA+ g5 g A
gte] 3o 25x10° CFU/go & A3t E colix %719 2.2x10° CFU/gel® #o] 3
Awkel 16x10° CFU/ge 2 astglar 25T M e 3Uute]l 12x10° CFU/g &2 #4s
At Listeria= %7)9] 92 -A2o] 42x10° CFU/goldl Aol 10Tl #Zaswst ohut
o] 6 ake] 4.0x10° CFU/go.2 7HAsg i 20CAAE 10CoAA S nfarix 2 2as
=

HES FsAel Ax 3

i\

Mm%

0

F
¢

w7} ghukale] 6wt 4.0x10° CFU/g o2 st ath. Staphylococcuss % 7]%-€ 7
57 grobr 8x10' CFU/g otz FAHon was)zh i #AE5A gtk A5l
FEHD Qe AForA Ade £4d AFL 2L 5 slgon Wsy FuniAl
Azzde Wagz Fgstel $u "ol dE FeolRen 24 At B £ Aw
W ZbAE AE) woldleh olEel distel f% B AZF fol MAE) £FE 2AD
A, AWATEFE 10°~10° CFU/g ol Aa fabd % 10'~10° CFU/g ol2lvh. g,
FATETE L el 947 So BANAoY AT} okl Aoz g9l
=9l
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A 7= A

wEOZ]‘ﬂE TE= AHI ¥ =715 AAGL F lem, o] deme A= A

Aste], &5 Fo| tste] A AdS thAste] @ NaCl 3% + citric acid 0.1% © NaCl 3% +

E-OH 2%, © NaCl 3% + KCl 1.92% + MgSO4 0.6% + MgCly 0.12% + CaSOs 0.36%

® NaCl 3% + NaCl 3% @ NaCl 3% + sorbitol 3% %% H7Fst & 10CoA <F 18

AlZE ERb AAE ot Ao AE Axst A FTF T FA 10%, 24
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o
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0COIA WRSUA BEADAR pHep A%, GE, AAFSE, 25 8 BEAAE

e g o] Apol7k ll ot Algte] A wtel] wret pH Y
S W STHFig. 73 Fig. 8). 9%& ¥ 994 HE npe} 7o)
NaCl 6% 2|77k 7b4 Eokov war|ztsel Wshs 443 A4S moFa Furh
Aokt o] wistel dubAle] WS 109 3E 1Dl dolA &= Hl=dh S Bl
ok 10TolA 269 &t sAste] pH 4.6, AdHF 06~07%% %S wWe] ¥ HAA AR, &
121 4 ¢k #Fo] Ayl Ael HlzstA =Z o sorbitol 77 freldel A 2 A
=hom Anke AEEE g2 =4 edes Uk B ooy HA 9 " @ A
A =gom vymAs v =84l =713 QAdeh &8k oW o]F] Vs wEE R H]2EHA
UERA o] tiAZE Tbed Ao ® dhekE Rl
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Fig. 7. Changes of pH during Squid Sikhae fermentation
at different salt condition
: NaCl 3% + Citric acid 0.1%
: NaCl 3% + Ethyl alcohol 2%
:NaCl 3% + KCI 1.92% + MgSO, 0.6% + MgCl,, 0.12% + CaS0, 0.36%
: NaCl 6%
: NaCl 3% + Sorbitol 3%
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T.A.(Lactic acid %)
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Fig. 8. Changes of titratable acidity during Squid Sikhae
fermentation at different salt condition

:NaCl 3% + Citric acid 0.1%

: NaCl 3% + Ethyl alcohol 2%

NaCl 3% + KCI 1.92% + MgSO,4 0.6% + MgCl, 0.12% + CaSO, 0.36%
:NaCl 6%

: NaCl 3% + Sorbitol 3%

bebue



9. A3 Wel W ool Aol Aw Wsl
R 7I7HD) A B C D E
0 1.37 1.26 1.26 2.30 1.09

3 0.99 1.09 1.39 1.80 0.93

5 1.09 1.09 153 2.02 0.99

8 1.31 1.31 1.86 2.30 0.99

17 1.20 1.20 1.53 1.86 1.31

20 1.86 0.53 1.86 241 1.20

26 1.64 1.31 2.08 2.30 1.31

32 1.31 1.31 1.64 2.08 1.31

38 1.42 0.31 1.86 2.30 1.64

49 1.42 1.42 1.97 241 1.31

70 1.53 1.42 1.97 2.30 1.31

75 1.42 1.31 1.64 241 1.31

o g o w >

: NaCl 3% + Citric acid 0.1%

: NaCl 3% + Ethyl alcohol 2%,
: NaCl 3% + KCI 1.92% + MgSOs 0.6% + MgCls 0.12% + CaSOs4 0.36%
: NaCl 6%
: NaCl 3% + Sorbitol 3%



71 H) A B C D E
0 8.4x10* 3.1x10" 16x10"  93x10"  9.0x10"
3 3.4x10° 1.9x10° 9.8x10"  2.3x10°  3.4x10°
8 1.6x10° 1.1x10° 1.1x10°  42x10°  2.9x10
17 3.0x10° 3.0x10’ 21x10°  19x10°  3.6x10°
20 9.5x10" 2.4x10" 1.6x10°  14x10°  1.0x10"
26 1.7x10° 1.6x10° 65x10°  52x10°  1.5x10
32 4.8x10° 3.7x10° 77x10°  9.8x10"  6.9x10
38 3.5x10° 6.2x10° 22x10°  1.6x10°  35x10°
49 5.6x10° 4.8x10° 15x10°  1.3x10°  3.7x10°
56 5.8x10° 1.5x10° 36x10°  26x10°  56x10°
75 1.2x10° 2.1x10° 12x10°  49x10"  84x10’

A : NaCl 3% + Citric acid 0.1%

B : NaCl 3% + Ethyl alcohol 29,

C : NaCl 3% + KCl 1.92% + MgSO, 0.6% + MgCly 0.12% + CaSO, 0.36%

D : NaCl 6%

E : NaCl 3% + Sorbitol 3%



Aas el e 2ol Aael Al 4 (CFU/ml)

71 H) A B C D E
0 6.2x10" 56x10" 1.8x10"  1.7x10"  3.6x10"
3 4.3x10° 2.0x10° 9.3x10"  2.3x10°  2.3x10°
8 1.9x10° 1.2x10° 9.0x10°  6.7x10°  3.3x10’
17 3.0x10° 2.9x10" 20x10°  19x10  2.8x10°
20 7.0x10" 2.4x10" 16x10°  1.1x10°  7.1x10’
26 6.2x10° 3.2x10° 1.0x10°  1.14x10°  2.6x10
32 4.4x10° 4.8x10° 6.2x10°  4.8x10°  9.8x10°
38 6.9x10° 1.6x10° 56x10°  4.0x10°  59x10°
49 3.0x10° 1.5x10° 89x10°  29x10°  7.4x10°
56 5.9x10° 1.1x10° 40x10°  26x10°  50x10°
75 1.4x10° 1.6x10° 14x10°  65x10"  1.4x10°

A : NaCl 3% + Citric acid 0.1%

B : NaCl 3% + Ethyl alcohol 29,

C : NaCl 3% + KCl 1.92% + MgSO, 0.6% + MgCly 0.12% + CaSO, 0.36%

D : NaCl 6%

E : NaCl 3% + Sorbitol 3%
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At 4564224 | 455+1.66" | 3.22+1.39" | 455+1.65" | 5.00+1.65°
&t 5.33+2.00° | 4.77#1.30° | 455150 | 5.33+1.33" | 4.88+1.83"
Algk 5.221.92" | 4.22+1.39" | 4.00+1.22" | 522+1.41° | 533+1.73"
o] ] 544+150° | 5.22+156% | 544+1.94" | 5.44+190° | 5.66+1.73"
o] 6.00£1.80* | 5.66+1.41* | 6.11+1.90* | 6.00£2.00* | 5.66+1.73"
NE%E 5.25+1.48" | 5.11+1.76° | 5224198 | 525+150° | 6.44+1.50°

A : NaCl 3% + Citric acid 0.1%

B : NaCl 3% + E-OH 2%,

C : NaCl 3% + KCI 1.92% + MgS0y4 0.6% + MgClz 0.12% + CaSO4 0.36%
D : NaCl 6%

E : NaCl 3% + Sorbitol 3%

L el AlEEE ddsE A% e A 3 2uE e
TUstE 9 g A% 2 ~eHE JNEstr] 9
lo] 9o AElE HEAA pH 4 63% o ul MRS agar plateol
HZE3te] 35~37CNA 1 incubation 3t ¥ colonyE AF upA B3t 5 A
A olEe] BEE ZAMSFATH
3 130 yERdA wpe} ol AEf o] F wEad o == Lb brevis 25.3%, Lb.
fermentum 21.3%, Leu. latis 16%, Leu. mes. mes./dext 12%, Lb. curvatus 10.7% = ©]& 57}
TFFEo] AA 8% o|A2 Xt} ©|F Lb. brevis, Lb. fermentum, Leu. latis, Leu.
mes. mes./dext®] 4 #FE A4, R gste] o A ANES A xRSt Ao ~EHE A

hekel Halg Azstel P Sk
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13.

s s EACA e Al Ak A%

B SHdET =dH &
Lacto. fermentum 16 21.3
Leuconostoc lactis 12 16.0
Lacto. brevis 19 25.3
Lacto. cellobiosus 1 1.3
Leuconostoc citreum 2 2.7
Leuco. mes. mes./dext 9 12.0
Lacto. dalb. delb 2 2.7
Lacto. fructivorans 1 1.3
Lacto. dalb. lactis 1 1.3
Leuco. mesn. cremoris 1 1.3
Lc. lactis lactis 2 2.7
Lacto. curvatus 3 10.7
Lacto. para paracasei 1 1.3

Al 75 100




oA b A3, & 1400 yEbd mpep o] g Ayl ojw], o]F, V|3 E K5
[e2]

A el A ZFol= fIAAIRE Lb. brevis wFE ZEHEHE ARESIAS W 7P st V|E=

& 14 gt ~EEHE 7P 2o Al Rt
A B C D E
ot A83+136" | 533+173' | 4A77+18" | 533+212° | 555+158"
At 466+206" | 356+150° | 444:206" | 4443200° | 466+244°
o] vl 683+1.06" | 700+1.22 | 656194 | 6552235 | 611+214°
°]# 683208 | 644218 | 777" | 722+164° | 677171
s A83t169" | 566+193" | 456:166"° | 556:260° | 5884220

A @ Control, B : Leu. latis S5, C : L. fermentum S22,
D : Leu mes.mes./dext S28, E : L brevis S57

L ICEE PR

Aol Asfe AR Ao, AEVHE, vx, F, ovhs, A%
AETY a8l M= 25 AT Ao Aajdl AMEE = ARA
E. coli 0157:H7, L. monocytogenes, S. aureus
aE fEA o dEgE Al 40 A skl AbgsElar Wz
4u) sl Mste] AbESEATE TRl Aew " A A d gl AR 10gS FH&E 100 3
A7 &S Eytd A== ofsto] AbRtlvh. 2ela B Eat A gl 4n)
sjAste] ARGetiTh, eI AR dd Aels Al AR 10gS FHE 108 34 A1

SAE FHA A& o] AlE&AS A AYAdsE AJIAANZ Y5 E coli

&Y
to
g 4
ol
ot
2,
<)
&
i
i)
rlo
o%
offl
o
o
2
Ll

ot

0157:H7+= CT-MSA agarXA®8]x], L. monocytogenes< Oxford ListeriaX &l =], S

aureust Baird-parker gl #] o] =3}o] 37C incubatoroll A 24~48A1%F wikE F 9



ARGE AFede. o W F=TFE plate’dol =Tkl vEbd colonyd R, M2
el 55 FaE sto] ARdelA Vet A5} vl #EEkgl

¥ 150 ¥ upel 2ol E coli 0157H7E A olek A4 10 CFU/mIF
o FxEo] gow S aureust A0, W, ¥, mEolAl 10°~10" CFU/ml &2
L. monocytogenes= ™z, ¥ A7, 13E7F A 10°~10" CFU/ml $%°o% BX
dE Ao YeEygoy AEE AR 9F =3 48e F4o] ZoF Row A}

o},

M

ft

1
2

)
9

F 15, o] Aefe] ARz FaAt X
(CFU/ml)
CT-MSA agar Baird-parker agar  Oxford Listeria agar
E. coli 0157:H7 S. aureus L. monocytogenes
2ol 2.8x10" 2.2x10" x
vz x 8.0x107 8.0x107
=l x 8.0x10° 1.2x10”
L x 5.8x10" x
47 1.2x10" x 2.0x10°
LE7HE X x 5.5x10"

3T

5. 48 AlF = Az g9 R AF ugE vl

P FARI A AE FAG VAL I
AAY Fad o 4ESE AAZ B e AT EE ARFHL FYS)

- =
sistel FARA Aol AF Faol v JFS 2ASAL F, b ASFS 0%, 3%,



6%, 9% = 27 HIIe 240 e KA TIHAM AAHeR FAe SA4S SA6
Atk # 160 UEHd visEsE el @A Al pHWHs: BE 27

E7F el weEh pHE ko o o WEkes & Aols HojF A etk Atk W
SHe 3 179] K= whep Zeo] ®E 7)ol whEE AUbsA 982 A mkA E
D7)el= Agad 2 AolE HolF 180l vhERdl mpep gro] W E o] w4
T el FR7F meaE dukAR s Sol offt fFasks Ao YEitow niss A
7betAl ek Ag Fol A= Staphylococcus ol 10° CFU/ml 302 A& o nhs
A7 el M = Fxol #AGLe] Staphylococcus o] AEHA okt Frge] v A
%o FAHN = 2o Y= 10TCoAA 2685 SAAA BeHAAE FadsIoH &
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¥ 16. vterxEE 2Eld 2o A pHH 3
w g el 0% 3% 6% 9%
0 6.16 6.19 6.32 6.35
4 6.04 6.11 6.24 6.20
8 5.44 6.23 6.36 6.26
12 4.80 5.06 515 496
18 476 4.60 472 471
22 4.65 466 468 459

26 4.63 4.61 4.63 4.61




£ 17. vhssEE 9Ed 240 Ao 4 &
g 0% 3% 6% 9%
0 0.216 0.153 0.189 0.189
4 0.283 0.234 0.234 0.234
8 0.396 0.225 0.207 0.216
12 0.623 0.544 0.432 0.522
18 0.684 0.774 0.648 0.702
22 0.756 0.702 0.721 0.738
26 0.738 0.756 0.738 0.738
i 18 vt ExEE 2ed 240l A nAETS(CFU/mD
nhEEsE AukAlet Zbr Wit Staphylococcus
0% 99x10"  1.0x10°  2.3x10° 1.4x10°
3% 45x10"7  22x10°  51x10° x
6% 1.8x10°  1.8x10°  3.4x10" x
9% 24x10°  36x10°  3.8x10" x
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Fig. 9. Changes of pH during Squid Sikhae fermentation
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AEAaE 24 489 Salinity ¥ s}

L) 2 o =) | %
0 1.69 1.74 1.69 1.85
4 1.69 1.85 1.85 1.90
8 1.96 1.85 1.90 1.74
12 1.96 1.85 1.96 1.96
18 2.12 2.07 1.96 1.96
22 2.12 2.07 1.96 1.96
26 2.12 2.12 1.96 2.07

AEdsE Ao Ao UdwkAlw4(CFU/ml)

ps ! # o we) vl =
0 4.2x10° 4.8x10° 3.0x10° 3.1x10°
4 1.4x10° 5.8x10° 2.9x10° 1.3x10’
8 1.8x10° 7.2x10° 2.2x10° 2.4x10°
12 1.9x10 1.0x10 2.8x10° 1.1x10
18 2.8x10 2.1x10 1.8x10 8.2x10°
22 2.1x10" 2.8x10° 5.5x10° 8.0x10°
26 1.0x10 8.4x10° 1.1x10 1.0x10




21 A}

7 (CFU/ml)

2 1 7 ) %
6.3x10° 8.2x10° 9.5x10° 5.9x10°
1.8x10" 1.5x10" 8.6x10° 1.5x10"
2.0x10° 1.6x10" 2.7x10° 2.2x10°
2.7x10° 2.5x10° 2.7x10° 2.0x10°
4.1x10" 8.4x10° 1.7x10° 7.7%x10°
2.3x10° 7.3x10° 5.9x10° 6.0x10°
1.1x10° 8.4x10° 1.1x10° 1.0x10’

Aol Asje] #eA}
AR 7} A7) B2 A7} v 23 7}
6.06£1.81" | 531+2.18" | 4.44+1.75° | 344+121°
kel e 581+1.80° | 594+1.34" | 6.31+1.74* | 6.06+1.24"
Algrel A 6.00£1.55" | 6.06£1.65" | 6.63+1.93" | 6.38+1.67"
mjeuke]l A% | 444175 | 4.88+150° | 4.69+1.70° | 5.00+1.71°
¢4 N3 581£1.72" | 525161 | 4.13x1.67" | 4.838+1.36"
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Fig. 11. Changes of pH during Sikhae fermentation
with different fish source

—@— : Squid
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—&— : Alaska pollack
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A5 oA5ES 2y 29 Salinity ¥ st
ey LR o R I ol e k| w3 Bl 2] 3 ZE 2] 2] 8
0 2.18 1.90 3.48 2.18
5 2.18 2.23 3.32 2.39
12 2.30 2.30 3.05 2.07
18 2.30 2.18 3.10 2.12
31 2.30 2.18 3.54 2.30
42 2.23 2.07 3.26 245
47 2.23 1.96 3.26 245
56 2.18 1.96 3.26 2.50
60 2.50 2.01 3.05 2.50
68 2.50 2.18 3.18 2.18




# 25 ¥R o5 2 Ao dnkA 4 (CFU/mI)
HEY ool E 7pA}0) 2 5 4 ) 2] 5] Zr=) A 5
0 6.0x10° 76x10 2.0x10° 1.3x10°
5 1.2x10° 1.8x10° 2.8x10° 75%10
12 4.2x10° 2.9x10° 3.5x10° 4.0x10°
18 2.8x10" 2.9x10" 2.2x10" 3.2x10"
31 2.0x10° 1.5x10" 74x10" 2.0x10"
42 5.9x10° 2.9x10° 7.8x10° 5.0x10°
47 3.4x10° 2.4x10° 6.3x10" 34x10°
56 85x10" 2.4x10° 5.1x10" 2.7x10°
60 3.9x10" 1.4x10° 4610 2.6x10°
63 1.3x10" 1.2x10° 2.8x10" 1.9x10°




A7 o5& Fed A& g4kt (CFU/ml)

GEd oA sk A E) 3 ¥ 2] 3 Z %) 28
0 8.3x10° 1.4x107 1.0x10° 2.9x10"

5 9.7x10" 5.2x10° 4.4x10° 3.2x10°
12 6.1x10° 2.8x10° 2.0x10° 5.4x10°
18 3.8x10° 34x10° 2.9x10° 4.1x10°
31 6.8x10° 4.3x10° 34x10" 2.3x10"
42 7.2x10° 3.8x10° 1.4x10 5.3x10°
47 4.9x10° 3.6x10° 2.8x10" 4.4x10°
56 35x10° 3.2x10° 2.6x10° 3.9x10°
60 1.9x10° 1.7x10° 2.0x10° 3.6x10°
63 6.4x10" 1.5x10" 1.7x10° 2.4x10°




R TR 7hApm) 2 3 4 g 2] 5 =] 2] 8
(L) 6.47+1.25° 4.33+1.84° 4.87+1.19 2.53+0.92°
Aute] Fw 5.73+1.33 5.67+1.23" 707+1.62° | 6.00£1.85"
Almke] 7w 6.60+1.59° 5.93+1.91° 4.00+1.25 6.20+1.21°
mje-ukel FiE | 4274167 447+1 55 460+2.13" 3.80+1.32°
ZAz 6.27+1.67 3.93+1.83" 4.93+2.02" 4.27+153
e 6.27+1.67° 3.20£1.37" 5.47+1.25% 3.80+2.11°

b 24 3 FEel Nl o dEAd AlaL 7]

9y
=
e

Aol AFe THPE AF F AF FAol WAL AT TR ekl
< ;(]

¢ ¥ =715 A7t F lem, 2ol deme] A7|2 AAst o

X
=

0%, &4 50%, ALE7HF 7%, v 3%, A7 15%E H7bsted &%
0CeIA pH 4.5, AF% 065 F27H4 w45 AR o virefA A
skl 15TCelA R#stHA pH, 4te, gAbds, dvAldsE A8

=4 Aol 2 A ® pH, Ak, A, dRbAlEeE 289 3 2990

)

A wE wpeh ol Aol® wolx gkl WAl AN FEHE YA £FE A
/\—] 5]_ 3 Q= 1__77];(] O}OL]jI_.

= AL 7. —



28. =4 Aol 2 pHS} acidity ¥ 3}
AFELA oI k32 %
HEY
pH  Latic acid(%) pH Latic acid(%)
0 467 0.62 467 0.62
1 456 0.58 455 0.58
3 4.45 0.65 4.44 0.61
6 433 0.87 4.32 0.83
29. <4 A&l £AE gukA 52t A5 (CFU/mI)
AFEH o] wk 3z %
HEY
AWATE AR EE AWAFSE AAES
0 3.0x10° 3.0x10° 3.0x10° 3.0x10°
1 2.4x10° 2.4x10° 2.2x10° 3.2x10°
3 3.6x10° 4.3x10° 4.3x10° 4.8x10°
6 9.7x10® 1.2x10° 7.4x10° 8.7x10°
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