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SUMMARY

1. Title

Studies for the exhumation of marine traditional food and improvement of

commercialization

2. Objectives and significances

The fermented seafood is a traditional food in Korea, Which has played one of the most
important role both as a side-dishes and use additives of kimchi products as enhancing the
Kimchi flavor. But traditional fermented seafood has been many problem such as high sait
content, unsanitary processing , lipid oxidation during fermentation and unhygienic packing.
With increasing concern of healthful, consumer’s purchase propensity changed steadily to
low salt content, attractive taste and hygienic packing. In order to prevented the above
mention problems, there is a need to development of new processing method, functional
characteristics and new fermentation technology.

This study was conducted to investigate the regional characteristics, processing methods,
palatability of traditional fermented seafood, and survey on the obstruction elements of
commercial production and searching and selection of jeot-gal for interational food, and

developing the new processing technology for the Internationalization of Jeot-gul,



3. Content and Scopes

This study was conducted for a year and detailed research contents and scope were

summarized as follow

Contents

Scope

OSearching and selection of
fermented seafood for
commercialization

OSurveys on the obstruction
elements of commercial
production

O Searching functional char
acteristic of traditional
fermentation seafood

O Developments of processing
technology of traditional
fermented seafood

O Characteristic of squid
Jeot-gal different with
fermentation vessel during
storage

- Survey on regional characteristics and proble

m of traditional fermented seafood

~ Search kind of traditional fermented seafood,

Studies on the quality improvement of Jeot-gal,
Status survey on the domestic and japan sea
food market of fermentation industry

Investigation on the preparation method of
traditional Jeot-gal

Studies on the merit and demerits of salting
method(dry salting and brine)

Investigation on the fermentation and seasoning
method

Purification of peptide derived from fermentati
on seafood.

Investigation functional characteristic.
(Anticancer, antioxidant, ACE inhibitory activi
ty and anticoagulant effect)

Development of seasoning method by brine
salting

- Development of seasoned and fermented Allas

ka pollack roe, Oyster and Squid Jeot-gal by
vacuum fermentation
Quality evaluation of new products

Change of chemical properties and quality eva
luation on squid Jeot-gal different with ferme
ntation vessel

Determination of storage stability of different
storage temperature

Investigation of chemical components and
microbiology

-10 -




4, Results
1) Exhumation and Survey of traditional fermented sea food.

All of Korean fish fermentation techniques found at present time are basically dry salting
fermeﬁtation. Application of Nuruk(alcohol fermentation starter), and Meju(fermented
soybean starter), which appeared in the old literatures, are not practiced today.

Jeot-gal can be sub-divided into 4 groups according to the type and part fish used ie.
whole fish, viscera, shell fish and crustacea.

From this survey, 400kinds of fermented fish products were identified and their
processing methods, chemical components, storage method, utilization and regional
characteristics data were collected.

For the searching and selecting of a suitable Jeot-gal as internationalization food,
randomly selected 30 food scientist living in Korea were requested to answer the several
questionnaires consisting of asking ingredients recipe, fermentation method, qualities(color
and flavor) on Jeot-gal, The recovery of questionnaires were 90%, in which 45% of
respondents though alaska pollack roe (Myoung-ran Jeot-gal) and oyster(Gul-Jeot gal) are

suitable fermentation food for as internationalization food.
2) Surveys on the obstruction elements of commercial production of Jeot-gal

Full processing procedure, from raw material treatment, processing to packing and
distribution of traditional Jeot-gal were investigated to the survey on obstruction elements
for commercial production. The majority of respondents wanted overall improvement on
quality such as flavour, taste and hygienic treatment, respectively for the use as
international food.

In addtion, the respondents émphasized the problems that must be solved as soon as
possible, there are high salt content(50.4%), long-term fermentation(25.3%), fishy
flavour(10.3%), inferior design and packing(5.5%), a simple taste(3.3%), and darkness
color(2.3%)

-11 -



3) Investigation functional characteristic of tradition fermentation seafood

To confirm characterization of physiological functionalities in peptide of commercial
traditional Jeot-gal. This study was carried out the investigate ACE inhibitory
activity, antioxidant effect, anticoagulated time and cytotoxity of commercial traditional
Jeot-gal. Crude Peptides were extracted and purified from 12 kinds of traditional
fermented Jeot-gal. ACE inhibitory activities of Hair tail Jeot-gal was the highest ,
followed by Squid Jeot-gal. Antioxidant effect were the highest on Shell and Sand
lance, followed by Flat fish and Myungran. Anticoagulated time of was highest on
Myungran Jeot-gal 40.57+2.14 sec). Cytotoxity was the highest on Sand lance sauce ,
followed by Opyster Jeot-gal.

Oligopeptides were extracted and purified from 7 kinds of traditional Jeot—gal. After
dailysis, Antioxidant effects of crude peptide of Jogae Jeot-gal was the highest.
Cytotoxity of oligopeptide of Anchovy Jeot-gal was the highest. Anchovy Jeot-gal
showed 1 peaks on Bio P-60 gel permeation chromatography pattern, Oyster and
Bigeyed herring Jeot-gal showed each 2 peaks, Shrimp Jeot-gal and Flat fish Sikhae
were showed 3 peaks, Shell Jeot-gal and Sand lance sauce were showed 4 peaks,
respectively. After chromatography, Antioxidant effect was the highest on the peak 2
of Shell and peak 3 of Flat fish Jeot-gal. Cytotoxity was the highest on the peak 3
of Shrimp Jeot-gal. ACE inhibition activity was the highest on the peak 2 of Shrimp
Jeot-gal. Anticoagulated time was the highest on the peak 2 of Flat fish Jeot-gal.

After ultrafiltration, antioxidant effect of crude low molecular weight peptide of
Sand lance sauce Jeot-gal was the highest (ICsy = 0.14 mg/mL). Anticoagulant effect
of crude low molecular weight peptide of Shell Jeot-gal (2759+0.72 sec) was the
highest. Shell and Anchovy Jeot-gal were showed 5 peaks on Sephadex G-15 gel
permeation chromatography pattern, Sand lance and Oyster showed each 4 peaks,
Bigeyed herring, Shrimp Jeot-gal and Flat fish Sikhae were showed 3 peaks. After
chromatography, antioxidant effect and anticoagulant effect were the highest on the
peak 1 of Oyster (ICsx = 0.19 mg/ml, 28.86+0.32 sec).

ACE inhibitory activity and cytotoxity were the highest on the peak 3 of Oyster
Jeot-gal (ICs =0.15 mg/mL)

-12-



3) Developments of processing technology of Jeot-gal

It was possible to prepare seasoned and low-salt(5%) fermented Allaska-pollack roe by
fermentation of brine salting (seasoning mixture).

The fresh Allaska pollack roe in whole ovisac is washed careful in 3% NaCl solution and
mixed with seasoning mixture(8% NaCl, 2% mono sodium glutamate, 2% sodium citrate,
0.045 pigment). this treatment is important for obtaining a good quality.

After 8-12 hours at 10, seasoned roe is drained in room temperature and mixed with
subingredients, 14.5% mono sodium glutamate, 12% sake, 18% sorbitol, 7% red pepper,
0.1% sodium ascorbate, 0.4% glycine and 30% fresh water.

It is aged in a vacuum pack for 2 weeks at 5C, Approximately 70% of NaCl could be
replaced to seasoning mixture without hygienic problem and stability of storage by vacuum
fermentation and packing.

Oyster are de-shelled and washed thoroughly in 3% NaCl solution to removed shell
debris and sand, and drained in plastic basket and mixed evenly with soy sauce and spice
such as minced garlic, onion, red pepper and ginger. for low-salt fermentation, NaCl could
be replaced to soy sauce and other seasonings.

It is packed in a vacuum pack and aged for 3-4days at 5TC, an example of the
proportions of raw material, seasoning and other materials is as follow, in case of
immersion type product, raw oyster 300g, soy sauce 345g, sugar 38g, red pepper 20g, onion
40g, garlic 30g, ginger 20g.

Judging from the chemical analysis and sensory evaluation of Jeot-gal quality of
vacuum fermentation and vacuum packed product better than that of non vacuum pack

products

4) Studies on the quality change during storage and industrialization

The proximate composition of fermentation Alaska pollack roe and oyster Jeot-gal
varies with raw materials and processing method. General composition of J eot-gal is not
changed much during the fermentation period.

The reduction of moisture, salt content and pH value in the product during fermentation

- 13-



are making due to dilution effect of added salt, but amino-N, volatile basic nitrogen
increased during fermentation.

Major nucleotides were inosine and hypoxanthine in products, ATP, ADP were not
detected. ATP, ADP, AMP and IMP contents decreased sharply, but inosine and
hypoxanthin increase during fermentation. The amount of glutamic acid, lysine, leucine,
iso-leucine are increase while those of another amino acids are not changed during
fermentation.

The contents of taste and flavour components such as free amino acid, amino-N and
nuclectides substance in vacuum packed Jeot-gal higher than non-vacuum packed, but
total bacterial counter, VBN in vacuum product lower than non vacuum packed product.
Also, Squid Jeot-gal was made by new method. New squid Jeot-gal was investigated
properties quality, chemical properties and different with fermentation vessel during storage

periods.

- 14 -
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3. AFAZLF AEEA

g ¥ 128 7ExT vaE =
Mg AAE dolt
¥ 12. 45ALR/ JEEA

]
o
I >
o
S
bt
o
2
offt
%
v
|
=
ofN

o
¥
fo
s
o
Sha
Sh

&l w3px gH : %% o] E’R sleel 2 % * 3
gtE ogd HE . e A5 5o
g

R &HAA 46 14 1137 33120 106 00 07 113 820 4791 666 61.3 122
A EAB 4.4 1.3 661 52931 128 00 92 89 5651 3026 293 594 145
=3 1.1 0.4 939 14877 57 00 22 82 NA. 578 131 794 55
Z571A 0.6 0.2 2946 25527 251 00 88 131 NA. 751 137 547 65
2] A 1.2 04 738 17647 170 00 63 96 00 563 202663 59
o A A 2.8 0.9 379 20075 175 00 76 81 00 590 224 644 72
Hal A A

(o) 0.0 0.0 0.3 109880 14 00 00 68 00 35 0.8 688 230
Ha A3 A

(2e13]) 0.0 0.0 02 118330 17 00 00 67 00 346 076 688 2238
H x| M A 0.1 0.0 00 54912 23 03 00 76 00 316 240 688 21.2
d 2] A 3B 0.2 0.0 00 64166 22 00 09 96 00 303 084 668 212
X AAC 0.1 0.0 04 77991 41 00 00 78 00 351 080 662 21.8
8 X g A 4.1 1.3 668 64528 104 01 7.0 107 10534 4374 192 574 174
AR A 0.1 0.0 02 116940 15 00 00 51 00 294 055 69.7 236
Hx3 B 0.1 0.0 02 128480 15 00 00 52 00 304 064 694 237
A -EERA 57 22 1090 53338 31 00 09 159 2575 5998 220 589 164
o X 2k 29 0.9 615 51820 07 00 00 143 0.0 6162 370 61.2 209
HRAA 27 09 2177 19614 34 00 1.2 199 00 188 362669 7.1
H &AB 05 0.1 3300 20827 64 00 1.0 203 00 223 005658 70
HAAC 2.8 08 3565 15897 59 00 38 196 00 199 209 657 6.0
H&AD 33 1.0 2496 32321 13 00 12 226 4495 167 065 649 79
3 TAE 25 04 4591 23577 44 00 10 176 11551 141 209 690 65
A AR 32 07 2133 31005 57 00 1.1 214 2883 147 078 61.3 84
H ARG 55 06 2035 25672 34 00 26 207 00 148 10.14 635 69
A -3 0.8 04 1512 81338 19 11 00 115 4305 3260 124 623 235
o} 7hub A - F 15 04 1113 30477 242 00 90 110 00 5050 166 541 92
o}7km A A 14 0.3 567 16432 308 26 167 98 2069 6628 141 519 6.1
o}7+u] 3B 1.7 04 1000 18584 268 00 104 88 00 1060 760 550 76
ol FAA 30 1.0 340 21183 177 00 81 93 932 843 453 623 77
ol gl FAB 2.7 0.7 264 15344 196 00 66 91 847 339 376 630 56
g FAC 2.2 0.6 295 20686 92 01 38 75 1452 356 4.88 748 63
HAH 104 37 1378 27378 08 05 00 156 488 4072 864 586 146
2o AA 04 0.1 2314 31634 242 16 148 148 00 458 219 509 98
2 Ao 3B 0.4 0.0 2104 29637 236 08 156 145 346 363 045 532 82
2 AAC 26 07 3306 33837 174 00 165 12.1 00 483 255609 70
LA 3D 1.7 06 1765 24808 194 00 95 107 00 465 366 605 7.7
LA AR 2.0 05 1187 24357 225 26 119 139 1284 972 071 534 82
LA AR 15 04 1664 27921 269 06 150 156 00 203 119 485 175
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0.6
0.7
8.7
15
0.3
1.1
14
2.7
1.6
0.6
1.8
1.6
25
14
2.0
1.2
0.6
0.7
1.6
1.3

24715
12724.0
11650.0

24228

3337.7

21605

5350.9

3243.2

25733

2282.6

2368.1

2036.6

19537

2250.7

2768.5

2835.0

1818.9

4416.9

4065.6

22335

1577.1

111
4.2
1.7

127
52

18.6

18.7
9.1

15.5

245

151

30.8
3.3

20.1

26.5

31.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.2
3.5
2.3

195
5.0
10.0
9.0
77
11.8
0.0
6.8
5.3
39

11.0
9.5
8.8
6.7
6.4
6.6
5.3
55

45.0
0.0
0.0
0.0
0.0
0.0

1506.0
1181.9
0.0
338.8
147.1
124.3
174.8
4455

146
9.3
8.2
7.0
7.7
8.2
75
6.7

244

243

11.1
9.8
7.1

14.7

10.2
7.2
78
75
58
6.6
7.1
7.2
75

536 7.7

72.4 173

588 139

593 73

545 75
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14, £34%a L gesAEe W
AEE ARSI A FPo

3 ] BlA Ee

EFrttt 5% FREHAAT vitAE A A el F& AF wol FFHA 3
o} ool EAANE @8 AAdE Bk 2 F UARE FF ARG AT GF )
o

43, AF FhEaAEe 753 &

oX
N
_1>_"

1 A% FAeEANFY 75H 54 59 P

qEom

%
Z o] A Ehol A
st metd B Aol Ade 7155
S

7b ARG AE 43

AEZALE T3t vud w2 7|28 dEd Ex R, A A, 3o A,
N AZ, AX A7, e AL, wide]l A F AL, +A AL, 7tvE 9A, 7}
ke As 4 B\ 5 13FE AFoAM TYsig
U, Ad AE AT

AAe 7153 EAL dolry] Y8 AZLS homogenizingdt o8 HAte}l &AL
12,000xgot A 2087 QARG G AEAS E4(dialysis, Cellu - Sep H11l company,
USA)E &3Fe] 3,000 daltono]de] EAM5EE 283, 297 (Amicon 8400, USA)
& AAlEte 3,000 daltono]dte] BAEg Ador 7zt Exad B2 4TAA wast
W Ayl AL&31gct

9. A5 AE 2 peptided] A A

A2 W ARe #AG s YURY T P5Ae AT 43l Sulfosalicylic



acid (50g/1L)S H7beted miat gy AAGCH A8 agke gL AAsH7] Al
B4 (3,000dalton cut-off)& A Ase] 3000 daltonol’del oligopeptide® ATt 3,000
daltone] 49} oligopeptidet Bio-gel P-60 (CA, USA)E FA 3 colum (26 x 90 cm)&
AHE-3He 05 mL/min®] f&o2 &% AT oy &&FHS 5 mLA ol 280 nmolA
THEE 545

A& peptided] FAv LEA @uE A7 F §2o]73,000 daltons cut-off
membrane, Amicon Co., Beverly, Maines)3ts 3,0000]38F2] A &=} peptideE AT =
3 A2 peptider Sephadex G-15  (Phamacia, Sweden)& %3¢ column (2 x
50cm)& AFE&3te] 1.0 mL/min & §&22 €% 39 7} fraction¥E 3 mLE £33
o}, @A e gpectrophotometerE o] £3te] 280 nmz A3l AHEA peptided
AAt.

¢}. Peptide-N A%

Peptide-nitrogen< Biuret 3 (Umemoto et al, 1966)3 Lowry ¥ (Lowry et al., 1951)5 A}

4319 31 Bovine serum albumin® standard® A8-3F3 .
vt ACE A &4

ACE &AL Chsuman and Cheung (1971)¢] el sty ZAHIAC =,
Angiotensin- 1 H&a4E E7 9 FdoA olME BLE AHAG 1 go 400 mM
sodium borate buffer (pH 8.3) 10.0 mLE 7}3F & 5 TolA 24A17F mubst & LA F
2 (8,000 x g, 30 min)gte] A& A5 HE ACE ZgAHoz ALE3AT AlHE 50 ul
o ACE &2 50 uL 2 0.1 M sodium borate buffer (pH 8.3) 100 uLE 7}& o
37 ToAM 5%7F preincubation A1t} of7]e] 71424 05 mM His-His-Leu (2.14
mg/mL) 50 uLE H7}sted 37 CTollA 30837 w+$A1Z1 & IN HCI 250 uLE& 7hste] wh
25 AAXNAT, 7)o ethyl acetate 1.5 mLE 7Fste] 1527 wdkst 3 200 x  goll A
B QAR EGAA 45 1.0 mLE Hadoh o] 45AS 463 dxA A FF
4 3.0 mLE 7bste] £ o 228 nmollM FHEE FAHEY oS ALY S o83
o AAsa
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S—SC
c—-CcC

S: A8 T3 SC: Ag dzTY F3
C:uz79d FFE  CC: dz2F gz79

ACE inhibition (%) = (1—

)x100

_7

:clol' 03:«

ub, SHALE 4 A 49 (Cytotoxity)
1) AxF

Aol AFES M EFE SNU-1 (KCLB, Korea)S AHE3t9th SNU-1-2 Fetal bovine
serum (FBS)S 10% #7}$ RPMI-1640 (Gibco/BRL, USA)HIAIoA 37 C, 5% CO»
incuvatorell Al vl FstQAtt WA= 1 FUol 2~3H 80%o)4e WA E mBEF o, A
Fo] HAL -196T 9 4x A% (Thermolyne Locator Series, USA)) A B #38gth.

2) 3-(44,5-dimethyllthiazol-2-y1)-2,5-diphenyltertra-zolium bromide (MTT)
assay°l 93 AMX %A (cytotoxity) &R

SNU-1l digt Al&e] MESA (cytotoxity)S ZA3H7) 93kl Carmichael et al.
(1987) o Wwel weh MTT assay® AA8tAth. SNU-1% 96 well plated] 1 x 10°
cells/well o] = A 130 ulL.¥ FUTF G& ABES 145 ul/well® 713 thg 37 T, 5%
COZ incubatorll A 72 hra b wisld el 72 hr vk 3 QabAgl 2l <=0 5 mg/mL %
=2 A= MTT (Aldrich Chem. Co.,, USA) 94& 3 well F 145 ul¥ ¥ ¥ 7
well & DMSO (Dmethyl sulfoxide) 1085 uLE 7}ste} ELISA reader (Molecular
Device Co)Z 550 nmolAd FHEE 233 Cytotoxity (%6)S T3t ANX =4 g4
°f A E=E AT

Cytotoxity (%) = W—%?Qa?&i;ggz-ﬂ%%i %100
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R

7+ A89 DPPH (1,1-diphenyl-2-picrylhydrazyl) radicalel W& AAEZH FHAHL
Blois (1958)%¥-¢ A8ttt 015 mM DPPH solution 4 mL¥% A& 04mL E#3to
Ao A 3087 wxE e 520 nmolA FFEEZ =5, DPPH radical 2A 84S
o Ao ot A
F2a &4 = {1 - (SA/CA)} x 100

oot

SA ! Sample absorbance CA : Control absorbance
o}. g &1 (Activated partial thromboplastin time: APTT)

FgENe7 AHE Hara et al. (1994)9] activated partial thromboplastin time (APTT)

Hol wel AAEE . APTTE Tissue extract® 73 k9] thromboplasting 35
shar, YAs st A& %o calcium # citrated plasma® 4131, 71 clotting time
S 2AsE Ao zM, olu AAAY prothrombin ¥ EE FHo]E 80% ol’de] Hojof &
o}, = 500 ul.9] sodium citratedll AAFelel & 45 mLe] AL 42 F 1500 rpmol
A 5REZF YA BElsle] plasmag REdd. gddey Ag (APTT test)= & 100
ulLel AEge 10 uLE ¥ ke ohg 37 T FeFxollA 127 7h2stAn. o471
100 uL acting H7Fg & thx] 37 T 7FE38t9 ¥ 20 mM CaClz 100 uLE ¥53% &
Aol S3:AZFE EAsA T Clotting time A2 Sysmex CA-540 (Sysmex Co.,

Japan)2. 2 A3
2. 44 A

7}. Crude peptide®] 7154

AERZ 7153 EAS FHsty AT WEAE 4L wHsty] Aste ¥
WA Eo)M ACE A#as Aszg, 43 28 Fd8Ag3 g 3 AE 47 o
AEAE 2AEAG.

Azt 9 ARG FA3 & F AR o] A5 HE A whatman #22 o3} 3til
o] ojuelo] sulfosalysile acid (50g/L)E Hrbste] mEA duid g WA D F =
peptidea 2yste Adstch #3ast #ee 2 Zhvel AR 020 mg/mLY

cz sy 2o Az ALS ok ggoR sxue i AR xset 7kt

=
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2l AFEY 2d 3 AFE B X FAdAgdE v 93, 2 240
ool AAdAM MET F 2 GAXE TAGAY g5& Eah

ACE A8t A Asjads wdolst 43 Mz 020 mg/mLe] B2 044290 84.97%
o ACE d&&4A Asf &35 Yehdidh

A L ARFo FE3 peptided ¥EE 02 mg/mLE W3o] A5 2

b

o

2
X,

=
o HE0E ABHE AVIG AT A nuUY, B4 ¥ AW 44 D 2L 5o
AN ot EFE AR 5 U Aoz oA L o A% o]z
& 7154 UEUlE peptide®de) & 5 o FuUd Bast AL Aow A
e
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ACE inhibitory activity (%)

& Myedchi & Saenoo 1 Hhangseokeo U Jogae B Kalchi Qjingeo
B Boendaengi B Gd B Gonjengl B Ganari O Gajand B Myungran

Fig. 5. ACE inhibitory activity of peptides derived from Jeot-gal
(peptide-N= 0.2mg/mL)
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dant effect (%)

10X1

Ant

Myeolchi B Saenwoo O Hwangseokeo []Jogae B Kalchi E Ojingeo
W Baendaengi [ Gul W Gonjeng I W Garari El Gajami Myungran

Fig. 6. Antioxidant effect of peptides derived from Jeot-gal
(peptide-N= 0.2mg/mL)
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M Bamdangi OGu M Gngngl BGmani B Gyami BMungan

Fig. 7. Cytotoxity of cancer cell of peptides derived from Jeot-gal
(peptide-N= 0.2mg/mlL.)
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APTT test (sec)

O Hwangseokeo M Jogae

g Control B Myeolchi O Saewoo
2 Kalchi 8 Ojingeo O Baendaengi B Gul 8 Gonjeng I
0 Ganari B Gajami B Myungran

Fig. 8. APTT test of peptides derived from Jeot-gal
(peptide-N= 0.2mg/mL)
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1}, Oligopeptide 2 A=A} peptided] A Al

X
i
)

AR FAY T F QAR o] A5 AL Al whatman #22 9% 3
t}. o] oF}eljol] sulfosalysile acid (50g/L)E H7bete] mEA @Hd g AAANL F 4
Zoho EA (3500dalton cut-off) S AAI8ka] 3,000 daltone] ] cruded oligopeptide
A9tk =4 F crude oligopeptide® Bio-gel P-60 (CA, USA) chromatography = gel
filtrationS 3 A3 7hubel o1zbgs 2 ARS EHT A 4719 peakE HEHUIUL,
Ao zra} Axpe] AeiE 370 peak, WiHolet F AFe £ A 2749 peak, B
2 AZL 1719 peakE ¥& F AT

3000dalton ©18}9] A &2 peptides] AAE Ad L ARE wAg & F AL
o A5 olS thA] whatman #28 o7 stk o] o] sulfosalysile acid (50g/L)Z
Artetel nEA @RAS AAANZ F AGTAS 9o (3,000dalton cut-off) & HA
sted 3,000 daltono]3+e] cruded A EA peptide® AUTh crude A EAF peptidew
Sephedex G-15 chromatography® gel filtrationg & A3 Z7h dA A< 578 €]
peak, 7heE]l oAzt FAZE 49 peak, WMol A% R shAn] AZLE 3709 peak
& JeEhdAT
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Jeot-gal
d

Homogenize

)
Centrifuge (12,000 x g, 20min)

!

Obtained supernatant

i’
Precipitate protein by adding the sulfosalicylic acid
(50 mg/mL) in Jeot-gal

!
Centrifuge (12,000 x g, 20min)

| |

! l
Dialysis and desalting Ultrafiltration
(cut-off 3,000 daltons)
i y
Oligopeptides Low molecular weight
peptides

Fig. 9. Flow sheet for purification oligopeptides and low molecular weight

peptides from various Jeot-gals
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Peak 1
41 /

Absorbance at 280 nm

T T v e

0 200 400 600 800
Volume (mL)

Fig. 10. Gel filtration chromatogram of Anchovy Jeot-gal
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47 Peak 1 Peak 2 Peak 3

Absorbance at 280 nm

T T T T T T T 1

0 100 200 300 400 500 600 700

Volume (mL)

Fig. 11. Gel filtration chromatogramof Shrimp Jeot-gal
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Fig. 12. Gel filtration chromatogram of Shell Jeot-gal
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Peak 2

2 Peak 1

Absorbance at 280 nm

T T T T T T T 1

0 100 200 300 400 500 600 700

Volume (mL)

Fig. 13. Gel filtration chromatogram of Bigeyed herring Jeot-gal
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Peak 2

2 Peak 1

Absorbance at 280 nm

T T T 7 Y

0 200 400 600 800

Volume (ml.)

Fig. 14. Gel filtration chromatogram of Oyster Jeot-gal
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Fig.

Peak 2

Peak 3

Peak 1 ¢

Absorbance at 280 nm
=

T T T T

0 200 400 600 800

Volume (mL)

15. Gel filtration chromatogram of Sand lance Jeot-gal
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Peak 2

1.0 W lv

0.8 A

05 4 Peak 1

S

0.2

Absorbance at 280 nm

0.0 -

T T T T T T T 1

0 100 200 300 400 500 600 700

Volume (mL)

Fig. 16. Gel filtration chromatogram of Flat fish Jeot—gal
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Peak 3

Peak 5
4 -
l/ Peak 4
Peak 2

3 -
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=
2 Peak 1
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: \
]
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0 -

0 20 40 60 80 100
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Fig. 17. Gel filtration chromatogram of Anchovy Jeot-gal by Sephadex
G-15 gel chromatography
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Peak 2
Peak 1
Peak 3 Peak 4
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E \L
- Peak 5
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<«
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Fig. 18. Gel filtration chromatogramof Shrimp Jeot-gal by Sephadex
G-15 gel chromatography
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Peak 1 Peak 2
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a5, Peak 3
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Fig. 19. Gel filtration chromatogramof Shrimp Jeot-gal by Sephadex
G-15 gel chromatography
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Peak 2
Peak 1
\ Peak 3 Peak 4
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- Peak 5
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Fig. 20. Gel filtration chromatogram of Shell Jeot-gal by Sephadex G-15
gel chromatography
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Peak 2

Peak 1

x Peak 3

Absorbance at 280 nm
N
-~

T T T 1

0 20 40 60 80 100

Fraction No.

Fig. 21. Gel filtration chromatogram of Bigeyed herring Jeot-gal by
Sephadex G-15 gel chromatography

-74 .



Peak 1

N Peak2 Peak3

'y

Peak 4

Absorbance at 280 nm

T T T T T 1

0 20 40 60 80 100

Fraction No.

Fig. 22. Gel filtration chromatogram of Oyster Jeot-gal by Sephadex
G-15 gel chromatography
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Peak 3
Peak 1 ca

4 -
i/Peak 2 /Peak 4

) \

Absorbance at 280 nm

T T T T T 1
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Fraction No.

Fig. 23. Gel filtration chromatogram of Sand lance Jeot—-gal by Sephadex
G-15 gel chromatography
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Peak 2

4 - \L Peak 3
Peak 1

Absorbance at 280 nm

T T T T T T T 1
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Fraction No.

Fig. 24. Gel filtration chromatogram of Flat fish Jeot-gal by Sephadex
G-15 gel chromatography
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t}. Oligopeptide ¥ A ¥ A peptide?] &4t3s} &4

T4 F9] oligopeptide (> 3,000 dalton)?] ICso& 70, 7tz 4a £ 2 AZA
0.34, 0.367 038 mg/mLZE 7H¢ ¥ Absh 24 BHvh wide] Ag-of Wido] A
& 0529 053 mg/mLE ¥& AHEAHE Bch ojd T olfe AL ¢ oA T &
BAEo] &4 & 7R AEE oligopeptide, A1 E A} peptide 2 olvixAts o A5 E
21 Bt} Bio-gel P-60 chromatography & oligopeptide (>3,000dalton)e] 34t
Aol 274 A peak 29 7FAbu] A3 peak 37F ICxol 0.32mg/ml 7V & A
3 &%E JeEldz, g8 ® 7hu4eE peak 4904 033 mg/mLE =4 WERRT B £
7} peak 13} 3914 0.34 mg/mlL2 =A Yerwgth @t 7hue] peak 29 peak 3o A=
Fgarg g7t A gedA gk, olelet olf2 Ai HFEQ E¥ld, peptide R
ofm :AbE A H o7 Arstrl dojun, pH, &%, £ 2 ASEFuiA v A A<
EA oA Fol wel FAkst &4 Aojrt vty BHustn U

3,0000138+2] cruded AHEAF peptidedl M= 7bve] AR 7 AZAdA 0149 015
mg/mLe ICsogk o2 714 A Uehgch duba oz ofni}, peptide R EHE 39
garste Hl @A peptide’t 7HE 3 Aow dEA Jow Alag N ¥doF &
E 9%7F9 dipeptided #4F3IHS FAMES A, Met, Trp, His, Tyrgs o 3
peptided =& FAitst o] sttt Hustgieh A2t peptided] 43t EBHIE 2
o2 HYow METFEY Azt @A zeolw ZhE ALY HE 54 T HA
o] 7Fx] Qe o] ZtEslE peptidedt oln|icAibe] FFC ZRlsE Aew F
wojxi}.

A Y AE2F peptideE Q] ICsod = AZ peak 1, Mdlo] peak 3, 7Fh2] peak 4 &
%78 peak 3¢lAl Z+zt 0.19, 0229 0.28 mg/mL £ 2 #A WEET

L

flo
o
S
>,

&

=

Wk

ne

_

(b

o

Table 13. Antioxidant of crude oligopeptides derived from Jeot-gal

S ) ICso
ample (mg/mL)
Anchovy 0.41
Shrimp 0.52
Shell 0.34
Bigeyed herring 0.53
Oyster 0.38
Sand lance 0.36
Flat fish 0.45
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Table 14. Antioxidant of oligopeptides purified from Jeot-gal by Bio P-60
gel chromatography

S i 1C50
ample
P (mg/mL)

Anchovy Peak 1 0.45
Peak 1 095
Shrimp Peak 2 1.06
Peak 3 1.84
Peak 1 0.34
Shell Peak 2 0.32
Peak 3 0.34
Peak 4 0.37
Peak 1 094
Bigeyed herring Peak 2 0.47
Peak 1 0.75
Oyster Peak 2 0.81
Peak 1 0.46

Sand lance Peak 2

Peak 3
Peak 4 0.33
Peak 1 0.59
Flat fish Peak 2 055
Peak 3 0.32

Table. 15. Antioxidant of low molecular weight peptides derived from

Jeot—gal
ICso
Sample (mg/mL)
Anchovy 0.29
Shrimp 0.38
Shell 0.15
Bigeyed herring 024
Oyster 0.22
Sand lance 0.14
Flat fish 0.24
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Table 16. Antioxidant of low molecular weight peptides purified from jeot-

gal by Sephadex G-15 gel chromatography

s | ICso
ample
P (mg/mL)
Peak 1 091
Peak 2 0.72
Anchovy Peak 3 0.48
Peak 4 0.66
Peak 5 047
Peak 1 1.40
Shrimp Peak 2 1.81
Peak 3 0.22
Peak 1 0.61
Peak 2 0.37
Shell Peak 3 0.28
Peak 4 0.37
Peak 5 0.94
Peak 1 151
Bi d
geve Peak 2 2.82
herring
Peak 3 0.28
Peak 1 0.19
Oyster Peak 2 0.66
Peak 3 0.70
Peak 4 1.76
Peak 1 1.07
Sand lance Peak 2 152
Peak 3 0.76
Peak 4 0.28
Peak 1 0.74
Flat fish Peak 2 2.08
Peak 3 1.08
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#}. Oligopeptide® A # & peptide?] A¥E FA A &7

3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT)&4 %2 Ao}l
= H¥Y vEZ=goelel dehydrogenased] A AXEHEE  formazand
spectrophotometer® o|-&38le] AT oz A X Wi EAHS ZAEe WHORZA,

GH L AHHo =4S FW ol FE AAW FEZT ALY o] ®4
3

AEo] dstel AXTEHA E2RE el &% AXg A5gosX 2 Axsy a3%s
FRAIE Aow Rz gl

A A 2 2 AT 5 F 7EY A5 2EAFE dHoR X FAAA A
4S Yottty T4 F9] oligopeptider ICso B A, A =2 A OXJ\Z%OHH 0.42,

=
627 0.73 mg/mLE %L GAX T2 oA FHEL Bk W] 7hue) A3 2
AZ2e 1887 216 mg/mLE 2 AHERE KU

=)

Table 17. Cytotoxity of cancer cell of crude oligopeptides derived from

Jeot—gal

Sample IC50
(mg/mL)

Anchovy 0.42

Shrimp 0.73

Shell 2.16

Bigeyed herring 1.59

Oyster 0.62

Sand lance 1.88

Flat fish 1.72
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Table 18. Cytotoxity of cancer cell of oligopeptides purified from
Jeot—gal by Bio P-60 gel chromatography

S i IC50
mple

amp (mg/mL)

Anchovy Peak 1 | 0.34

Peak 1 1.08

Shrimp Peak 2 0.68

Peak 3 0.28

Peak 1 0.94

Shell Peak 2 2.31

Peak 3 3.24

Peak 4 1.92

Peak 1 2.32

Bigeyed herring Peak 2 0.32

Peak 1 0.81

Oyster Peak 2 0.34

Peak 1 1.50

Sand lance Peak 2 0.36

Peak 3 0.79

Peak 4 7.21

Peak 1 0.54

Flat fish Peak 2 0.92

Peak 3 3.27

Table. 19. Cytotoxity of low molecular weight peptides derived from Jeot—gal

Sampl 1Cs0
ample (mg/mL)
Anchovy 0.49
Shrimp 061
Shell 0.35
Bigeyed herring 0.91
Oyster 0.57
Sand lance 0.62
Flat fish 0.32
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Table. 20. Cytotoxity of low molecular weight peptides purified from Jeot
gal by Sephadex G-15 gel chromatography

S 1 ICso

ample
(mg/mL)

Peak 1 0.75

Peak 2 047

Anchovy Peak 3 0.28

Peak 4 0.30

Peak b 0.47

Peak 1 0.77

Shrimp Peak 2 0.88

Peak 3 0.17

Peak 1 0.70

Peak 2 0.34

Shell Peak 3 0.16

Peak 4 0.18

Peak 5 0.28

Peak 1 1.58

Bigeyed herring Peak 2 0.81

Peak 3 024

Peak 1 0.80

Oyster Peak 2 0.49

Peak 3 0.15

Peak 4 0.88

Peak 1 1.04

Sand lance Peak 2 047

Peak 3 084

Peak 4 0.18

Peak 1 055

Flat fish Peak 2 0.19

Peak 3 0.28
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Bio-gel P-60 chromatography & 3,000dalton ©]4tel oligopeptidedl M=  Aj-§- A&
peak 39} wielo] Aol ICx°] 0.28% 0.32mg/mL 7} &< SAX FA4dA a3&
Elyton] 2o 2 HA peak 1% F peak 2904 034mg/mLE = A ‘Viebgo 13y
7h] peak 49k 7hAHH] peak 3¢l A& IC500] 7.21% 3.27Tmg/mLe] %2 FEE YEHY
of HME FAAAEFTS A9 vERA ER.

AEA peptide® HAE FA A EHE 39 o7 g F 300008 cruded ALt
peptidedl A+ SAE =494 g7t 7rle e F AZONA ICdel 0.329
0.35mg/mLe] e g 73 =4 Jelgch

Z} A z+9] crude peptide® Sephadex G-15 chromatography@ AAlH A &2}l peptide
o FAME F2GA &35 =A% A3 F peak 3, £/ peak 3, M$ peak 3 L 7ty
g peak 4°1A Z+Zb 015, 016, 0.173% 018 mg/mL T2 ¥A derdo Cho et
al,(1990)8] A3 el F&F FduwFel ok AHE HAH HLS FEVF 50
mg/kg (0.05 mg/g)¥ o, 6.95%<} 17.35%9] oA &34E Yetdot

v}, Oligopeptide @ A W2} peptide®] ACE A H A

BA, A, R 2 AE FF7EY AE HEAES UG RE ACE AN g4& ¢
otr gttt %4 F oligopeptide (> 3,000 dalton)9] ICs2 Aj-$-9F "X Azl A 0347
038 mg/mL= 7Hd £2 ACE A#:HAE&S 2k ¥dd 3 274 4L 3217% 343
mg/mLZ @& A ELAE A}

Bio-gel P-60 chromatography ¥ oligopeptide(> 3,000 dalton)e] FHE& A$ A#
peak 2, 1 2 3¢ Wddo] RANA ICx°] 0.08, 0.10, 0143} 0.15 mg/mL 7F¢ =& ACE
A EHRE vEbon oz 27| peak 13 3914 0.28% 043 mg/mL= %A e
stttk iy 7hAbe] peak 1, Z7H peak 2 2 7tuE] peak 4 oAE 152, 1243 10.20
mg/mLe ¥ $E2 ACE AEHA7 A9 velyx gk

o

Table 21. ACE inhibitory activity of crude oligopeptides derived from Jeot-gal

Sample IC50 (mg/mL)
Anchovy 0.38
Shrimp 0.34
Shell 3.43
Bigeyed herring 1.05
Oyster 3.21
Sand lance 2.12
Flat fish 2.32
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Table 22. ACE inhibitory activity of oligopeptides purified from Jeot-gal
by Bio P-60 gel chromatography

Sample IC50 (mg/mlL)
Anchovy Peak 1 0.25
Peak 1 0.10
Shrimp Peak 2 0.08
Peak 3 0.14
Peak 1 028
Shell Peak 2 12.40
Peak 3 0.43
Peak 4 2.00
Peak 1 0.82
Bigeyed herring Peak 2 0.15
Peak 1 2.01
Oyster Peak 2 0.86
Peak 1 3.50
Sand lance Peak 2 0.18
Peak 3 0.48
Peak 4 10.20
Peak 1 15.2
Flat fish Peak 2 1.42
Peak 3 1.28

Table. 23. ACE inhibitory activity of low molecular weight peptides
derived from Jeot—gal

S i ICs0
ampre (mg/mL)
Anchovy 0.29
Shrimp 0.38
Shell 0.15
Bigeyed herring 0.24
Oyster 0.22
Sand lance 0.14
Flat fish 0.24
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Table 24. ACE inhibitory activity of low molecular weight peptides purified
from Jeot-gal by Sephadex G-15 gel chromatography

S | ICso
ample
(mg/mL)
Peak 1 0.91
Peak 2 0.72
Anchovy Peak 3 0.48
Peak 4 0.66
Peak 5 0.47
Peak 1 1.40
Shrimp Peak 2 1.81
Peak 3 0.22
Peak 1 0.61
Peak 2 0.37
Shell Peak 3 0.28
Peak 4 0.37
Peak 5 094
Peak 1 151
Bi d
lge)-le Peak 2 2.82
herring
Peak 3 0.28
Peak 1 0.19
Oyster Peak 2 0.66
Peak 3 0.70
Peak 4 1.76
Peak 1 1.07
Sand lance Peak 2 152
Peak 3 0.76
Peak 4 0.28
Peak 1 0.74
Flat fish Peak 2 2.08
Peak 3 108
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cruded A2z} peptide®] ACE Asj&de 7hvaeler x7) Az 0149 0.15 mg/ml
2 e F9E ez AMe-AZe ZAde 038mg/mLE #S EFHE JEhdY
AAE AEZ peptide?] ICpe & A4 peak 1, A% AZ peak 3, &27) AZ peak 3,
Mol Az peak 4 B 7htE) peak 4914 4zt 019, 022 R 028 mg/mL ¢£oE =7
Uelgth, ACE Al 37 & AT e gixzlez 247 A& chromatography F1F
o etk AFA peptides ACE 40 vehlien, ACE 24°] w& AxA
peptided] & A7 peak 1, M$ AZ peak 39 Z/HA L peak 3 59 peptided] e o}
gk 24 2 FE7E o dFEeior & Aol

8}, Oligopeptide 2 A %3} peptide?] F3A N33 &7}

Oligopeptide®] a8 Fie iz 25004026 secE tt Z7 Az 7vte] o4
Aol A 25410959 2520+0.27 sec® FAET XS HFAH. F ALE 24962075
secZ Tgor e Hagm AL wmyvh zEu, Ale wide] A
24.71+0.0.169 24.07+0.22 sec® WFEFRT wWE FA g3 XS t}. Bio gel P 60
Chromatography & 7F&7] peak 29141 2865015 sec® 7H¢ £& JdNg3n ZHE
el on, Mdlo] peak 2% 26454037 sec® o E ¥ RS JERAT. 7t
Zu] peak 3, ¢ peak 2 2 peak 191AME 26.35+0.23, 26.23+0.139} 25.75+0.71 secE o
Z3RY 25 9983 ARE B3 2%E Jehidoh v 2] 3 peak 2
9} peak 3 24.10+0.65% 24.30:0.73 secZ @2 FFA &3 EHE eI

e
2

Table 25. Anticoagulant of cancer cell of crude oligopeptides derived from

Jeot—gal

Sample APTT (sec) + SD=*

Anchovy 2473 £ 0.21

Shrimp 2471 £ 0.16

Shell 2541 + 0.95

Bigeyed herring 24.07 + 0.22

Oyster 2496 + 0.75

Sand lance 2520 + 0.27

Flat fish 2481 + 047

* SD : Standard deviation
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Table 26. Anticoagulant of cancer cell of oligopeptides purified from

Jeot-gal by Bio P-60 gel chromatography

Sample APTT (sec) £ SD#*
Anchovy Peak 1 25.45+0.33
Peak 1 25.75+0.71
Shrimp Peak 2 26.23+0.13
Peak 3 24.99+0.51
Peak 1 24 .45+1.33
Shell Peak 2 24.10+0.65
Peak 3 24.55+0.71
Peak 4 24.30+0.73
Peak 1 25.70+0.15
Bigeyed herring Peak 2 26.45+0.37
Peak 1 25.17+0.77
Oyster Peak 2 25.45+0.14
Peak 1 24.95+1.02
Sand lance Peak 2 24.85+0.95
Peak 3 24.80+0.51
Peak 4 24.90+1.01
Peak 1 25.20+0.34
Flat fish Peak 2 28.65+0.15
Peak 3 26.35+0.23

* SD : Standard deviation

Table 27. APTT test of low molecular weight peptides derived from

Jeot—gal
Sample Peptide-N (mg/mL) APTT (sec) + SD#*
Anchovy 0.2 26.51+0.27
Shrimp 0.2 26.81+0.33
Shell 0.2 27.59+0.72
Bigeyed herring 0.2 26.781+0.18
Oyster 0.2 27.99+0.32
Sand lance 0.2 25.49+0.72
Flat fish 0.2 27.21+0.32

* SD : Standard deviation
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Table 28. APTT test of low molecular weight peptides purified from
Jeot-gal by Sephadex G-15 gel chromatography

Peptide-N APTT +SD=*
Sample {mg/ml) (sec)

Peak 1 0.20 26.92+0.31

Peak 2 0.20 27.15+0.55

Anchovy Peak 3 0.20 27.48+0.27
Peak 4 0.20 26.99+0.34

Peak 5 0.20 26.34+0.31

Peak 1 0.20 27.611x0.95

Shrimp Peak 2 0.20 27.24+0.17
Peak 3 0.20 26.37+0.37

Peak 1 0.20 2753+1.11

Peak 2 0.20 28.6811.09

Shell Peak 3 0.20 27.6310.62
Peak 4 0.20 28.1510.15

Peak 5 0.20 27.16£0.92

Peak 1 0.20 27.91+1.00

Bigeyed herring Peak 2 0.20 26.35+0.57
Peak 3 0.20 27.85+0.28

Peak 1 0.20 28.8610.32

Oyster Peak 2 0.20 2754+0.11
Peak 3 0.20 27.63120.37

Peak 4 0.20 26.35+0.49

Peak 1 0.20 27.26+0.42

Sand lance Peak 2 0.20 27.14+0.34
Peak 3 0.20 26.9610.62

Peak 4 0.20 26.88+0.38

Peak 1 0.20 27.1610.74

Flat fish Peak 2 0.20 2755+0.19
Peak 3 0.20 27.35+0.27

* SD : Standard deviation
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Freezing Allaska

pollack roe

I

Thawing
I
r Washing I
|
| Selection |
r Draining ]
[ I
Drv Salti Brine Salting
Ty waiing (Picture A,B)
I
Seasoning
|
Fermentation Anaerobic
AerotAnaero Fermentation
[ Aging (D)

I
I I

L Packing 7 I Vacuum.Pack. (F) I
|
[

I Products l

| Traditional fermentation |

Fig. 25. Flow sheet of preparation of low salt-fermented Allaska pollack roe
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roe

Table 29. Recipes for 1st seasoning of the low salt-fermented Allaska pollack

Ingredients

Contents (%)

Alaska pollack roe
Salt
M.S.G.

Sodium citrate

Food colors

Red - 102
Red -3
Yellow - 5

10kg
8.0
2.0

2.0

40.0
(0.045%)

Table 30. Recipes for 2nd seasoning of the low salt-fermented Allaska pollack

roe
Ingredients Contents (%)
M.S.G. 145
A 18.0
Sorbitol 18.0
Sake 12.0
Red pepper powder 7.0
Sodium ascorbate 0.1
Glycine 0.4
Water 30.0
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2) #4 F5 2 24 Py

A FE-E ACACH M whet +% FFE 105T dhrtddz, 242 Soxhlet
¥, 29 E e Kjeldahl¥, 23122 550T A4 gz 248t

(‘*}) pH

pH: A& 10g9l 100g8] ZEHFE ¥ #2744 15000pme & 287+ #2383
% pH meter(Fisher, USA)Z &3 39t}

IUIIU

(h 9=
A5 Mohrdol ol5te] &3} o] 2A5QTH & AR 108Z] ZFFE 4
3 FAZErS 743 A 10miS Hsle] 0.1N AgNO; £ o2 HA3 e 01N

AgNO3 An|Zo 2 HE 5 & 73yt
(2h) obv]x-¥} A A(NHz-N; Amino-nitrogen, AN)

olml e} A+ Formol AAMOZ thg o] FA3AT. &, A8 Igdl &7
F2 7tete] 25mlz A {3 thg 0.IN NaOH €4S 713t pHE 852 A% ¥
%4 Formalin €94 (pH 85) 20mlg 7}3ta thA] 0.IN NaOH €< ° 2 pH7t 857t

g w7tx HAste] Av)E 01N NaOH £ mlFE obef o whe} opv|=ef 24
s Aatstdo

olul -] A4 (%) = 0.0014 x (b-a) x f x 100 / w
a: Ao AnE 0.IN NaOH® HA ml¥
b AZe] A¥E 0.IN NaOH® A& ml
f: 0.IN NaOHY ¥ %= A+

Aae] FAg)

(v}h) 32A o 73 A (volatile basic nitrogen; VBN)

A G714 AE Conway unit® AME3E mlZgiyo s 24590 F AR
of FHFE 7He g 20% HCIOs 9 &3s8le] 3087 WX sty 9Hadg FJHA

7 AAS T b ImlE H3) conway unitl oA E3 KoCOs9t ¥E-SA1A o] o
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Saste A8 002N HS022 HAste] obe 4o weh Astdh

bR Yok (mg¥%) = 0.28 x (b-a) x f x 100 / w

o4

Aol AHlE 0.02N HoSO0s8 A4 ml
b : A& Au"E 002N H.S0.8 AA ml=
f: 002N H:SO:8 &% A

w o AZES 1ml'¢‘9] A7 2 (g)

a .

T 3% 98 63 plate count agarg ©]&3to] HarHo@ &34
3% 9 -3 peptones 27mle 7hEte] FHEA o2 v S
TFAs e 107 FAsigon o FHAL 3% FE FFF plate count
agar(Difco)ol] B38}e] 37T Al 4841 7F w3}l o).

Job N of
>
5
o
i1
tifo
AN
ok
£

(AD) For 2t

Foln| oAl FHEEe g gkl Alg o] 6N HClIE AH71sted 105ToAA 24412 53k 7
SR A Z F 0.45um membrane filter®} seabanko] E3A1Z1 the 2 40000
tha) 130u¢ borate buffer$t 30ul AccQ-Tag *1 & 713 F 55T water bathell
10% B ¥k A A o] vhgag ofuiat FAE A ER o opr =it &
A& 9% HPLCS #H& =12 Table 313 Ztt,

Table 31. Operating conditions of HPLC for total amino acid

Instrument Water U6K Injector
Water 510 Pump x 2
Water 680 Gradient Controller
Water 746 Integrator
Column Water Pico-Taq column(3.9 x 150mm, 4m)

A ! 0.14 Sodium acetate trihydrate containing
0.05% triethylamie (pH 6.4) + Acetonitril = 94:6

Solvent
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(oh) A2t 24

Bligh®} Dyerfoll 3t AER/E F&3 15 IN KOH-95% EtOHZ H3s +
14% BF3-MeOH 3ml% 7}&ted 95T oA 3083 &7 7tEste] A H4F methylester
2 9HE 9L GCE BEAeAT. B4 2H & Table 323 Z

Table 32. Operating condition of GC for fatty acid analysis

Instrument Hewlett Packard GC Model 5890
Column PAG column(0.25mm I.D. x 30m)
Carrier Gas He (20ml/sec)

Detector Flame ionization detector
Injector temp 250

Detector temp 270°C

=) #7214

33g Agd HAA 10mlE 7Fste] 451 watch glass®] &3 Wol] & 7tEE
=44 gol 71dste do] 2ml A= 2W W7 AAA FHEALAS 10mlE Tt
sto] Ao] Fale] & wi7tA] 7ttt | @ d& 33 FRTE Ao Ho]
Aol 3}‘1—?— 7 glo] "lolFlut tgete] ghAs FTuA Y o] g ¥
A1zl & HCI (1:3)€ 5mi 7}0}04 F8 gz vo)A Hg FAA Folu 33 FHT

2 7}8te] 25mlE A-83 & ICP(Inductively Coupled Plasma)® A3 o},

() Hlg

© "Eg A
Folch¥ol &3t A4 4v<& F&¢ obF 2N KOH-EtOHE &g § &
R Fl A MeOHZ HIEY AE FF3te HPLCE R4 3hth HPLC £4 =3
Table 339} Zu}.

_LU}L
o

Kol
i
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Table 33. Operating conditions of HPLC for vitamin A analysis

Column p-Bondapak Cis (30 x 0.39%cm)
Detector UV detector (325 nm)
Mobile phase Acetonitrile : MeOH : HO = 88 : 10 : 2 (v/v/v)
Folw rate 0.55ml/min
Column temp. 40T
@ HlExl C

A &9 5% metaphosphoric acidg Al1&3HA A7tste] ALoqA AAFHA &3
T membrane filtration(0.45um)3te] HPLCE ¥4Alslg o™, 4 A2 Table 34
7 Z,

Table 34. Operating conditions of HPLC for vitamin C analysis

NHz column

Column (High performance carbohydrate column, 4.6x250mm)
Detector UV detector (254 nm)

Mobile phase Acetonitrile/50mM NH4H2PO, (70 : 30% v/v)

Folw rate 1.0ml/min

Column temp 40°7C

A8 AR AT o5 Wyl we sttt &, HCIO, & <4 50ml¢t &3st
of FAsteE thg st} AP e o 5migt A4tk £ A(pH 7.6) SmlE &
A Mg 389 membrane filtration(0.21)8 ¥ HPLCE ©] &3t 43¢

] 2718 Valentine5 9 S 5 A3 A A& om AF

x
¥ EFEE#HOG-ATP, 5-ADP, 5-AMP, 5-IMP, Inosine,
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Hypoxanthine) S Sigma Chemical Co.8] EFA1FS FY3te AFE3IH 2
E&FE3 A 29 retention timed BlRdS 2 AFE | peak BAH L
. HPLC %4 &£ Table 35% #th

Table 35. Operating conditions for the analysis of nucleotides and its related

compounds by HPLC

Instrument Waters Associates HPLC System
Column u-hondapack Cis(3.9mm LD. x 30cm)
Mobil Phase 1% triethylamine. Phosphoric acid(pH 6.5)
Flow Rate 2.0ml/min

Chart Speed 0.25cm/min

Detector UV detector at 254nm

7h #s A
9¢19] panel member& TFAs] &, o, A 2 FHA V3 Fol Weted S5HA A
Moz o}F FHGH)AA o F yYmri(1a)el WA R ste Bkt H, BA A2
AF B4 b ¥l (Duncans multiple range test) 2 483} 2.9 (p <0.05), &
27 BAHL 27 w74 SAS (Statistical Analysis System, 1992)5 AF&3H%d

rr
M

oo

) A Aw Ay

B Ao A7z AEs gy} o]F o) & AT WY RAY 8, dHE T
AWk B3} pH, o7 e AA(AN) 2 A 47 AA(VBN)S #4138 A= Table

He QaE FR 674%, ¢ulA 263%, 3B 2 xA| o] Ztzh 19% 9 28%E A H
o] ow, = FAE JEE(FHUFAN T, 1989)9] 64.0%, 26.0%, 8.0% H 1.0% %
MA BE e gee]l e AolE dehiont ol o HA7], A L of A
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Table 36. Proximate composition of raw and low salt-fermented Allaska

pollack roe

Components Contents
raw salt-fermented

Moisture (%) 67.4 537
Crude protein (%) 26.3 29.4
Crude lipid (26) 2.8 -

Ash (%6) 1.9 -
Amino nitrogen (%) 0.2 0.6
Volatile basic nitrogen (mg%) 183 20.2

pH 6.50 6.32
NaCl (%) 0.8 4.1

Y. g g 4 7104 g A8 wsg
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Fig. 27. Changes in moisture of low salt-fermented Allaska pollack

roe during fermentation with different ripening types
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Fig, 28. Changes in pH value of low salt-fermented Allaska pollack
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Fig. 31. Changes in amino~-nitrogen of low salt-fermented Allaska pollack
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Table 37. Changes in the contents of amino acids and the ratios of its
components of raw and low salt-fermented Allaska pollack roe during

fermentation with different ripening types

Fermentation period (days)

) Raw 30 60
Amino
non-vacuum vacuum non-vacuum vacuum
acid
% to % to % to % to % to
(AA) mg% total mg% total mg% total mg% total mg%  total
AA. AA. AA AA. AA

Asp 168240 86 175747 78 192770 80 185340 78 1801 77
Ser 74763 38 57971 26 6813 28 5609 24 63368 26
Glu 289327 147 660912 293 625094 259 65843 276 671191 272
Gly 69491 35 7913 33 8451 35 LY 35 88T 35
His 46816 24 43734 19 47831 20 41483 20 46439 19
Thr 79602 40 7464 32 80074 33 76097 32 79816 32
Arg 109228 56 106095 47 112608 47 108304 46 11278 46
Ala 147722 75 13619 60 154888 64 153721 65 156992 64
Pro 108000 55 114941 51 126441 52 120687 51 125814 51
Cys 26652 14 20467 09 2% 10 K78 L1 22481 09
Tyr 96856 49 76882 34  &le4 37 77 33 &S 33
Val 135530 69 133187 59 151582 63 142008 60 151215 61
Met 44862 23 28244 13 31410 13 2901 11 214 11
Lys 163814 83 159039 70 171023 71 168662 71 174360 71
[sole 120271 66 136534 60 147173 61 136299 58 148739 60
Leu 201551 103 187900 83 218968 91 203130 86 214448 87

Phe 74537 38 73787 33 8554 35 99408 42 111345 495

Total 1966262 1001 2258021 1000 2410757 999 2363311 999 2467423 1001
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Table 38. Changes in fatty acid composition of raw and low salt-fermented

Allaska pollack roe during fermentation with different ripening types

(Unit:area%)

Fermentation period (days)

Fatty acid Raw 30 60
non-vacuum vacuum non-vacuum vacuum

Cuo 3.80 4.45 261 2.90 3.62
Ciso 16.34 19.31 21.79 21.66 21.73
Ciel 7.50 5.03 4.78 499 5.26
Ciso 1.21 1.19 1.70 1.61 1.52
Cisi 16.20 12.25 14.78 14.88 14.07
Cisz 0.70 0.90 112 091 0.96
Cias 0.29 0.31 0.28 0.24 0.21
Cano 2.80 5.04 1.13 150 2.07
Cooa 1.03 0.76 0.79 0.84 0.77
Coois 19.89 20.03 21.33 20.62 18.67
Coz1 1.76 1.44 0.85 091 1.08
Cas 1.60 1.51 1.27 1.26 1.43
Caz2e 19.53 22.02 22.03 22.14 2175

Unknown 7.35 5.76 5.54 5.54 6.86
Total 100.00 100.00 100.00 100.00 100.00
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Table 39. Contents of mineral in raw and low salt-fermented(60 days)

Allaska pollack roe with different ripening types

(Unit:mg/100g)
Mineral Raw Salt-fermented

Non-vacuum Vacuum

Na 359.81 237858 2434.47

K 319.28 472.44 487.79
Ca 8.61 7.68 7.53
Fe 1.85 111 1.72
Mg 11.33 8.39 8.46

11) Hletdle] Wz}

HE Az w4 FOd vEw el WHE Foprr] s ol HE S4e A"

40.).

2 A3 dgw o= An Had 9@ Mg
HEtT ASl A AR W He 0T &
e A gasd £4 Fed wme @A
718t A2 g Rugomn wEY Az AsdHe AidE AL Wy fRow
AZgYeh, aerr RZe] AF 4 st wad @ uetvle mEGE
949 + 297 ARHU

Table 40. Contents of vitamin in raw and low salt—-fermented(60 days)

Allaska pollack roe with different ripening types

(Unit:IU/100g)
Salt-fermented
Vitamin Raw
Non-vacuum Vacuum
Vitamin A 318.2 158.7 346.3
Vitamin C - - -
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Table 41. Changes in nucleotides and their related compounds of low
salt-fermented Allaska pollack roe during fermentation with different

ripening types

(Unit:mg%)
Fermentation period (days)
Nodeotides and 10 2 30 40
compound
vggSJm vacuum Vgg\%m vacuum vgg\?&m vacuum vzrilé)&;m vacuum
ATP 0.33 - 049 - 0.24 - - - -
ADP 043 6.09 597 1.99 - 1093 1514 - 531
AMP 091 - - 053 3.18 - 406 - -
IMP 9.40 0.70 278 0.82 323 1204 1307 805 954
HyR" 608 1138 1869 1885 473 BT 5667 316l 40.22
¥ 11.89 964 765 1931 1713 3204 2353 2959 2826
Fermentation period (days)
Nucleotides and X 60 70 80 90
their related
oo v (DU aowm (T veoum (SO vaewm (M e
ATP - - - - - - - - - -
ADP - - - - - - - - - -
AMP - - - - - - - - - -
IMP 480 561 - - - - - - - -
HxR" 2909 3099 2887 2725 3068 2682 2696 182 1516 1703
Hy” 2432 W4T 640 B 306 1538 2116 1868 1517 1758
1) Inosine 2) Hypoxanthine
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Fig 34. Flavor scores by sensory evaluation of low salt-fermented

Allaska pollack roe during fermentation with different ripening types

- 120 -



5.0
4.8
4.6 A

4.4 |
4.2 1
4.0 4
38
36
34
3.2 |
3.0
50

Taste score

AR

Fermentation period (days)

I Vacuum
[—1 Non-vacuum

Fig 35. Taste scores by sensory evaluation of low salt—fermented

Allaska pollack roe during fermentation with different ripening types
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Fig 36. Color scores by sensory evaluation of low salt—fermented

Allaska pollack roe during fermentation with different ripening types
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Fig. 38. Flow sheet of preparation of low salt—fermented Oyster

-125 -



(D)

Fig. 39. %v] % 2 Az

318 A= B, C 2 PP EAE I,D:Zu) gd FAEDE: =
3% 1,G: 2 21 AF £3 1)

- 126 -



(A) (B) (®)

D) (E) (F)
(@)
Fig. 39. =v] ¥d & A%
A998 4% B: 98 A% 2, C: 21 %3 AT [,D: 27 %3 3 A% 0,E: 2

= )
vl F AFO, F: & 20 A= 23 [, G: 2 279 AF 2% 1)

-126 -



AZRE Whe 2 6] 9o A 15T A 297 $Ashe] 2v] Yo BF 2o
ERE @ ¥, 2vARe g Rasel /1Y, Wt tAl o AFL SN F
47 2% % TAF AU 5TAA A% 4AAG 24zt A% Az A AEE 2]

Table 42. Recipes for seasoning of salt-fermented Oyster (I and II) and Oyster
in soy sauce (III and IV)

Treatments (g)

Materials i I I v
Raw oyster 300 300 1
Dried oyster(Aw0.94) 300 300
Red pepper 6 6
Hot sauce 17
Soy sauce 50 345 230
Salt 8 3
Sugar 13 13 38 38
Malto extract 18
Vinegar 30
Qyster extract 75 105
Meat extract 200
Soy paste 27
Garlic powder 1 1
Ginger powder 1
Red pepper 20 20
Onion 40 40
Garlic 30 30
Ginger 20 20
Red food color 25
Lemon flavor 25

1) fso ant A4

B oAge] daw Agd A4Z 2 Ax Ay zo dv AE B pH, o
Ao (AN)S A d7122(VBN)E 243 ZAute Table 439 2l & U8
SR 766%, BHA 11.1%, 3% 2 F Ago] 7+7} 18% F 20%E TFAEH o,
2 FAE BB 804%, 105%, 16% 2 24%< 8w Al el Aels
ehgioi=dl, ole daze @), AL A7, o8 Fh T W& Aeojd Ao
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Table 43. Proximate composition of raw Oyster

Components Contents . :
Raw oyster Dried oyster
Moisture (%) : 76.6 61.3
Crude protein (%) 11.1 22.1
Crude lipid (96) 2.0 34
Ash (%) 1.8 39
Amino nitrogen (%) 0.4 0.6
Volatile basic nitrogen (mg%) 8.6 426
pH 6.00 6.03
* Aw 0.94
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Viable cell count

Fig. 44. Changes in total viable cell counts of salt-fermented
Oyster( 1 and 1) and Oyster in soy sauce(Ill and IV) during
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Table 44. Changes in the contents of amino acids and the ratios of its
components of raw and salt-fermented Oyster(treatment 1) during

fermentation
Fermentation period (day)
Amino Raw 15 30
acid non-vacuum vacuum non-vacuum vacuum
(AA) % to % to % to % to % to
mg% total mg% total mg% total mg% total mg% total
AA AA AA AA AA

Asp 73762 102 61590 107 67909 102 60584 105 63413 106
Ser 22173 31 16226 28 18205 27 16998 29 16119 2.7
Glu 107410 148 9605 166 105630 158 9618 166 97272 162
Gly 53155 73 45008 78 48057 72 446.08 77 4135 75
His 177.83 25 14406 25 14676 22 13325 23 14160 24
Thr  267.23 37 22113 39 22943 34 22392 39 22301 37
Arg 46734 64 36538 63 41692 62 37635 65 37957 6.3
Ala 6298 87 46894 81 5358 80 47558 82  470.30 79
Pro 42620 59  360.48 6.2 39844 60 37131 64 41366 6.9
Cys 62.21 09 62.86 11 61.74 09 5.43 1.0 7152 12
Tyr 23153 32 16102 28 19307 29 17 30 17035 28
Val 37678 52 30647 53 33215 50 31151 54 31502 53
Met 16622 23 11039 19 11539 17 11344 20 10851 18
Lys 60744 84 42248 73 51192 17 41265 71 41835 7.0
Isolen  382.89 53 28736 50 3798 56 2897 49 28634 48
Lew 37117 79 41679 72 M3l 81 41869 72 43212 12
Phe  322.36 44 25578 44 42114 63 26094 45 33847 57

Total 725458 1002 577364 999 667784 999 57956 1000 598320 1000
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Table 45. Changes in the contents of amino acids and the ratios of its
components of raw and salt-fermented Oyster (treatment II) during

fermentation
Fermentation period (day)
Amino Raw 15 30
acid non-vacuum vacuum non-vacuum vacuum
{AA) % to % 1o % to % to % to
mg% total mg%  total  mg% total  mg% total mg% total
AA AA AA. AA AA

Asp 73762 102 62973 102 57572 105 H4618 99 60566 9.9
Ser 22173 31 15628 25 12267 22 14115 26 16274 26
Glu 107410 148 11469 185 99944 183 102099 186 108086 176
Gly 53155 73 38918 63 33632 61 33336 61 49340 30
His 17783 25 15788 26 1427 26 13327 24 18023 24
Thr  267.23 37 22942 37 21898 40 21007 38 23634 38
Arg 46784 64 21954 45 23583 43 18964 34 28317 41
Ala 62983 87 54440 88 4833 82 49192 89 54586 89
Pro 42620 59 32835 53 371810 69 395440 72 42657 6.9
Cys 62.21 09 83.95 14 65.74 12 67.39 12 6252 10
Tyr 23153 32 17396 28 1593 28 16239 30 17670 29
Val 37678 52 36501 59 32164 60 32077 58 33910 55
Met  166.22 23 94.62 1.5 89.93 1.6 9776 1.8 9.10 16
Lys 60744 84 45773 74 41412 76 39962 73 43682 71
Isoleu  382.89 53 21802 45 29034 53 31253 57 30462 50
Leu 57117 79 50655 82 43157 79 43576 79 43252 70
Phe  322.36 44 36730 59 24301 44 24107 44 33965 55

Total 725458 1002 618791 1000 547638 999 549829 1000 614195 9938
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Table 46. Changes in the contents of amino acids and the ratios of its
components of raw and Oyster in soy sauce(treatment 1) during

fermentation
Fermentation period (day)
Amino Raw 15 30
acid non-vacuum vacuum non-vacuum vacuum
(AA) % to % to % to % to % to
mg% total mg%  total  mg% total mg% total mg% total
AA AA AA AA AA

Asp 111051 95 100404 109 114283 111 106414 109 115107 109
Ser 38301 33 25533 28 21603 27 26988 28 23610 2.2
Glu 167449 144 166456 181 173541 169 173451 177 182018 172
Gy &6l 74 B4T8 61 64222 62 61544 63  6%.37 6.6
His 27039 23 2147 25 25360 25 24063 25 26232 25
Thr 43457 37 32477 35 M6 34 HLI8 36 38251 36
Arg 70355 60 64346 70 69662 68 67224 69  T45.25 71
Ala 103621 89 6892 15 73H53 71 7T 73 16428 72
Pro 68146 59  571.00 62 61021 59 88177 60 65140 6.2
Cys 14067 12 61.38 0.7 60.46 06 £6.74 0.7 49.02 05
Tyr 32313 28 21888 24 29238 25 23791 24 23066 22
Val 61849 53 92430 57 600.70 58 53923 57 63481 6.0
Met 26519 23 12350 13 15623 15 1598 16 15207 14
Lys 91850 79 69350 75 83640 81 750.29 77 830.28 79
Isolew 62555 54  809.12 55  597.36 58 527 56  602.55 5.7
Leu  900.53 17 71535 78 8231 83 76822 79 8497 81
Phe  692.20 59 41492 45 50199 49 43962 45 50042 47

Total 1163607 999 920229 1000 1029738 1001 978247 1001 1056328 100.0
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Table 47. Changes in the contents of amino acids and the ratios of its
components of raw and Oyster in soy sauce(treatment IV) during

fermentation
Fermentation period (day)
Amino Raw 15 30
acid non-vacuum vacuum non-vacuum Vacuum
(AA) % to % to % to % to % to
mg% total mg% total mg% total mg% total mg% total
AA AA AA AA AA

Asp 111051 95 77813 107 91959 103 81239 107 8100 106
Ser 38301 33 2128 29 82 28 217583 29  B126 31
Glu 167449 144 123814 171 151761 170 126897 168 138381 170
Gly 876l 74 43200 68 62980 71 49375 65 54813 6.7
His 27039 23 19950 27 21848 24 19461 26 2683 25
Thr 43457 37 24635 34 31978 36 27281 36 28977 36
Arg 70355 60 46578 64 62067 70 50816 67 55617 6.8
Ala 103621 89 95582 77 71962 81 62851 83 5871 7.2
Pro 68146 59 £H1W 62 51867 58  48L15 64 502.05 6.2
Cys 14067 12 48.20 0.7 59.94 0.7 5378 0.7 61.04 0.7
Tyr 32313 28 18998 26 23288 26 19972 26 21999 2.7
Val 61849 53 399.22 55 49964 56 42102 56 44731 55
Met 26519 23 13519 19 14748 17 10586 14 13723 17
Lys 91830 79 51875 79 67831 76 58981 78 65288 80
Isoleu  625.55 54 3858 53  481.04 54 40895 54 43780 54
Lew 90053 77 95193 76 0748 79 57640 76 63696 78
Phe 69220 59 33001 46 3004 45 32063 44 3332 45

Total 1163607 999 725522 1000 892228 1001 756305 1000 814407 1000
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Fig 45. Color scores by sensory evaluation of the seasoned and fermented
squid during storage at 10T, 20T and 30T
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Fig 47. Taste scores by sensory evaluation of the seasoned and fermented

squid during storage at 10T, 20C and 30T
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Table 48. Shelf-life of seasoned and fermented squid

tsez(;)r(a%(; Shggslfe Quality tolelance per/hr
10 720 0.00139
20 168 0.00595
10 720 0.00139
30 72 0.01389
40 18 0.05555
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Table 49. Regression equation and correlation coefficient between chemical
components and sensory evaluation of seasoned and fermented squid during

storage at 10T

Variables Regression equation R-Squares

1. Color(X):Taste(y) y=0.7692x+1.1307 =0.4006

2. Color(X):Flavor(y) y=0.9230%+0.3769 r*=0.8663

3. Color(X):pH(y) y=0.5846x+3.3673 1’=0.4653

4. Color(X) TMA(y) y=0.8215x+6.3575 1"=0.4062

5. Color(X):VBN(y) y=-159276x+97.6076 r*=0.5806

6. Color(X):NH-N(y) y=-963%x+1668533 "=0.0002

7. Color(X):a value(y) y=-2.0307x+25.8507 1°=0.1025

8. Taste(X):Flavor(y) v=05416x+1.9166 =0.4401

9. Taste(X):pH(y) y=0.3455x+4.3358 ’=0.86%

10.  Taste(X)*TMA(y) y=06245x+5.6141 r’=0.3467
11.  Taste(X):VBN(y) y=-12.8354x+86.3908 *=0.8469
12 Taste(X):NH-N(y) y=-T5.2083x+1958.916 1"=0.0220
13, Taste(X):a value(y) y=3.8469x+0.9759 *=0.6901
14.  Flavor(X):pH(y) y=06387x+2.9118 =06267
15.  Flavor(X)*TMA(y) y=-0.8706x+6.6096 1°=0.4490
16.  Flavor(X):NHz-N(y) y=-17.2093x+103.9153 *=0.6674
17.  Flavor(X):VBN(y) y=-16.5625x+1699.218 ’=0.78%6
18.  Flavor(X):a value(y) y=-1.9437x+255781 *=0.0925
19.  pHX):VBN(y) y=-11.46x+965.25 ’=0.9000
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= table 50, 51, 52 2 533 #Z ¢
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Table 50. Regression equation and correlation coefficient between
physicochemical parameters and sensory evaluation of fermented
Anchovy(fermentation temp. 15T, 25% salt).
Variables Regression equation R-Squares
1. pH(X) : TMA(y). 2
= 48735x + 24.115 = 0.2255
2. pH(X) : VBN(y). 2
= 83.3173x + 420.431 r? = 0.0952
3. pH(X) : NHa2-N(y).

P N = -0.1726x + 1.6729 = 00577
4. pHE) = Color(y). = 1.8526x + 80640 = 03149
5. pH(X) : Taste(y). = 16129x + -6.0322 2 = 00442
6. PHX) + Flavor(y). = ~07018x + 7.1113 ¥ = 00027
7. pHX) : T.N(y). - 04620x + -18195 Y = 00279
8. pH(X) : NH3-N(y). = -0.0488 + 0.4455 12 = 0.0056
9. pH(X) = NH3-N/T.N(y). = ~13.740x + 98.396 r? = 0.3783
10. TMA(X) : VBN(y). = -0.7713x + 73.2911 = 0.0008
11. TMA(X) : NH2-N(y). = -0.0235x + 0.7596 r* = 01133
12. TMA(X) : Color(y). = 0.2483x +1.7607 2 = 0.5960
13. TMA(X) : Taste(y). = -0.2628x + 49115 r* = 0.1236
14. TMA(X) : Flavor(y). = -0.9952x + 7.8862 = 05816
15. TMA(X) : T.N(y). = -0.0293x + 1.0866 ¥ = 0.0119
16. TMA(X) : NH3-N(y). = -0.0080x + 0.1987 r* = 0.0198
17. TMA(X) : NH3-N/T.N(y). = -0.7073x + 19.8697 r* = 01056

- 2 .
18, VBNGO © NHz-NG). = 0.0021x + 0.4742 ¥ = 0.6679

= 0.0068x + 2.4730 = 03121
19. VBN(X) : Color(y).

= 0.0260x + 159282911 r* = 0.8386
20. VBN(X) : Taste(y).

= 0.0192x + 2.0124 r? = 0.8291
21. VBN(X) : Flavor(y).

= 0.0100x + 0.1616 ? = 0.8718
22. VBN(X) : T.N(y).
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Table 51. Regression equation and correlation coefficient between physico
chemical parameters and sensory evaluation of fermented Anchovy

(fermentation temp. 15T, 25%salt)

Variables Regression equation R-Squares
23. VBN(X) : NH:-N(y). y = 0.0021x - 0.0153 r’ = 0.9258
24. VBN(X) : NH-N/TN(y). |y = 0.0358x + 13576 r* = 01875
25. NHe-N(x) : Color(y). y = 0.4222x + 27288 r* = 0.0084
26. NHz-N(x) : Taste(y). y = 9.0371x - 2.2018 r* = 0.7162
27. NH:-N(x) © Flavor(y). y = 4.4341x + 0.6532 r* = 0.3103
28. NH-N(x) : T.N(y). y = 3.4543x - 1.2777 r* = 0.8864
29. NHz-N(x) @ NH:-N(y). y = 0.8851x + -0.4142 r’ = 0.9004
30. NHz-N(x) : NHs-N/T.N(y).| v = 26.4611x + 0.4455 rf = 07242
31. Color(X) : Taste(y). y = 05x + -21 r* = 0.0462
32. Color(X) : Flavor(y). y = 1x + 05 r* = 0.3333
33. Color(X) © TN(y). y = 036% + -0.14 r’ = 0.1849
34. Color(X) : NHa~N(y). y = 0.06x + -0.026 r* = 0.0922
35. Color(X) : NHs-N/T.N(y) |y = -13x + 20.24 r* = 0.0369
36. Taste(X) : Flavor(y). y = 0.6481x + 1.1666 r* = 0.7516
37. Taste(X) : T.N(y). y = 0.3407x + -0.2866 r* = 0.8946
38. Taste(X) : NHs-N(y). y = 0.0733x + -0.11 r* = 0.7438
39. Taste(X) : NH=-N/T.N(y) |y = 1.3259x + 11.5666 r* = 0.2073
40. Flavor(X) @ T.N(y). y = 0.41335x - 05066 r* = 07313
41. Flavor(X) : NHs-N(y). y = 0.0766x - 0.1143 r* = 04516
42. Flavor(X) : NH-~N/T.N(y) | y = 0.2333x + 155233 r’ = 0.0035
43. TN(X) : NH:-N(y). y = 0.2254x - 0.0579 r* = 09124
44. TN(X) : NHs-N/T.\N(y) |y = 4.4634x + 121443 r* = 0.3049
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Table 52. Regression equation and correlation

physicochemical parameters

coefficient between

and sensory evaluation of fermented

Anchovy(fermentation temp. 15T, 25% salt).

Variables Regression equation R-Squares
1. pH(X) : TMA(®y). y = -17.606x + 11052 r’ = 06548
2. pH(X) : VBN(y). y = 166.295x - 921.48 r* = 05470
3. pH(X) : NHe-N(y). y = 0625x + -3.027 r’ = 0.7802
4. pH(X) : Color(y). y = 11.3686x - 64.806 r’ = 0.8605
5. pH(X) : Taste(y). y = 11.322x - 64.432 r’ = 0.7333
6. pH(X) : Flavor(y). y = 2.335x - 10545 r* = 0.1437
7. pH(X) : T.N(y). y = 2.8020x - 15734 r’ = 05765
8. pH(X) : NHs-N(y). y = 0.647x - 3.720 r’ = 05124
9. pH(X) : NHs-N/T.N(y). y = 25.894x - 140.781 r’ = 04113
10. TMA(X) : VBN(y). y = -2.3283x + 87.2061 r* = 0.0507
11. TMA(X) : NHz:-N(y). y = -0.015x + 0.800 = 02137
12. TMA(X) : Color(y). y = -0.3033x + 4.862 r’ = 0.2896
13. TMA(X) : Taste(y). y = -0.267x + 4785 r’ = 0.1934
14. TMA(X) : Flavor(y). y = -0.064x + 3.779 r’ = 0.0519
15. TMA(X) : T.N(y). y = -0.041x + 1.278 r* = 0.0602
16. TMA(X) : NHs-N(y). y = -0.009x + 0.208 r’ = 0.0482
17. TMA(X) : NHs-N/T\N(y). | v = -0438x + 16.654 r’ = 0.0558
18. VBN(X) : NH:-N(y). y = 0.003x + 0.495 r’ = 0.9269
19. VBN(X) : Color(y). y = 0.050x - 0.490 r* = 0.8720
20. VBN(X) : Taste(y). y = 0.053x - 0578 r’ = 0.8239
21. VBN(X) : Flavor(y). y = 0.009x + 2.765 r* = 01122
22. VBN(X) : T.N(y). y = 0.015x - 0.1366 r* = 0.9461
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Table 53. Regression equation and correlation coefficient between

physicochemical parameters and sensory evaluation of fermented

Anchovy(fermentation temp

. 15T, 25% salt).

Variables Regression equation R-Squares
23. VBN(X) © NH:-N(y). y = 0.003x - 0.129 r = 0.9240
24. VBN(X) : NHs-N/TN(y). |y = 0.152x + 2.956 r’ = 0.7194
25. NHz-N(x) : Color(y). y = 17.020x - 8.986 r’ = 0.9682
26. NHo-N(x) : Taste(y). y = 17.102x - 8.946 r’ = 0.8398
27. NHe-N(x) © Flavor(y). y = 2506x + 1.641 r* = 0.0830
28, NHz-N(x) : T.N(y). y = 4871x - 2.462 r* = 0.8743
29. NHz-N(x) © NH-N(y). y = 1.215x - 0718 r* = 0.9061
30. NH:-N(x) : NHs-N/T.N(y).| v = 49.57x - 21478 r* = 0.7567
31. Color(X) : Taste(y). y = 1.039x - 0.032 r’ = 09282
32. Color(X) : Flavor(y). y = 0.216x + 2.733 ¥ = (.1850
33. Color(X) © T.N(y). y = 0284x - 0.117 r* = 0.8898
34. Color(X) © NHs-N(y). y = 0.065x - 0.057 r = (.7896
35. Color(X) : NHs-N/T.N(y) |y = 2538x + 5951 r’ = 05936
36. Taste(X) : Flavor(y). y = 0.298x + 2428 = 0.4090
37. Taste(X) : T.N(y). y = 0269x - 0.138 r* = 09348
38. Taste(X) : NHs-N(y). y = 0.054x - 0.026 r* = 0.6387
39. Taste(X) : NHs-N/TN(y) |y = 1.867x + 8.018 r’ = 0.3740
40. Flavor(X) : T.N(y). y = 0.305x - 0.014 r’ = 0.2604
41. Flavor(X) : NH-N(y). y = 0.011x - 0.123 = 0.0061
42. Flavor(X) : NHs-N/T.N(y) | y = 1.302x + 18.9873 = 0.0395
43. TN(X) : NHs-N(y). y = 0.2333x + 155233 r’ = 0.7999
44, TN(X) : NH:-N/TN(y) |y = 44634x + 12.1443 r* = 05233
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1. 225 o83 4o AZ Az

Frozen squid thawing at room temperature

|

Adding salt (15%) at body meat for
2 weeks (4 TC)
! l
1st seasoning ; Adding salt and sugar
(7% & 3%) at body meat

l !

Soaking in vinegar (50%) and sugar
(25%) for 1 hour

Cutting (0.5 < 5.0 cm) after washing

Cutting (0.5 x 5.0 cm) after washing

Storage at 4 C for 1 week

! !
Washing Washing
l 1

2nd seasoning : Pepper bean, Sorbitol

Ist ing ; Addi
st seasoning ing sauce alchol, MSG etc

! !
Storage at 4 C for 1 week Storage at 4 C for 1 week
! !
Z2nd seasoning : Red pepper, MSG Product II
and saltetc. (F)
!
Packing
y
Product 1

(A, B, C,Dand E)

Fig. 49. Flow sheet for the processing of the adding new sauces on Squid

Jeot-gal.
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Table 54. Recipes for seasoning material of various sauces

(unit : %)

A B C D E F
Furit sugar 79 - 3.0 7.0 -
Ginger - - - - 1
Sugar 53 2.5 6.5 - - 3
Ketchup 39 33 - - 6.1
Lemon vinegar 1.2 - - - - 0.3
Pimento 0.7 - - - -
Onion 0.6 - - - -
Soy sauce - 1.2 41 - -
Acetic acid - - 09 - -
Mustard - - - 9.3 -
Glutinous starch - 12.4 - - - 25
Syrup - = - - 9.6
Doo-banjang - - - - 2.3
Red pepper 2.3 2.3 2.3 2.3 2.3
Red pepper- jang - - - - - 30
Salt 1.0 1.0 1.0 1.0 1.0 7
Alchol 0.4 0.4 0.4 0.4 04 3
Garlic powder 07 0.7 07 0.7 0.7 2
MSG 0.2 0.2 0.2 0.2 0.2 1
Sorbitol 1.2 1.2 12 1.2 12 3
Sesame - - - - - 1
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1st

2 nd

(A) (B) (C)

Fig. 50. photographic of Squid Jeot-gal.(1st and 2nd seasoned) with different

sduces.
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1st

2nd

(A) (B) ©

(F)

Fig. 50. photographic of Squid Jeot-gal.(1st and 2nd seasoned) with different

sauces.
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4 ! i L 1 3 i -
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Storage periods (day)

Fig. 51. Change in pH of Squid Jeot-gal different with seasoning during

storage periods

- 169 -



Storage periods (day)

Fig. 52. Change in VBN of Squid Jeot-gal different with seasoning during

storage periods
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NH3-N (mg%)
cu3BEBEE228

Fig. 53. Change in NH3-N Squid Jeot-gal different with seasoning during

storage periods.
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Table 55. Sample label of squid Jeot-gall different with vessel, temperatuer
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Sample Sauce. vessel. Temperature.
a 10 C
Port
b Room temperatuer
c 10 C
B Glass
d Room temperatuer
e 10 C
Vinyl pack
f Room temperatuer
10 C
Port
Room temperatuer
1 10 C
C Glass
j Room temperatuer
k 10 C
Vinyl pack

Room temperatuer
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Fig. 54. Change in moisture of Squid Jeot-gal different with sauce and
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Yellow-5 0.45g 4 7} 81 o Glycine 04
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A7 w3 o #TYste Ao dEd HABHEELAL FAxV|deE F2
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7F AAl o]l 5y «A717F £ F=adenosine tri-phosphate(ATP), adenosine di-phosphate
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2 A F(oyster in soy sauce)2E M2 o NHS AFsd 247 FIF H FA
T ZHE AGSEA 4 FHE 4 7)o W o)A QR HIE 4y 1
skeh & Aol QA pHE A4 7|2re] ARl wet i ZaRou, obn =
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14%7*21}94 1% BAL TEsy A% wadFe 4L ey fAsted A

FAENA ACE A8a 2 Asag, P43 24, A 28 2 gAx 4

s Q*;Xi\ﬁi’%ﬁ ZALSE AT

ACE AZEA AhazE gx9 249 A7 ICoe 0129 0.13 mg/mLe Fo
2 & ACE M#tax As a3E Jehusich

garsl 8ol [Cood Z4sH 7huel A& 010 mg/mLez 7HE & 343 =
22 Byt Loz sixpuel B AAeA 011 mg/mLe ICx2l & HA o
x7h st 7 Wmu} Zg 92 &RE BJh

A D ARNF =23 peptide® TEE 02 mg/mLE DFo FdAg Ay
A3 A7 Past 278 A2 peptidecl A 4057+2.149 39.17+4.95 sec 2.E

0.35, 037 2 0.39 mg/mLi °]'*ﬂE Z 2 ¢

Oligopeptide®] 715 & EX4& ZAMG A% tgxn 2L AHE & F AU

Oligopeptide®] ACE A TSHED/}J ICso A%} "z Ao A 0343 0.38 mg/mLE
¥ ACE Ad#4e =gt g4z axe 2/4 AZF 7ivdg A3 A
25.41+0.959 25204027 sec® HAg: A& =FAoh Bio-gel P-60 (CA, USA)
chromatography & gel filtrationg & A3 7ty ojtada 24 AZAS £33 23
47} 9 peakE VEMAE, A$AZH spAE AsE 349 peak, Mol = AEE
283 A3} 2789 peak, BA AR 1719 peak & L& 5 AU

Bio-gel P-60 chromatography ¥ oligopeptide®] ACE Asf & I= A5 A7 peak
2,1, 3¢} widlo] Ao A ICs°) 0.08, 0.10, 0.143% 0.15 mg/mL 7F¢ ¥-& ACE A3
E4E Vel g8 d¢a g E AT peak 2914 2865015 secE M F
g 23 44 FFHE VYo, wido] peak 2& 26.45+0.37 secLE TS
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e oA 2 Z Ao A 034, 0367 038 mg/mLE MR & A L& A
o S dME FAAA ZdelA EA, F AT R ASALNAM 042, 0623 0.73
mg/mLE %L SAE F2A gA FHLS 2T Bio-gel P-60 (CA, USA)
chromatography 2 gel filtrations 3 Z3 7tue] A3 24 AZE 83 23
4709 peakE YERIAS, A A sAAbn] AslE 3709 peak, WOl F AH
228 Ay 2719 peak, Bx AZLE 1789 peakE d& 4 YA Chromatography
% 27 AZ peak 2% 7FAE] A& peak 37F IC50°] 0.32mg/ml 7HE =& A3
92 Jebich w3, A9 A2 peak 39 wiwlo]l ARzZe IC50°] 0.28% 0.32mg/mL
MBS AME FHYA AFHE e

A EAL peptided] & AA s 8 nEA @RS WAL F ATHS T
(3,000dalton cut-off)& A A]ste] 3,000 daltono] 8+l crudedt A EA peptide® AU
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mg/mlE ¥L EAFE ez 7tve 439 F$oe 08lmg/mLE @ ARE
etk SAE FA94 aAnyt AxRue Z2i AZA ICx@tel 0.32%
0.35mg/mLe #oz 7 =A el Crude A ¥AF peptidex Sephedex G-15
chromatography 2 gel filtrations 3 Z3 Z79 "X A& 579 peak, 7hvheg o
s 282 4709 peak, Wdol, A9 2 AW AFEE 3719 peaks YEFH
t}.

AAH AEA peptide®] ACE A& Q) ICoe & A peak 1, A5 AZ peak
3, 7] A7 peak 3 @ 7418 peak 4ol Z+zE 019, 022 ¥ 028 mg/mL £ 2 F
& oy yeon, & peak 3, 7 peak 3, M peak 3 ® 7 peak 4914 7t
zt 0.15, 0.16, 0.17%% 0.18mg/mL <22 & GAX FA94 a3E e
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A5F AT+4A3 SEAF

D) AEFHAFS BZ, AEEY 24 2 YFEAE BB AAF AR

NEAZY N9, 989 FHY € APy s zAste AYstdia =
Hel A% A% 2 FAME FYsdd dEzA 2 AR 938 Skl AT
FAEAE] HFE v R A3 Aed, FAH L A AF 2 FAFE
b Bl Rzl A AY 84 L& RAEY A9 Vx A5 F4F FEAHRE
o] &3 Aolth I 7|E AFXIAE 615 AREA (F AWE, 3L, =
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