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SUMMARY

1. Title

Development of Processing Technology for the Internationalization

of Jeot-gal

2. Objectives and significances

The fermented seafood, “jeot-gal 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

“jeot-gal” is prepared by fermenting fish, shell-fish and visceral
mass(roe, milt ect) spoilage being prevented by the addition of 15-20%
salt. But traditional Jeot-gal have been many problem such as high
salt 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 developrhent of new fermentation
technology

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

processing technology for the Internationalization of Jeot-gal,

=17 -



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
Jeot gal for internationa
~lization Food

(OSurveys on the obstruction
elements of commercial
production of Jeot-gal

{
Ll S

ODevelopments of processing
technology of Jeot-gal

(OStudies on the quality
change during storage

-Survey on regional characteristics of Jeot-gal
-Quality evaluation of traditional Jeot-gal,
~-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

-Development of seasoning method by brine
salting

-Development of seasoned and fermented alaska
pollack egg by vacuum fermentation

-Development of seasoned and fermented oyster
by vacuum fermentation

~Quality evaluation of new products

~Determination of storage stability of different
storage temperature

~Investigation of chemical components and
microbiology

-Investigation of functional properties of new
products

-Quality evaluation

- 18 -




4. Results

1) Searching and selection of traditional Jeot—gal for

internationalization food

All of Korean fish fermentation techniques found at present time
are basically dry salting fermentation. 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: i.e. 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 alaskapollack egg(Myoung-ran jeot
gal) and oyster(Gul-Jeot gal) are suitable fermentation food for as

internationalization food.

- 19 -



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 investig;clted
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 emphasized the problems that must be
solved as soon as possible, there are high salt content(50.4%3),
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%)

3) Developments of processing technology of Jeot—gal

It was possible to prepare seasoned and low-salt(5%) fermented
Alaska-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%

- 20 -



mono sodium glutamate, 2% sodium citrate, 0.045 pigment). this
treatment is important for obtaining a good quality.

After 8-12 hours at 10T, seasoned roe is drainnéd in room
temperature and mixed with subingredients, 145% mono sodium
glutamate, 12% sake, 18% sorbitol, 7% red pepper, 0.1% sodium
ascorbate, 0.4% glycine and 309 fresh water. . |

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

Oyster are de-shelled and washed thoroughly in 3% NaC] ‘solutioh
to removed shell debris and sand, and drained in plastic basket _and
mixed evenly with soy sauce and spice such as minced garlic, ’Jonii_gr;,
red pepper and ginger. for low-salt fermentation, NaCl coul‘d‘ be
replaced to soy sauce and other seasonings. -

It is‘ packed In a vacuum pack and aged for 3-4days at 5C, 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.

- 21 -



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 jeot-gal is not changed much during the
fefrﬁentation period .

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

Judging from the chemical analysis and sensory evaluation of
Jjeot-gal. quality of vacuum fermentation and vacuum packed product

better than that of non vacuum pack products

‘_,22 )
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Frozen alaska pollack roe

Thawing

Selecting

1st seasoning

Washing & Dehydration

Z2nd seasoning

Aging

Dehydration

3rd seasoning

Product

Fig. 1. Flow sheet of preparation of low salt-fermented alaska pollack roe
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Table 4. Recipes for 1st seasoning of the low salt-fermented alaska pollack roe

Ingredients Contents (%)
Alaska pollack roe 10kg
Salt 8.0
M.S.G. 2.0
Sodium citrate 2.0
Food colors 40.0

Red - 102 (0.045%)

Red -3

Yellow - b

Table 5. Recipes for 2nd seasoning of the low salt-fermented alaska
pollack roe

Ingredients Contents (%6)
M.S.G. 145
o= 180
Sorbitol 180
Sake 12.0
Red pepper powder 7.0
Sodium ascorbate 01
Glycine - 0.4
Water 30.0
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W) 2 22

(1) Salt-fermented oyster
AEA oHlBA AZEE WA 2L BH0IL), EfE
paste 3 2] powder 5& ol 48 g ZAL Amshinh |
zuE AES 474 A% % FAF Aus
Jzbel W olBE1H Ao WHE ZAS
b AW A9 WF L Az FAEE 247 Table 6 2 Fig.
20 vheERu Lot |

Table 6. Recipes for seasoning of salt-fermented oyster

Seasoning ratio (g)

Material

I I I , v
Raw oyster 300 300 300 300
Red pepper y 18 6 6
Hot sauce 17
Soy sauce 85 50
Salt 5 8 3 5
Sugar 13 13
Malto extract 18
Vinegar 30
Oyster extract 04 105 75
Soy paste 27
Tomato paste 18
Chilly powder ‘ 3
Garlic powder 1 1 1
Ginger powder 1 1 1
Red food color 2.5
Lemon flavor 2.5
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Raw oyster

Washing P 3% AdE ALR

Dehydration

UL HHF - 2855 WaAE T Hobd A% F vnA Az A%

Seasoning .
IV HE T - %54 EuE paste®t 2 powderE Fo] EolA
A% T Unz A8 Fot
Aging D15CAA 39 4

Salt-fermented
oyster

Fig 2. Flow sheet of preparation of salt-fermented oyster
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. FA54 24

D& &9A%

&1 sauce® €t SAANZ Fd A O @5 AAE
200 B 40ei7kA1 S dHFo] Ae B AFgHe dF9E gAes 53
HHAHE ol &3t AN B Table 79 2oh,

g, M, % 8 FE JIske BE WA dizsl g me
AT OI2A 4808 &%on, 1 thgol 1 A+, M A+, N
Aol oz vegrh I A7 A9 AdHQ AF gAY
o S utd %3] i & HIEE UgUe oz
AzpE ], I A7 Z4e & Ao glojMe ¥e H5g dgtony

Rel e 28 AZEE vetdled ol 84 5&9 gdgte] 2437

Table 7. Results of sensory evaluation of salt-fermented oysterl)

Flavor Taste Color Acc’elia?cta%ili ty
I 3.80 3.90 4.20 4.00
I 430 4.80 4.20 4.80
I 2.50 3.70 1.80 3.10
v 2.90 2.90 3.20 3.00

1) The higher the number is, the better the salt-fermented oyster tastes
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Oyster in soy sauce ¢ AZHL 3% HY5E FAH sl E¢ES
NBER AREsG e, P oy FEFE HIMR &u| e @7
15Col A 293k WAE  xw] Aol ¥ AWMERE ¥ F
Zujdors w2 FEste] 7bg, WSt tA Fo] AFE AAG
AEE B8 B 45T AT AR A AZAAAw 0.94) g4 A A

ﬁ
e,
au!

LR

Table 8 Recipes for seasoning of oyster in soy sauce

Seasoning ratio (g)

Material

I I I v
Raw oyster 300 300
G 088 300 300
Soy sauce 345 345 230 230
Meat extract 200 200
Sugar 38 38 38 38
Red pepper 20 20 20 20
Onion 40 40 40 40
Garlic 30 30 30 30
Ginger 20 20 20 20
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Raw oyster

Washing D 3% A HF ALE

Dehydration

Drying P 45T EFAXRY] ALE

(Aw 0.94)
Seasoning ____l

Aging : 15C, 2 days
Separating sauce D zulolyl wpE B
Heating
Cooling
Adding the sauce | @ &% LT, &9, ks, A4e AA

Oyster in soy sauce

Fig 3. Flow sheet of preparation of oyster in soy sauce
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ANse F8 g4x 9 zvjde dste sAH4AZ 2312 #F
HAFE 20d1%E 40ti7hxe AR ol e B dEde dArds
Wdes 54 BANE ol&dte] ZA% dite Table 99 &t
%, A8 FE 4EE g AT A5 Fel AN SR
BEE WE 09 NV X772 AAEE o] &% 13 M Ao v
A JEygtew, v wigds g2 A5d dedde S
H7be Ma V Aerrh 33E ARES [ 3 O Aol v F3
7152l g "WelXe AeE JdEiwed o 1S
Hobgo g Ao] dojxla, W sAFAd wE deives oo
Wt W] Aeg A4 £5g M V AT ddHe JAES
ALERE AT i BAEE BE B9t 54 271 s A
ot B T U3k BRE WM ARV 28 Aow UERT

olgd EE Ag FHEN HFTHoz AdHd AFY WEE

ot

Table 9. Results of sensory evaluation of oyster in soy sauce”

Flavor Taste Color Accg;)()tga{lili ty
I 4.33 3.67 394 3.94
II 4.00 3.78 3.83 3.72
I 2.38 2.75 2.38 2.50
v 3.44 3.69 3.88 3.44

1) The higher the number is, the better the oyster in soy sauce tastes
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sutd gy dAE Conway unit®:  AMREE  nFEFgAyow
2759, & AN FH5E e g 20% HCIOs oF 3318k
3087 wAste wwlAS HAAHA AAZG T oA ImlE FH 3

itas

f
i

conway unittfollA X3} KeCOset ®HEAIA o] wf WAst= HAa
0.02N HzSO42 2 #Ae}o] ofef el upe} Al4bsldin.

ool (mg%) = 0.28 X (b-a) X f X 100 / w
a: FAY AHE 0.02N HS0.8 A4 mlwd
b @ AlEe] &nlE 002N HzS0:2 A4 mls
f 1 0.02N HS0.8 & A4
w i AlEEd ImlFe AlE ()

6) FT5

EFFTFE 3% 94S  FH¥  plate count agarg  ©] &3}
gundyez 4add. = N8 g2 Asel 3% AL I
peptoned* 27ml& 78t F A om wnig ¥ A ohg 102
Ao o ML 3% FE& T3 plate count agar(Difco)el

wEere] 37TCTAA 48413 v kst ATt

- 58 -



7) Fobv =4t

Fopvxt FFe dAFY Mg 6N HCIE #H7bste] 105TelA
24717t Fob bR EAZl & 045um membrane filter®}  seabank®l]
BTHAZ vg FFd 40uee]l  ohE] 1308 borate bufferet 30x8
AccQ-Tag Al %F& H7bek 3 55T water bathell 108 AX w3 AT
o] Whg-A& ofmial EAE AgE dglon ol BAMe 9%

HPLCY #& Z71 L Table 109

Table 10. 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-Taqg column(3.9 x 150mm, 4/m)

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

Solvent

8 A Al £

Blighe} Dyerfiel Fstel AN&#& %8 & IN KOH-95%
EtOH® #3233t F 14% BFs-MeOH 3ml& 7}ate] 95Tl A 30837 &5
7] A WA methylester® WHE thg GCZ BAslgth B4 x4

Table 113 2.
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Table 11. Operating condition of GC for fatty acid analysis

Instrument Hewlett Packard GC Model 5890
Column PAG column(0.25mm 1D. x 30m)
Carrier Gas : He (20ml/sec)

Detector Flame ionization detector
Injector temp 250C

Detector temp 270C

9 #7114

33tE Algd FAA 10mlE 7Fste] 432 watch glass®] 5%
Ho| 2 JEE F74& dol stdste do] 2ml A= FW w34
NAA FHdiaated 10mle 7Hste] Mo FAjo] & wzrtz] 7FA st
wgd wE WE 3% ZRFE Ao HoAd SwFE F4 glol
B o] AW 7tgste] @AF FuAy L Ao FAAL WAAZ F HCI
1:3)& 5ml 7tstel F8 wUlE welx #HE - Hola 33
28558 718t 26mle A4 ¥ ICP(Inductively Coupled Plasma)®
A& A et

M

) B e
7F) HlERRL A
Folchol #3&o 2d AEgE FE28 tE 2N KOH-EtOH=
A T 243 M MeOHZ HEl®l AE FZ3t9 HPLCZE
BAgth HPLC #4 Z=7& Table 129 2t}

dlo
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Table 12. Operating conditions of HPLC for vitamin A analysis

Column « -Bondapak Cis (30 x 0.39cm)
Detector UV detector (325 nm)
Mobile phase Acetonitrile : MeOH @ H:O = 8 : 10 : 2 (v/v/Vv)
Folw rate 0.55ml/min
Column temp. 40°C
) HlEb C

AlZo 5% metaphosphoric acidE A& A H7Fsle] A oA
AolFHA #=%% F  membrane filtration(0.45 2 m)3t HPLCZ

FAggew, #4 x£11L& Table 139 #t},

Table 13. Operating conditions of HPLC for vitamin C analysis

NH: column

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

Mobile phase Acetonitrile/50mM NHH:PO4 (70 : 30% v/v)

Folw rate 1.0ml/min

Column temp 40C
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11) A EA

A48 A8 AT olFY WHd wE AT F, HCIOy &
50mle} &3tste] wAstg oF o st A|F o] of o} 5migt A4t
4Z&A@pH 76) 5SmlE E#E AANE  FHE  membrane
filtration(0.2 #)& - HPLCE ol-&3l #43t5lty. HPLC ¥4 3¢
Valentined 9 W& 4% wWAsA Arg3tdon A ARE-3E
dardd BFEAHG-ATP, 5-ADP, 5-AMP, 5 -IMP, Inosine,
Hypoxanthine)2  Sigma  Chemical Co.2] XE&FAFE T3
Argstgom AL XFEEFW A HY retention times Wl nES 7
B8 7] peak WA oz FAEATH HPLC #4 718 Table 149}
2,

Table‘ 14. Operating conditions for the analysis of nucleotides and its
related compounds by HPLC

Instrument Waters Associates HPLC System
Column © p-bondapack Ci5(3.9mm LD. x 30cm)
Mobil Phase 1% triethylamine. Phosphoric acid(pH 6.5)
Flow Rate 2.0ml/min

Chart Speed 0.25¢cm/min

Detector UV detector at 254nm
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12) AL

91¢9] panel member& /sl F, %, A # FIHE JsE Fo
hste] SuA Ao ofF Fr(BR)AA ofF vmri(1H)e] MR
sle Hrbsk H, B4 Ay BAF B4, 95 ¥ 2 (Duncan’ s multiple
range test)® FHA oW (p <0.05), RE EA AL EA )7 SAS
(Statistical Analysis System, 1992)& A}-&38}9it).

rJ
olf

v}, Angiotensin-1 A3+&4(Angiotensin-I converting enzyme ; ACE)
A&7z}

1) Nsel A%

24 Jgtel wel 27 g9 A2 10g8e Asel ZRAS T0mle
%3l waring blender® TA3}ste] dojxl & 7,000X gol A 30?‘%7"—}
Ay skl FZAng A F cthanold AE ¥wsb 247 10, 25,
50 2 80%7F SRS shske] SEu WA F vhA] 7,000xgel A 2087
A4 BB T FSAE OTAN G FENA 54 A2E AL

ACE A8 &d 24¢ 93 Auz Akl

Buffer 8<9-& 100 mM sodium borate buffers] 300 mM NaCl&
7bete]l pH 8302 ZFojx ALLESal, ACE 892 rabbit lung
acetone powder(Sigma Co.) 1 gol 100 mM sodium borate buffer (pH
8.3, containing 300 mM NaCl 20 mlE 7}&}e] 5Co|A 24413 mwkdk
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T, 4CAA 30000xgE  30EF AR} de AI:de
Zisdoz Jgeoew, 71A L9 hippuryl-L-histidyl-L-leucine
(Sigma Co.) 25 mg2 100 mM sodium borate buffer(pH 8.3, containing
300 mM NaCl) 2.33 mldll ¢ Ap§34t

ACE A& 3% 24& Cushman® Cheungd WHel F3td
Axsat & 23 FEANEFY 05%)9 A& 50 uld ACE
FEAM 50 19 100 mM sodium borate buffer(pH 83) 100 u#1& 7%t
& 37CA 10827+ preincubation*] Z th. of 7] o] 71 A 2 A
hippuryl-His-Leu &9 50 u#1& 7}sted thA] 37CoA 30&7F w&A2
% IN HCI 250 ¢lE 7b8td whg-& AAAZRS. #E 492 A8 dial
ZHFE AL gFTE IN HCIE 718 & 2E498 7Fstdict
o 7)ol ethyl acetate 3 mlE 7}sle]l 16&xzF wwrek of AF2edA
F A9 25 mE HAHAT o] FFAE &4HF
AZAZ ¥ FHFS 3 mlE Jhste &EAlA 228 nmilM EFREE
1 &3-& Astdt.

—_

ACE inhibitory activity (%) = (1 - A/B) X 100
A ANE ZAT F4E
B: AlE FATY §3=
o, A B EF gjx279 FZEE A +X4.
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4. U9 26 §F 2 JEE 2A}

7b Sd 24
D AZFE FA HF3ez JhEstr] fste owE vle il
doga P AAsAntE otgiEel 71 EFdke] FA7] vy

EER I R s anet W
= < H g 9dAE 5 = 22 3 52
D HBUE Ao} S s s A s F 2
et (o, 47, vhs) u

+dag vle R OAAARde TEIAY A, dxE9 x4,
el A, v e A, el 7158 SN ol ded

2. AFHA AZFY FAE Ay w3 Feo] WIHE AET U™
ojmg = e FAoEsor T AR AZSAM A3}

A3 A2 FHE AMT Ro| FL7HL

7)2sd il %

2) AA ) led A 3GE
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v dE A=A

H Age B di9 3 1A FER gy AH

Hel wgrel Ao ANFEF FAF dasithe AHd uy
THol 7 d¥e Az H AELIe ARE Febo] ARG v 2

AT dAFdE ABE  FIA WA Astel E ATE s

Fuz sglev FF R sy Iue #d JdAdE s

=
iy

S =)
T

oft

e e
o

of 2AE Wdel auFYE A%t FA ABL W) Akl

ZAF B oY wpm Al E Wxele] FAE AU

o L g ey | L 1098 2 209 3304
2. oA 4 401) 5. 54 6. 60T e}
29 1. 223} 2. FFAEY 3. 71 E
4. F 5 5 A 6 .2

1. g v P 2. TR A A 3. TE ] kP
4. T+ 5. . T4 6. Tk 7. Fg A
8. B, 9. 3. Jb¥sE. 10. 7+E9

Bae gash 3o % PUANE A2

L AEE R 7idFessd ()| — & J¥ - (1 JHE
2. 714 822N () — & ¥ - (1 AW
371 = ( )@ — & ¥ — (AR
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S5 Bae] LHAEE oY RAU

Leopxgy 2 W3t gl 3 a4 ® Aotk

Leopzit 2. 43} Qv 3 A Aot

Lgold 2 WEt g 3 94w Aeln

W E W] Foj Wy?
. EA g 3. W3ty 4. 9, 33 Bud
. THuA 7. 5, A8E¥4d 8 7] E

ol tejA o olw x| & 7AA L JFUA?
A kel ol F) 2. BEAME 3. mW& 8t 4 7EF
6. LHEoltt 7. RUTH 8. 7] et
FAES e VEFoR WEeE o b geF
I BAJA SHEte] FAL

@1,00017 7 @1,001 = @1,50004 = @2,00040 4 =
®2500A4 % ®3,00004 = 04,0008 E ®5,0000 A =
©6000-8,000a14 5= 9,000-10,0000 A= @2 o] A

@ Hgwto] xAH 7
@ 71et 4EH T A Ulg AEH)

O 474 @ Rt B 74

O @3t @ ¥zt v

.,,
@
=2
Mo
2
®
oy
s
v
=
Ho
)
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1L ZAE 2 5 A4L0T WAE TuE @ 0oE ojLAs M
8 AAX g9l Faa
D300 A= @K0021A @7-800NA = ®1,000903 &
1. g9 713 1500904 &= @200001 ;qc @2,5000 A = @3,000NA =
@1 o4
2 & 7] DA © gkl @M @7
@ dawe ¥ad A
=N
2 FHAF AT | o g wEs zud 2 Olg =)
3, O HHA @ 4 wed @ RA
4ovlee] AE | O Wt @ ok e @ ed @ obF wjew

ds FE o9 %EE wol HExa?
¢TE et FA 4. ¥RE 5 FolE 6 7] E

14 4719 138 3EF 14X g Aoz @3t AFgE I olf7t
ol 7189

1. wiIA 20 d&Eo] ol 3. Aol dojA 4 WAL vy

5. o] HojA 6. 7kA o] W} 7. 71 E

i 15, BEAFY AEFEA
1 2. &X

X r[r

Yoo

% do

3 2ok g5 BAE €2 JFUA?
=2 3. 53

R

A 2. FHE 3 xR A 4. A2

T 16 Was 7Y 9 7Y FR3A AL e AL FoAr?
1. 2l=
5, 92 % 6, BAWH 7. 7} €
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o 23 5 1%

1. 9] Adst 3 7%

b Fue 95 %

AZAFY F2 487 e AE AMF oluF, aFel Fad
ANg ol zex AAMF, HEF Fo] HAFOE PWol| ALE
Atk olBe FHAGE FEEz AHEw dga g

1) 9459

Aze due FAAE AT FFRAAT BRE T 4
ez ste RAZ o] &% 4 U YUY F8

i), A5, A 5o AAY Av7F AAY W] BeEel AL das

BE A oAE 5 d852 ol&shd, JAIY AV 2 AFH=
obzbu], W, Ak F& w2 Redte dRe APz A
REolt,

Avly AZgoz AEHEA Fo AFAJ] HelHr M QU]
o RAAR ALEEE d87F o= ARJAE FJAGE Aol A9
E7lss) Belth

Aoz Wol AEHE HAE T2 Gy At o &=
olgFu 1 FAY Aol YA AF ofFdrt. ¥ 3~548 Afold

o

g BEX], 7FeRe "AE AFEH, 7AEREH 9Y2etA 9

%N
71?
%,
©

S
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HAE THEEAR FESeEH o= A7d o¥E "Rz AdA
AREer e Al e e

A FAYAE 19999 9ol g Aol w2 A A Gl A
HE E ANAEARES 23 e HAFY ASde MEVF flewA
Aol Wil <ol Wiol e JHEEAE ARE YR St

Al AR A A ' d Afeld) 3438 R AXed,
7hdels WA R Aol Hof wix g g gho] drka g
A 49~ 7o AMEicte i, HENARE W

ozt Aol v oz MHE Aol o #¥ e st}
HE(ESE ATH BAGeA oHr Anrt W sAew
Add e, o7ld A Fale sbels A 2097 A kHE Foln

THE TN AUVt FhEdivha, AdRolAE e o] # o
G o] w8 X o} HT FAAH olF AFol ¢ FUEHAS W
18 E AR ¢ s v oghvE BRHow e Aoy &

F HolA AAL WEo e BHAL #ert s

S8 g 3% gt
dAdAME d8E Fdsted oM 44 98 FEE VAL e

gl FrIAY $9, B2 FAYgA AuE B8 Ax FYsE
FEE AT 4F dAdAe 4, Aol TARRYH FYE UL
3

a3 d9ge FAUAE AA FrgNe o



el ool A ol gl Mo HiZ FHAANA 492t )

FEe 2 AV FEle mE 7ol 182 UHEd I 71F<
Tl ol Aol £& A8 E dvlyt AHEA FHI=thy wEk 7
AA el $dol AT SYEtE FAoRREH HE FRAES
FAsta k. AFdA FEHR JE AR 70% oA, AL
80% oldol FTHAAM S zelgn gtk ol Y& AZE
AFRRE FIqA FdE d82 AR Aozm, A Hr9
FEEge]l =t vdeide AL olyAw deze dsd IAFHQ
BRIt AFALY & #Ho] E Aoz rnr.

2) &w

#A), AR 59 AYdFS 259 #Ae IF7F £8¢ HAGn
A48 Al ol &d WEEH AFRH LEdMAE I FoAdE
Mol flt 53 A= &8 9 & &vlay A8} AHEHA
B A7 B o & o8 AFRY g#e] A5E AME3] Wi 2
T Aa & + U

AR AHEHE L2 ALE 9=, AAEH ZAFD Fol AUrh
age giESE FaAVE FE H WEAL] Qo udd ARE
AN FE7FEs A gk AR, A AS L9 FHFS
20~25% Aot 22E LAINA HAY F e AHulse ld

~—

dAde o X Aol FiEHe Ae B At dF LT &
H7ek it
gy A2 g 28437 duH F AWy dde] "Huoe
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2zt glol 19Y AZAEFE 7ldse Aol drh 2 sy
AANAM e 8%eletz AZe] dEE UHEe =¥HE du Jon oe
ol AL AFoE AN I e FAoth

i dAdAE AF JtEgeE HUdEH AALE AHEsx
Aok ARt HAAL Ago HLdEE AHEEE AS7 Bdn
FaAge A AAgE AHEstn dntn Frk diFEe] GAleA
A Sl ALES AHESEAL lttae kAT ko o] HAHE
ZAolEz Ut ALA FHFe] HA FolE S ustael
A &7t At

(&)

k

3) A5

HEFANE B2t AEHINE FEHT e FA delE
AR B B0E Tl gtk FUPAME NFFAANA 1
Age  BFHL AR, duAAE  g2Asrt gudes

AgFsRER QRoz £EHE AFAE B A$HT g
o B Be B/t YRARS WU AN dRuolojEe

=
AR HEMNLE ARAFEE 2 dT o

ABHY HFE dvHez Ay WAAE ¥E & UES
SAR AFFA A 8% ol AGRLe B
PRES UAF ST & ARE Hrbekn Qe A

A

£
2 4 gtk vk AgAZIE A HAEUE Asr geAd
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2HAEL AdAZE Msste FAd g @A #@vsa gle
FIALL 8% o] AAYY Aol FHE oFL ATk AQAL2

T FE2%e FHol AMIde FHE Mz do 2y
RA 98 e Agd AU WA WA Aol okl
AEFA AANE dE 8% olate] AZde H2Hdg c2Nddi S
FEE ALY F UEE A wol dAdME AR LRA
A& Az Ea AUk

4. dudel AxFA

D ABH

AEAH Aol AzWEe Aol wet, Asd @Bt 3
Rz, ok Ade]l we dAmel FFH, AFzA Aold U
Aoz AZEY. A% Bl AR A9l 1d Ame H4/NE
ANE Ad Ha 0~0AAE] FE SH/LE AW FAA
AzEAAAE Wael AAsE dA7xdTe S B AASE
Bl we FE et dme AxDPE, $4, BE 27
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AZAZe B FAZE e AL opUAT At A, FFAZ,
AAL EF EIEU 400099 TRV E FAew FAAY. oF
TARE HA= AFE AR dvide dAe ¥ 509 dA=
AAHL ey A AL APANE & 3 AFE 57

o=

% fgREEY AZAZYAT AR SHFFRY FEE wu
e, oE QA BERdE Mg Z dzHe] fERzY F - &Y
FEGAA FE}FE FTEE] 15~25% A vl iy FEFAA
Fruagd 26~32%FHn vt BE AFE LY A4 I
BejA S ngsol @k diE FEAAF AH2z wiEe] =V
g @EFSHE HAEALeld AAel AL o HAAA #F
A wrh 2AE 4X7F giga @ SR Aol fle
FARAAZME Y FEQAA FHIA AdAHE S BAE
Aok st 2PL FE FEA2RY 453 52 AFFEsE W7
AAME B WEe AS FAFF dted MEde 27 AA
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Fig 5. A2 # AF 4=

gt d¥o Jas YA

daRe Fod 7|5ATow de Agstn Jn St &
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A Qe v WS, g2t F AAE HoY HEU|E golstx
otz AE7bE ragl
o] A¥ A¥ WAL WitFo] FhHE FH YAFHE HIT A
A3t o dEr

Table 15% d£9 B9 Ead F7F508 el Aot

1980l W) 1998 A$-E dE A AL 15200804
4500802 o 700%7} AT S A 9800ENA 42200802
Z7tete] of 454 FE 9o A

FH FAFez mY 1981d oF HAE At 1993d
o|Fol =AY FF ¥A E3n Ut

oy AAFQ FAE BE ud FUhee 4TS Hola §lof
e e e dS Astda e Aol

o] A3, dE Yo FHE &L Table 15014 Bx 4& AiES
4500t, FYEL m= 19k 2,500t, #Alel 27 6,000, &= 500t, F
2,100tS w &3 =9 120t, 71EHE F3ebe] oF 47 2200t0FE AR

BAE Fow 4v 6700t 2 AdAreE 1tk A% #2xE A& B F

t.,

Lo

of 7]ol A 4vhE FIbSiE 89 6,700t W2 A Al&d B
7000t A= 2y Aejrh olgA rW 9gde ¢ 6%te] AAtE A
FoAd 9B el #HH HFoz Jelves Fe 49 2000t @
ol Foll A Ada] A& gAlopite] YUK EIFE] U] Wi olE
w4k UjQlrt whlE Aotk aela ueA 2wt HE7F Fsoly
g Aol Fgo] i@ Aolx, ® WAV dFoly F:e THE URE

flo
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ol&HE AL FAHAL

Table 15, B3R Axd 37 F0 (&9t
SLE eam | Qen | 2 | 29 | @A | %a5
98 40,000 4,500 0 42,220 86,720 11,270
g7 38,000 5,300 0 52,000 95,300 17,200
96 28,000 3,700 0 46,090 77,790 15,870
95 22,000 7,200 0 53,410 82,610 9,250
94 20,000 8,000 0 37,230 65,230 4870
93 17,000 9,600 0 43,100 69,700 3,080
92 15,000 10,050 150 39,750 64,950 2,940
91 10,000 12,120 2,200 34,900 59,220 2,540
90 14,000 16,100 8,350 30,020 68,470 2,560
89 10,000 19,500 7,400 22,590 59,450 3,610
87 20,000 15,200 4,500 19,030 58,730 4,290
86 18,000 18,200 10,500 29,690 76,390 6,000
85 4,000 14,000 15,000 23,360 56,360 3,000
84 4,000 16,000 8,500 22,560 51,060 2,200
83 4,500 16,300 11,000 19,290 51,090 1,200
82 8,000 14,300 9,500 17,320 49,120 0
31 15,300 9,700 19,400 44,400 0
80 15,200 8,700 9,800 33,700 0

(RFE: 937 AFAY 19999)
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Table 16. B#A &+ & (F4) (T4:t)
1995 1996 1997 1998
7l % Al 22,000 28,000 38,000 40,000
o | A, A 4,000 2,600 4,000 3,900
2loB2ARA 3,200 1,100 1,300 600
A 7 7,200 3,700 5,300 4,500
| = 15,400 14,410 . 18,000 12,000
2% EE 1,100 1,000 800 600
o wea | 2800 21,610 20,950 24,950
o ¥R 53 A 5,000 3,000 5,000 3,000
7 28,900 95,610 26,750 27,670
“ 3 % 3,690 1,630 320 70
- | % o % 870 910 %60 380
g A 4,560 2,540 580 450
2ok Wik A 920 20 0 20
X 1,560 1,430 2,710 820
- RIS 870 290 210 30
= a4 & 710 1,620 2,400 1,600
7 1,580 1,910 2,610 1,700
B = (93 490 170 160
+ 9 A 53,410 46,090 50,810 43510
e A 60,610 49,790 56,110 48,010
= U & A4 82,610 77790 94,110 88,010

(A2 97 AFAL 19999)
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Table 17. 1A 3 B3 Lu]F3 (1<, 1/100g)

¥ = & 9 3 @ 7
80 2,672 910 293.65
81 2,697 887 303.66
82 3,287 1,017 323.33
83 3,264 1,026 318.14
34 3,530 1,157 304.97
85 3,598 1,119 321.49
86 3,510 1,062 330.59
87 3,513 1,216 288.97
83 3,493 1,081 323.21
89 3,596 1,012 355.35
90 3,740 1,019 367.07
91 3,890 999 389.36
92 4,112 979 420.14
93 4,119 994 422.66
A 4,044 1,035 390.82
9% 4,295 1,152 372.64
96 4,280 1,172 365.30
97 4,183 1,160 360.71
98 4,130 1,160 354.08

(2R3 A FAY 19994)
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Table 18. 4% F54 7H8 %

(m/t, 100%H)

- 97 98
NEE | 42% =9 NEF | 9RF G
23 8571 7245 | 13425 | 21652 | 22094 | 25214
A 43 6,078 6696 | 25148 8,185 | 164,164 | 24,208
2ol A 1,112 1,294 | 62,89 1,632 2,056 6,737
273 659 582 1,738 280 62 2,155
(g 23) 47 31 573 172 28 1,831
A AA 445 752 5971 58 456 1,209
3 A 4,097 4331 | 27,451 3,804 3507 | 24,399
ZaA 1,061 1,039 9,889 725 724 8,421
A7) A - 0 18 215 8 932
7| et 1,974 1,795 6,695 6,111 2,790 8,196
Ll 24044 | 23765 | 153804 | 42,834 | 195889 | 103,302
Table 19. A9 JAF S A4+ (S2¢1:M/T)
A9 || 27 i§ j;: a3 Zz A 23 25| 7| A
AR 17 |13,260| 6,012 | 120 [2392|11,453| 1,306 | 4630 | © | 1,813 | 1,831 |428%4
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IAANGE g4d Aoz AR sith ol Z AN AU E
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SEve, dEg HEF Fdobd o8 ug, B FHAGAAR
olHFE A8 E I} EE5F dHo] wrEolAa vt o] EHY HEW
o2 - grrlol SR A EAE wS&9(nouc-mam), B AL
9 e &(patis), Erole]  JFRZ(garos), TR 4kl(pissala),
Fu A e <txu| A2 (anchovy sauce), ¥ S£2F(shottsuru) -
A 2E - QA WA Tol frHsth

Ao du2E HA - 7vE - Aolg - A F AZe A8t He
o}Z & A9 o] &% F glov Axde A@I 2ot AP vl
2A717k0] R Arie Hol trErh JMACME AL Hol 2
SN Be AFE WA Ao o fdrt ol FHW HAAFY
A9 AL "ol 6~TMER HAAIE AT Aol W HEo
zolEd olRol AAFelt o] AAFE = ymAE &d Ru
AF-F B 58 A9H vhste] @9l thg WXl A A Fo.
olg]g WAAFE o] Ao FadALAME oFE ZFRE
2},

A R AMdANE  H47HE ©F37] Ady
ZLA(koji)E H7ME % dov, Ade] sAHY stdste] dad
¥ dzste gF &7 gol £Fdo
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FEe HTe 28 AA gor I B4 =T & 5 jisdh ok el A
Hetls FE S s 48 4HE ads &3t 5ot
AdE) olwg ALY WE/HAE W&o 5 A 3,000t 1,532%7
70004 #HE gAY edl o F 2494t 1,328%F 5000€ et dEO R
FEo|Ath EF dBoME AAGAC HFTH AVIE 3 UHx
S Add] dE o2 5L 202, 7,897 90004 & V&S
AL FEvERtE AZE E71A @ I M E 57
e g AT B AALA - FgA & ®ol Heda do
Szt Hang d fiu oft &
gro]  drpa vk AR AZAFY ReE o= AHREUA,
St A AelrE FAHEAE Gder] JEAR Add d&
ol X BaAd-gez ALSE W
dE = fiekel AR wd opFdd 2P Qo
dRWel AN 2P by q3le] HAAFIE He I =7

dAsol x A% gy everd THAAY gz g4
zulgog gy ALEHD. 2R YL 399 $4AFE AXNE 5
2 Azl Bastel on g W g ARe dAAd FHFR HAH ]
stefar st
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Table 20. ¥4 - 454 FAEY A= £FF (91ke, 1,000€2])
&

0w A o] o8-8 (3 2
| ozz | 29 | 2% | B89 | 3% | =9
92 254 10,288 2,873 36,793 1,524 22,949
93 240 8,310 1,974 24,472 2,249 36,986
94 261 9,380 6,908 71,909 3,347 49,508
95 227 8,984 8,775 67,889 4,563 62,942
96 209 8,426 6,722 53,697 5,961 70,847
97 209 7,764 2,089 13,593 4,674 49,757
93 202 7,899 3,000 15,327 4,539 39,242
Table 21. 9% - AT ALY FE5F (41:1,000€ 4, t, %)
X )\H%q ™ Al ] 7HH]01EH%%
:ILTL' E.E]"H'?‘ o%]_' o7ﬂ 3%01 (‘%“‘%};ﬂ) H}'Z]é}'
1997 Tl 9366 | 13,879 0 408 102 3,113
=9 7,951 | 77,373 4 447 1,368 2,059
1998 Z ) 11,049 | 13,873 1 238 127 1,248
=9 5,604 | 60,902 8 217 771 1,887
- Fa | 12758 99.96 | 292.86 58.31 124.49 40.08
=Y 70.47 78.71 | 218.09 48.62 56.35 37.31
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Table 22. €974 - 5% FU4E FUF (&91:1,000€, t, %)

A -5t Al o]
FE el B | AA | egel | BUT | wbae
TF 50 2,089 209 36 4,674 6
1997
R 8 | 13,583 7,764 113 | 49,757 35
T 41 3,000 202 79 4,539 36
1998
< 68 | 15327 7,399 207 | 39,242 72
T | 8248 | 14360 96.88 | 216.35 97.12 | 598.68
o]
=5 80.27 | 11284 | 101.75 | 183.98 7887 | 207.47

v FUAA 53

gatiio]l AnE AZAEPAE 37 Ao, RHEX R
AnE QAT 49970 QAT BF 5367 Aotk An¥A Be
FAQAE AX e Aoz 2AHY G o A7 Fgs
Falsle ol@A T gk 5004 HAZ @ Az dAdAE FHsn
Ak,

AZe Axste QAL ORE AT FE2 951 o
oAZl A AA Aaretel Bujete A$E Ju oE AYNF i
Faaaa 7HE A Al A= A

LFFAL FoHA ABALY AEJAD T F Uk 1969€
AYE 2F5Ae 23 YA ALAYAS 1984 o] FEAFTFE

=¥
H

kg
K
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Table 27. Proximate composition of raw and low salt-fermented alaska
pollack roe

Contents
Components
raw salt-fermented

Moisture (%) 67.4 53.7
Crude protein (%) 26.3 294
Crude lipid (%) 2.8 -
Ash (%) 1.9 -
Amino nitrogen (%) 0.2 0.6
Volatile basic nitrogen (mg%) 18.3 20.2
pH 6.50 6.32
NaCl (%) 0.8 4.1
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Fig, 13. Changes in pH value of low salt-fermented alaska pollack
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Table 28. Changes in the contents of amino acids and the ratios of its
components of raw and low salt-fermented alaska pollack
roe during fermentation with different ripening types

. Fermentation period (days)
Amino Raw 30 60
acid non-vacuum vacuum non-vacuum vacuum

% to % to % to % to % to
(AA) mg% total mg% total mg% total mg% total mg% to
AA AA AA AA. AA

Asp 168240 86 175747 78 192770 80 185340 78 189801 77
Ser 74763 38 5M71 26 68136 28 56095 24 63368 26
Glu 289327 147 660912 293 620094 269 65843 216 671191 272
Gy 69491 35 74913 33 8451 35 8399 35 8857 35
His 46816 24 43734 19 47831 20 47849 20 46439 19
Thr 79602 40 71464 32 80074 33 76097 32 7916 32
Arg 109228 56 106095 47 112608 47 108304 46 11278 46
Ala 47122 75 136195 60 154888 64 153721 65 156992 64
Pro 108000 55 114941 51 126441 52 120687 51 125014 5l
Cys 20652 14 2467 09 2308 10 2578 11 22491 09
Tyr 96856 49 7688 34  88l64 37 77 33 3B 35
Val 13530 69 133197 59 151582 63 142008 60 151215 61
Met 44862 23 28244 13 31410 13 24911 11 271164 11
Lys 163814 83 159039 70 171023 71 168662 71 174360 71
Isolew 129271 66 136634 60 147173 61 136299 58 148789 60
Lew 201551 103 18700 33 218968 91 203130 86 214448 87
| Phe 7437 38 73187 33  8bSH4 35 99408 42 111345 45

Total 1966262 1001 2258021 1000 2410757 999 2363311 999 2467429 100
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Table 29. Changes in fatty acid composition of raw and low
salt-fermented alaska pollack roe during fermentation with
different ripening types

(Unit:area%)

Fermentation period (days)

~Fatty acid Raw 30 60

non-vacuuin vacuuim non-vacuuin vacuum

Cao 3.80 445 2.61 2.90 3.62
Ciso 16.34 19.31 21.79 21.66 21.73
Cus 750 5.03 478 4.99 5.26
Ciso 1.21 1.19 1.70 161 152
Cis1 16.20 12.25 14.78 14.88 1407
Cis2 0.70 0.90 112 0.91 0.96
Ciss 0.29 0.31 0.28 0.24 0.21
Cao 2.80 5.04 1.13 1.50 2.07
Caa 1.03 0.76 0.79 0.84 0.77
Caos 19.89 20.03 21.33 20.62 1867
Coz 1.76 1.44 0.85 0.91 1.08
Cazs 1.60 151 1.27 1.26 1.43
Cas 19.53 22.02 22.03 22.14 21.75
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 30. Contents of mineral in raw and low salt-fermented(60 days)
alaska pollack roe with different ripening types

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

Non-vacuum Vacuum

Na 359.81 2378.58 2434.47

K | 319.28 472.44 487.79
Ca 8.61 7.68 : 7.53
Fe 1.85 1.11 1.72
Mg 11.33 8.39 8.46

11) ®lgtvle] W3}

Y AR w4 Fdpd AEW FgF] WEE dolry] 93 o=
A S0l AP €4 60dA W& ARy 45 PEe gy A
2 Co &F& vlas vk (Table 31).

2 A vEd Ce dE 339 9@ AP o= RAME AEHA
ok, HE A9 A9 A8 Fod we) AF $4 W AL
, FRE 4 AZE aA gasd 4 e ug
A Aolg BHAwd, ot AT /I HEE AdgozH
lEtdl AVE 4tstEel AdasHE A& W] dEez A4HIG
aER AZY AF 4L A3l vy o uwEelvle REJR

94 4 e AR

F7he W

ol
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Table 31. Contents of vitamin in raw and low salt-fermented(60 days)
alaska 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 - - -

12) AR EA ] W3}

HE AR 4 FduE w4 7dd wE YABEEAL] We
Table 323 2t}

4% W@ Fo+= hypoxanthine(Hx)e] 119mg%= 713 Wi,
t}&o2 IMP, inosine(HxR), AMP % ADP¢ <ole ATP7}
0.33mg% =& 714 A rh

Ao g wgt ATP, ADP ¥ AMPE 4 FHlo] A3 glel

%4 274 BF Bascl Qolfm, oMFe Au Y Faw
dgg st IMPY A9 4= Bed Ha Zasls Aoy $4ol

AYPA5 FJA4z F7tstd FAF 9 AF sAMNM BF 54
30¢ HAHZE Ueld F O Fade 4 509 oFdE HEH
grew, 54 713t g

g A dERt. 540 A wE MY B FAEE Hd

inosine’= IMP¢} vER7EAIR A4 FHC A& flol =4 3047HA
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Table 32. Changes in nucleotides and their related compounds of low
salt-fermented - alaska pollack roe during fermentation with
different ripening types

(Unit:mg%)

Nucleotides Fermentation period (days) .

adtr 10 2 % 1
compound V;‘gl?l;m vacuum vgg&‘l}m vacuum Vgggl;m vacuum Vgt(l)l?l;m vacuum
ATP 0.33 - 0.49 - 0.24 - - - -
ADP 0.43 6.09 597 199 - 1093 15.14 - 531
AMP 0.91 - - 0.53 3.18 - 406 - -
MP 9.40 0.70 2.78 082 323 1204 13.07 8.05 954
HXRI) 6.08 11.38 18.69 1885 24.73 3K.77 56.67 3161 4022

Hy’ 11.89 9.64 765 1931 1713 3204 2353 2059 282

Nucleoti Fermentation period (days)

and their 50 60 70 80 90
related

non- non- non- non- non-
compound vacuum yacuum vacuum vacuum vacuum vacuum vacuum vacuum vacuum vacuum

ATP S T
ADP S
AMP S
MP 48 561 - - - - - - -
HR' 2909 3099 2887 25 3068 2682 2% 182 1516 1703
HY 43 2847 %40 7% 3106 1538 2116 1868 1517 1758

1) Inosine 2) Hypoxanthine
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Fig 19. Flavor scores by sensory evaluation of low salt-fermented

alaska pollack roe during fermentation with different ripening types
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Fig 21. Color scores by sensory evaluation of low salt-fermented

" alaska pollack roe during fermentation with different ripening types
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Fig 22. Total acceptability scores by sensory evaluation of low salt-fermented
alaska pollack roe during ferrnentation with different ripening types
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ACE Ad B49 +% 27L& HEI/] f3td F13F YHE 54
0UH e W RAEE AL el cthanol HF FE7k 47 10, 25, 50
9 80%7F 9%E A F ACE As) &35 FEY 43 (Table 33),
ethanol %57} 5091 A2+ ACE A3 &#7F 180%% ©& ethanol
T Aol vl 3 Ao YElh.
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Aoz st

&, Al Y W dlo] =g dE AFA ZAdstn
Aedl, @ FFol S AR A9 FE ATE fAsta Hsjor &
AESRE FIa gt 22 B AN ndd 3 A F s
angiotensin converting enzyme(ACE)$] A3) 28& HEI Fd3, B3
Ao 54 7|ztel AAEFE ACE A3 &3 =3 Friste W@
d5d w& HF AL A3 FIde 29 A& el Qo
Aeos QA& mESG WHA dig o= HE A4 BE&EE T o=
At A

Table 33. ACE inhibitory activity of low salt-fermented alaska pollack

roe* with different ethanol concentration (%)
Ethanol concentration ACE inhibitory activity
10 14.1
25 16.6
50 18.0
80 17.8

* Fermented for 20 days at non-vacuum
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Fig 23. Changes in ACE inhibitory activity of raw and low salt-
fermented alaska pollack roe during fermentation with
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Table 34. Proximate composition of raw oyster

Components Contents
Raw Aw 0.94

Moisture (%) 76.6 61.3
Crude protein (%) 11.1 22.1
Crude lipid (%) 2.0 3.4
Ash (%) 1.8 39
Amino nitrogen (%) 04 0,6
Volatile basic nitrogen (mg%) 8.6 42.6
pH 6.00 6.03
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Fig 27. Changes in amino-nitrogen of salt-fermented oyster( I and )

different ripening types
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(Iand 1) and oyster in soy sauce(Ill and IV) during fermentation
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Table 35. Changes in the contents of amino acids and the ratios of its
components of raw and salt-fermented oyster(treatment 1)
during fermentation with different ripening types

Fermentation period (days)

Amino Raw 15 0

acid non-vacuum vacuum non-vacuum vacuur

% 1o % to % 1o % to % to
(AA) mg% total mg% total mg% total mg% total mg% total
AA AA AA. AA AA

Asp 73762 102 61590 107 67909 102 60084 105 63413 106
Ser 22173 31 16226 28 18206 27 16998 29 - 16119 27
Glu 107410 148 95605 166 105630 158  %1& 166 97272 162
Gly 93155 73 45008 78 48057 72 44608 77 4HLH U5
His 1778 25 14406 25 14676 22 13325 23 14160 24
Thr 26723 37 227113 39 22943 34 2892 39 22301 37
Arg 46784 64 36558 63 41692 62 363FH 65 3057 63
Ala 62988 87 46894 81 5358 80 4B 82 47030 79
Pro 42620 59 36048 62 39844 60 37131 64 41366 69
Cys 6221 09 6286 11 6174 09 %43 10 52 12
Tyr 23153 32 16102 28 19307 29 1717 30 17035 28
Val 31678 52 30647 53 33215 50 311l 54 31502 53
Met 16622 23 11039 19 11539 17 134 20 10851 18
Lys 60744 84 42249 73 51192 77 41266 71 418FH 10
Isolew 38289 53 28736 50 3HBMW 56 WY 49 28634 48
Lew 57017 79 41679 72 54131 81 41869 72 43212 72
Phe 32236 44 2578 44 42114 63 2604 45 33847 57

Total 720458 1002 577364 999 667784 999 579556 1001 598820 100.0
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Table 36. Changes in the contents of amino acids and the ratios of its
components of raw and salt-fermented oyster(treatment II)
during fermentation with different ripening types

Fermentation period (days)

Amino Raw 15 30

acid non-vacuum vacuum non-vacuum vacuum

% to % to % to % to
mg% total mg% total mg% total mg%  total
AA. AA. AA. AA

By

%
(AA) mg% };())ta

Asp 73762 102 62973 102 57572 105  M618 99 60566 99
Ser 22173 31 18628 25 12267 22 14115 26 16274 26
Gu 107410 148 114696 185 99944 183 102099 186 108096 176
Gly 53155 73 38919 63 33632 61 33336 61 49340 80
His 17783 25 1578 26 14277 26 13327 24 13023 24
Thr 26723 37 22942 37 21893 40 21007 38 23634 38
Arg 46784 64 21954 45 23583 43 18964 34 25317 41
Al 62088 87 5440 88 44833 82 4192 89 5458 89
Pro 42620 59 3283 53 310 69 39440 72 42657 69
Cys 6221 09 839% 14 6574 12 6730 12 6252 1.0
Tyr 23153 32 17396 28 15593 28 16239 30 17670 29
Val 37678 52 36501 59 32764 60 32077 58 33910 55
Met 16622 23 9462 15 8993 16 9176 18 9610 16
Lys 60744 84 45773 74 41412 76 39962 73  43B&E 711
Isolew 38289 53 27802 45 29034 53 31253 57 30462 50
Lew 57117 79 50655 82 43157 79 4B 79 43252 70
Phe 32236 44 367.36 59 24301 44 241001 44 33965 55

Total 725458 1002 618791 1000 547638 999 549829 1000 61419 998
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Table 37. Changes in the contents of amino acids and the ratios of its
components of raw and oyster in soy sauce(treatment II)

during fermentation with different ripening types

Fermentation period (days)

Amino Raw 5 0
acid non-vacuum vacuum non-vacuum vacuum
% to % to % to % to % to
(AA) mg% total mg% total mg% total mg% total mgd% total
AA AA AA AA. AA

Asp 111051 95 100404 109 11428 111 106414 109 115107 109
Ser 38301 33 25533 28 27603 27 2968 28 23610 22
Glu 167449 144 166456 181 173641 169 173451 177 182019 172
Gy 8761 74 564718 61 64222 62 6194 63 6837 66
His 27039 23 227147 25 25360 25 24083 25 26232 25
Thr 43457 37 32477 35 3468 34 3HlL18 36 38251 36
Arg 70355 60 64346 70 69662 68 67224 63 THDH 11
Ala 103621 89 68592 75 73H5 71 TS 13 4B T2
Pro 68146 59 57100 62 61021 59 %817 60 65140 6.2
Cys 14067 12 6138 07 6046 06 66.74 07 4902 05
Tyr 32313 28 21888 24 25258 25 23791 24 23066 22
Val 61849 53 52430 57 60070 58 55023 57 63481 60
Met 26519 23 12350 13 15623 15 1598 16 15207 14
Lys 91850 79 69350 75 83640 81 702 77 8028 19
Isoleu 62655 54 50912 55 59736 58  M4521 56 60255 57
Lew 90053 77 71535 78 8231 83 1682 79 8497 8l
Phe 69220 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 38. Changes in the contents of amino acids and the ratios of its
components of raw and oyster in soy sauce(treatment V)
during fermentation with different ripening types

Fermentation period (days)

Ao Ray 15 3
acid non-vacuum . vacuum non-vacuum yacuum
% to % to % to % to % to
(AA) 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 21285 29 24827 28 2753 29  »/12e 3l
Glu 167449 144 123814 171 161761 170 126897 168 13838 170
Gly . 8761 74 4200 68 6280 71 48®D 65 813 67
His 27039 23 1950 27 21848 24 19461 26 20663 25
Thr 43457 37 24635 34 31978 36 2281 36 289.77 36
Arg 70355 60 46578 64 | 62567 70 50816 67  B%1T 6.8‘
Ala 103621 89  5Bd82 77 71962 81 62851 83 58873 72
Pro 68146 59 45188 62 51867 58 48115 64 50206 62
Cys 14067 12 4820 07 5994 07 2378 07 6104 0.7
Tyr 32313 28 18998 26 23288 26 19972 26 21999 27
Val 61849 53 39922 55 49964 56 42102 56 44731 55
Met 26519 23 1319 19 14748 17 10686 14 13123 17
Lys 91850 79 51837 79 67831 76 058981 78 65288 80
Isolen 62555 54 3858 53 48104 54  408% 54 43780 54
Lew 90053 77 55193 76 70748 79 57640 76  636% 78
Phe 69220 59 33091 46 30804 45 32963 44 36332 45

Total 1163607 999 725522 1000 892228 1001 756305 1000 814407 100.0
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Table 39. Changes in fatty acid composition of raw and salt-fermented
oyster(treatment 1) during fermentation with different
ripening types

(Unit:area%)

Fermentation period (days)
Fatty acid Raw 15 30
- non-vacuum = vacuum = non-vacuum  vacuum

Ciao 3.82 3.41 3.37 3.22 3.13
Ciso 15.02 15.24 1596 1561 15.90
Cign. 5.09 4.86 4.63 4.67 4.58
Ciso 2.19 2.76 291 2.82 2.96
Cisa 9.65 9.92 9.76 9.84 9.62
Cigz 1.18 6.66 6.44 6.23 6.12
Ciss 1.02 1.61 1.60 1.60 1.70
Cao 0.54 0.60 0.58 1.36 131
Cona 0.67 1.79 1.82 1.98 1.88
Cons 21.83 20.52 20.79 20.19 19.83
Caza 0 0 0 0.10 0
Cas 0.84 0.76 0.86 0.92 0.87
Caze 10.56 9.34 351 9.01 9.13
Unknown 26.99 22.53 22.76 22.45 22.97
Total 100.00 100.00 100.00 100.00 100.00
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Table 40. Changes in fatty acid composition of raw and salt-fermented
‘ oyster(treatment II) during fermentation with different

ripening types
(Unit:area%)

Fermentation period (days)
Fatty acid Raw 15 30

non-vacuum vacuum non-vacuum vacuum

Cia0 3.82 3.74 3.41 3.67 3.26
Cieo 15.02 15.39 156.23 16.13 14.94
Cis1 2.09 4.40 4.08 4.48 3.98
Ciso 2.79 3.12 3.23 3.41 3.37
Cisa 9.65 11.69 12.73 11.89 12.50
Cis2 118 7.98 10.90 8.15 12.83
Ciss 1.02 1.96 2.06 1.70 2.37
Caoo 0.54 1.21 131 1.37 1.19
Coo4 0.67 1.34 1.96 2.15 175
Coos 21.83 19.52 18.49 19.14 16.95
Coz1 0 0.09 0.42 0.32 0.13
Cozs 0.84 0.92 0.88 0.98 0.85
Caze 10.56 8.11 7.46 773 7.32
Unknown 26.99 20.03 17.84 18.88 1856
Total 100.00 100.00 100.00 100.00 100.00
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Table 41. Changes in fatty acid composition of raw and oyster in soy
sauce(treatment II) during fermentation with different
ripening types

(Unit:area%)

Fermentation period (days)
Fatty acid Raw 15 30

non—vacuum vacuum nomn-vacuum vacuurn

Crao 4.40 4.25 4.48 4.23 4.27
Cieo 16.09 146 15.35 15.68 15.14
Cis1 5.50 4.64 4.65 4.39 4.54
Ciso 3.12 2.82 292 2.719 2.84
Cisn 11.33 9.94 9.75 9.63 9.71
Cisz 1.44 1.06 1.28 1.28 1.17
Cias 1.27 1.04 1.06 1.19 1.07
Caoo 1.32 1.26 1.32 1.30 1.30
Cao4 1.95 177 1.65 1.77 1.82
Coos 19.19 21.80 21.66 21.66 22.10
Co21 0.15 0.17 0.15 0.17 0.15
Cozs 1.03 0.89 0.82 0.85 0.88
Cozse 8.99 10.57 10.56 10.56 10.28
Unknown 24.22 25.19 24.35 24.50 24.73
Total 100.00 100.00 100.00 100.00 100.00
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Table 42. Changes in fatty acid composition of raw and oyster in soy
sauce(treatment V) during fermentation with different
ripening types

(Unit:area%)

Fermentation period (days)

Fatty acid Raw 15 30

non-—vacuum vacuuim non-—vacuum vacuum

Ciao 4.40 4.30 422 421 422
Cis0 16.09 15.40 14.99 1517 14.71
Ciea 5.50 4.68 492 475 473
Ciso 3.12 2.93 3.01 2.85 297
Cis1 11.33 10.35 10.03 10.01 9.54
Cisz 1.44 1.25 111 1.22 1.05
Ciss 1.27 113 1.14 1.23 1.09
Cao0 1.32 1.39 1.44 1.33 1.45
Ca04 1.95 1.89 1.93 1.93 193
Caos 1919 20.82 21.42 21.28 21.50
Caza 0.15 0.14 0.13 0.14 0.12
Cazs 1.03 0.88 0.86 0.92 0.88
Cazs 8.99 10.37 10.01 10.34 10.19
Uriknown 24.22 24.47 24.79 24.62 25.62
Total 100.00 100.00 100.00 100.00 100.00
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#A, BF A9 AS HFHez T FA FAYs Aol
AAL 72%, 718%AEAAAN 8 F ALY HaAdo], wig HLF
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b ZEAge] A9 2-370de 137F 2% A= 19 Aew 2947
A AR st 19%, A 397 Hell FHAEE of 18%UElw T
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1 94 39.6 35.4 31 8.1 39 23.86
2 Falav) 16 0 0 0.7 45 1.78
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7 100 100 100 100 100 100
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3. 1,500 = 13.0 157 | 120 65 | 179 | 12.82
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ZTAHJA AZE A At W J5Ert S8 9489

AL FHl Jhed WYHA L& dBE 9 JE9 A7
ZHENHE AEHQ HEYE(dry salting)dlA ohekst zu|vb shEsk

WRHEEYE (brine salting)® 822 7/jM& olw Hrisles RAZE no)
ZAstet Mol kA skE hgst sty

obl ZHL HEAY AFAHA 3t A" HIEHEe A4S
Ml er AFAd e s dFgd Ad mie AHE
AP 2rE HAGL HHY YHE
Adste] APt 58 FEIFHE ATHHR Fozy 459
F4E& Y dAgete T A akv|Eg MEsdo
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