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SUMMARY
I . Title of Research

Development of cheese and fermentation drink for new generation

II. Purpose and importance of research development

The purpose and research item of this research contains the possibilities of
solubilization which the wvaried fish product can be solubilize by application of ultra
sound and diver poly phosphate to accelerate the protein tissue dispersion to increase
the solubilize of diver fish product for the purpose of raw materials treatment
technique in varied fish source such as diver nutritional, sensorial, and rheological
characteristics.

These solubilization of fish product can be possible additionally the elimination of
off-flavour with solubilization technique by use of mold fermentation in denature fish
protein establishment of solubilization technique

This research technique can be applicate the solubilization to all of fish raw

meterials due to establishment of solubilization technique, so liquidization of all marine

source

M. Contents and scope of research development

> Screening of raw materials to fabricate fish processing food for new generation

> Fixing of treatment condition for cheese processing

(sliceable process cheese and pizza cheese)

Development of the fermented oyster drink for new generation

Development of the snack for new generation

Development of processing technique and fabrication of prototype

Screening of functional for health on the solubilized oyster liquid by use of animal model
Processing technique through ultrasound for the solubilization — Deduction of flow system

Quality assay

v VvV VvV VvV Vv VvV V

Industrialization

IV. The research results of research development

» Fixing of the technique for solubilization
Because The establishment solubilization technique al of normal product include



seaweed and brown seaweed can be liquefy which can be use as a raw material in
the manufacture of diver food product so it can be bring stabilization of economical
state due to elevation of for fish product and can be bring also contribute to
enlargement of consumption for fish product due to increase nutritional value with
palatability incorporated to fish product.

The technique of solubilization which liquefaction of all marine product has a strong
point because it can elevate highly the quality of fish product as a high quality
product also eliminate simultaneously technique and consumer's obstacle happened
during consumption and logistical

These technique has also inconvenience such as impossible of pasteurization and
sterilization and long shelf life because of coagulation and precipitation of protein
during heating.

But these technique can be cool and freezing and solubilized solution of cooked meat
can be more longly conserve than non cooked meat ones.

In anyway these technique can be utilize and applicate as a new genre of manufacture
which ha a big potential in the fields of economical, scientifical and food cultural

effect.

» Fabrication of natural cheese and precheese incorporated with fish and seaweed

It is possible that 2% of fish solubilized solution into cheese milk coagulate for nature
coagulation. But we should wait the time of situational change of dairy market because
the cost price is very high temporally thereafter it is technique will be possible

application in the industry.

» Fabrication of precheese, slice and pizza cheese after adding of the solubilized fish
solution by use of rennet casein

Epochal increase of fish product will be expect through fabricating of precheese, slice,
pizza cheese by use of fish meat so that consumers favorising fish product are satisfy

the palatability.

» Fabrication of the fermented oyster drink

It is well known that oyster is a milk in the marine as wellas nickname which has nutritious
and nourishment.

And oyster has high contents of glycogen and taurine, oligosaccaride so it is efficient to
antifatigue highly resistance to physical load to fit well to young generation. Our project can

be provoke the increase of oyster consumtion because of elevated functionality in oyster drink.

» Development of snack through the oyster ferment as a base

It will seen the enlarged oyster consumption from the use of oyster fermentation.



V. Suggestion of practical use

- Fermentation and cheese as well as diver use - food materials

Advertisement in domestic and abroad
(diver scientific journal, technical journal, Internet)
- Transfer to fisherman for the fixed mechanical condition
- Patent application of domestic and abroad
(Japan, China, Thailand, USA, England, France, Germany)
- Allowance of patent use authority to National Federation Fishery Cooperatives
- Research, maintenance and continuation of defensive patent application against
invasion and imitation of foreign patent application
- Continuous research of processing(automatic and continuous production
processing)
- Opening of domestic production by order on the internet
- Export attempt in abroad
- Searching to be increase of consumption even through informing the cooking
method
in kitchen for sliceable process cheese and pizza cheese

- Induction of ultrasound processing in solubilization stage
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7. 3AAAY
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Z ZES WAstal s F ¢
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8 &4 AH B AAFAx

- pizza & pizza cheese
- hamburger & sliceable process cheese
- = BaSE Ax
= A1YA
LAIEA S MA =& 7i3o] AL 20g skt
2.4tA: fAH7|E W #Asta A(Penta)S 3% HA H7bete] Al w7 E dA g
3.3k 74 AEs =& 20% = &Ho] HA FHTE 7hetal FEAIAT
4,250 259471 90% A oF Sl 2z (FAORE 20 MY = 49
.45 75 = 7Hest S Ad Edkadd of 50m¥ i 2~3E 5% FEUISHE St =

o]
E%O WA S A A g
A FSSHE AR = 7183 S S A E st IR WAE A A
MﬂZﬂr?ﬁ
1. AA vjA & 7p&stde] A 295 ¥ F 583 v EnE Z HojEr) 18l of g
Mol Al el B3] dolFErh L thy WA O R olElE Yt
2. & HFel =R ES WA WAS W2 APHS 23 7ste] 95T E FAsEA 108
Eo]- /\L_‘,—le:sl_;]_
3. Ate & & 7hgstde] 42ColstR Wbd § F§AA(CH-1)S ¥ 3 Incubatorol] €il 42T
ol A 12413 wEa A 7T
4. Fg7F 2§ ofXo] ofzste] T = HEHES AT
5. & Hade #& 10%5A Yod & S72E7 e H

AzE AR 349 FdALS st Fgo] BZE wjol= factorial design 522 HZA %
o
=

n9L'

7}, ¥ A JJ - running machine(treadmill), Swimming test2 =3+ &52
(1) Swimming test : A1A% E=2 7}5 AYZ tankol A rats 2ol X Zdj7pA19] A3

(

S =54. = ¥ Z(exhaustion)+ coordinate movement®] =23 10%<to] FHo| Yo +=
g A= Aoz AAZ o] 10x T2 I =29 o] glom ratd] Hul +dsHe
AxEA aeE. =20 255C% 9.5C2 AA(Yubo &, 1998). 2dadasd ¥l

ratE control®} H]1L3}4] running machine(treadmil)oll Al A E A &S 3o}
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ZHEES Y ARoE 7H8A AEol frElHERE gUs A #AEde] Fdste bgYd &
BE Yehd JhsAdol St gHEEVE dAste Edo] AevtE AME7] $lske]  Passive
cutaneous anaphylaxis, Active(PCA)E A A8t Guinea pig R vascalar permeations &<Qlafi #

A A 0 & active anaphylaxis shock scoreE murine modelol A 7 A &tH(Lee Bou Oung et al, 1997.)

t}. & cholesterol(Rein et al, 1998) 2} &7 3}

rat model®ll A Echolesterol & EHAsLE fFsl7] fjate] okFel o fso] ot AAN A
stal fargelo] oy 7] wjio] frfifol]l 93 atherogenic diet(Testdietit)g ©]-&(Hcholesterol AM&)3HH
richolesterol?} 9748 7F =W flolA FAAZE A - S8 2E 22
= w87l 001%= 3A4ste] FA T F 2 46 8F F @ F
cholesterol %73} d¥te] A t4 HAF thxdt walste] A4 (Lum¥} Malik. 199)of2] &9&
dHste] A, Fug, dexo) ubd dAste] bl dEste] tixd 3t Blaste] WA g

L
_O|L
X
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5. 7F2]& snack

[A& 4 cheese$} H] 1]
strechbility(%, 7FEAIZL), #tt, AWAE AxEv) 4, 7154,

A3be, AALFEE 438, Lysinoalanine(LAL), available
lysine, B=7F AMAA

[ A cheese®} B]]

Z 27 mouthfeeling, cuttability, strechbility), 23}& LAL,

available lysine, A&7}, BA, Axtan 7, 2894k 7154, &)

S (rate of peptization)

HEAL dlacetyl A ek S ‘”i%” 2+ available lysine,
AE7F 719 test(F=5H| 2 test),
test, treadmil 1) Maillard WFg, A#ay 2 A ZgobdAd

32 test(swimming

Maillard ¥, 7] &4, mouthfeeling, #7<t4A
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A2 gAY
1. o5 o] 7hgst 27 49
- pHol whe 71F dzAste Sa% 4

Table 1. Solubility under diver salts condition at pH 10.

L3 =
S
o] 7143} H2SO0q4 %1 |DAEYZ| HeSO: | %2 | %
0.1527 26.121 8.662
1. NaHzPO4 200g 17.3 2.0832¢g 6.8 | 39.3
0.1569 25.872 7.818
0.1515 27.690 8.172
2. NazHPO4 200g 14 .4 2.0246¢g 6.3 | 43.7
0.1520 27.584 7.988
0.1501 24.810 7.172
3. Pyro 200g 13.2 2.0754¢g 5.8 1 43.9
0.1510 25.112 7.104
0.1543 28.322 7.362
4. Tetra 200g 15.1 2.0562¢g 5.9 | 39.0
0.1548 27.744 7.568
0.1548 25.238 7.006
5. Penta 200g 16.4 2.0421g 6.1 | 37.2
0.1539 24.212 7.086
0.1511 22.284 7.648
6. Hexa 200g 15.5 2.0638¢g 6.2 | 40.0
0.1540 22.988 7.520
7 . 0.1501 25.284 7.694
) 200g 12.1 2.0169g. 6.2 Wli51.2
Tri-Na-meta 0.1596 26.188 7.140
0.1589 27.520 8.440
8. NaCl 200g 15.6 2.0230g 7.6 | 48.7
0.1590 27.600 8.326
0.1539 27.744 7.276
9 NaOH 200g 16.5 2.0584¢g 6.3 | 38.2
0.1518 27.546 7.586

%1 : NT% AAS5AA, %2 © AT F 4eH NT%, % : SN =(%2/%1)

2l9] table 1°l4 B% 200g2 o]§<9 FAlolar 7Hg3k= theF 0.15g9] wd 233k Zo]ar HeSOs
S gARE AT u F4e] sEFoln JAREE A 2gd E100gS WolA mHHAIZ g
ARG ST TN 2% FE BHAAA G Ae] ZFE F43 Aotk HySO & wHAZ 2%
FE Eaeu aRIFolr

19e] 9& o] Mg wja wute] v 2, 3, 49 & 23 H2AS Wi 5 A5 WAZE U
o AL o]l 7 oFzt A =e WAlZE o M-S wskx] kil 69 k= AZ4E WshA] il
A= & WA 7F o), of 7)ol A B TriNametaphosphateol Al 51.2%2 7} & 3 =S HAH
oW NaClo| A% 48.7%%= =4 YEbt).
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Table 2. Solubility under diver salts condition at pH 7.

—9-’3HE

o S

© °]% | 7F83Hg) | HeSOumn | %1 [FAEEF(2)| HeSOsmy | %2 | %
0.1520 | 30.328 8.054

1. NaH2POu4 200g 14.5 2.0528 7.0 50
0.1542 | 30.872 7.945
0.1520 26.110 7.586

2. Na:HPO« 200g 15.8 2.0227 6.8 43
0.1580 25.778 7.414
0.1527 24.024 6.988

3. Pyro 200g 14.3 2.0209 6.0 42
0.1578 23.502 6.898
0.1550 27.226 7.226

4. Tetra 200g 15.7 2.0320 6.3 | 40.1
0.1542 26.562 6.694
0.1542 29.802 7.076

5. Penta 200g 13.8 2.0758 5.9 43
0.1528 28.472 7.368
0.1534 27.470 7.226

6. Hexa 200g 12.8 2.0013 6.4 50
0.1578 28.282 7.458

7 . 0.1502 22.714 7.208

) 200g 14.3 2.0282 6.3 | 44.1

Tri—-Na-meta 0.1538 22.284 7.478
0.1540 27.552 9.460

8. NaCl 200g 15.0 2.0359 7.1 {473
0.1558 28.774 8.454
0.1556 30.754 7.276

9 NaOH 200g 15.7 2.0808 6.3 | 40.1
0.1528 28.056 7.586

%1 : NT% oAS5AA, %2 @ AEHF 5N NT%, % : &3 =(%2/%1)
Table 2+= pH7} 74 wje] ZF el 7183t & Gal=z 543 ZAio|th of7|o|x HH
NaHPOQ,, Hexapolyphosphate®} NaClo|A &3 =7} £ Ao =2 Yelvta gt} o]+ pH 109149 %
Aol Aol eghe] Afo]E HoFal gt
Table 3. Solubility under diver salts condition at pH 4.

o %—3]]5_
" o]& | 7}&3Hg) | H2SOutm %1 LA 222 (g) |H2SOumn| %2 | %
01512 | 25324 7572
1. NaH:PO4 200g 14.4 2.0224 6.8 1472
01582 | 26.210 8.574
0.1513 | 25202 1.840
9. NasHPOu 200g 145 2.0586 3.9 |26.9
0.1526 | 25.686 4.626
0.1595 | 22.678 5718
3. Pyro 200g 12.2 2.0456 46 |377
0.1505 | 21.230 5.356
4. Tet 200 0-1565 | 24.098 1, 2.0112 87941 5 1a07
- et € | 01508 | 23.988 ' ' 3730 | & '
0.1502 | 26.988 6.716
5. Penta 200g 15.1 2.0448 58 |38.4
01582 | 27.062 7.164
0.1587 | 21.340 1,962
6. Hexa 200g 12.2 2.0238 40 328
01501 | 22.352 4814
, 0.1565 | 24.570 5.278
7. Tri-Na-meta 200g 13.8 2.0288 4.5 132.6
0.1502 | 24.004 5.620
8. NaCl 200 0-1505 ) 26.098 1 2.0634 6.206 | - 1 1353
- € | 01540 | 27.988 ' ' 6.780 | '
01577 | 20.720 1196
9 NaOH 200g 115 2.0788 35 304
01598 | 21.662 4358

%1 1 NT% ASAA, %2 : QRS A5 NT%, % : £ %=(%2/%1)
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Table 3914 pH 4 5 234wl vkt Aol 183t Hete o
7114 B¥ 18] NalLPOie AS)stne $a% 7h A%e A wolFam ek oA e Yol A
Go) Agol Artel A Aurt Gol ATl FAEE FANE Al MrE JTL

=10 PN
2oks & 4 Q.

v

S =7t Mg £ 37HA] AEE AYste] 42 1gol T/ 20mlE 7heke] ik
L A a1 3000rpmE A2 A 5

20ml 7}6}04 57t A7 AL o] s A EE el SmIY
A & F3E S g 2ol ALbkekelth
Emulsifying activity (%)=

S|

m\i =

(Height of emulsified layer/Height of total contents in the tube)*100

Table 4. Emulsification ability of solution.

c 39
NaCl 37.5%
NaOH 42.5%
NaH2PO4 25%

Table 5. Physical stability of solution-80C/30min treatment after emulsificating

i T3H
NaCl 37.5%
NaOH 42.5%
NaH2PO4 25%
9] 2 WYow fFopds whEo] 80% FxelA 308 A

Table 43 504+ 7H&3F <19 &4 AAE

Atk Aot table 59 F3AZ A4S 80C/30mingt A& & e
th o]Z& dAglE e 1 7FEENe WEkA Za fAEYa E # =

Zolt, 0471011*1 R

r jults
o
o
W
2l
o

H
pu
KN
=

2. 7F&3tel A 259 a2 A Y

- 289710 BE I 27
NaCl, NaH:PO: 1231 NaOH$} &= &A1 A A7ldl =&3

Ll
ok
o2
QL
2
o
R
P
o
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glo] A7ju2 &= aiE A
Table 6. Solubility at 50% of ultrasonic intensity.
Z-5 A 7]
A3 0§
Ouﬂ O%) = 01‘%‘
NaCl 95% &3
NaOH 92% &3
NaH2PO4 93% &3
A 5hA] LA 95% &3
Table 6= Z<37F 50%/20min® el Gxgz=dstl A SlE7t 7HE £ 3714 AR
destel galms SAR AJd AL W BES v SeiEHa 259477 100%d = ¢
3 galErt. ol 2t ASF2AS FAAA Aol AR HFSY] §olstA st 2UE T
SI=E SR & 5 9]
Table 7. Solubility at 30% of ultrasonic intensity.
Z29A47]  |10min Z2S3A417] 3 A |20min ZS3A47] 3 A
i 0%) |(F#A-ZS3) (HFA-%259)
NaCl 40% &3l 80% &3
NaOH 20% &3l 50% &3l
NaH2PO4 10% &3l 15% &3
AA A A 5% &3 10% &3l
Table 72 ZSIA7E 30%2.2 3t 2S535E AFS 10min®t 20mine2 FS uw &
T8 343 Folth 3 #A4F FFIF AWS W SAHAS AR gyt dA3] A= AS B
AT} EE o] A Azte] AW AS5E fHAE7) ¢ =L AL T 4 AT ¥ 494 B
A= AAS z2polE HRIth wEtA 2S3o] Al7|7F A3 #E F oSS vlE AFES Slofof &)
2505 FE At Ao4E S5t = AS & 5 Ao

2o
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1aky

Figure 1. SEM of fish cheese

Fig 12 27} AlZ3F o]S pizza cheese®t +-H 2R THE pizza cheesed Z2S AxdAvn| 4oz 3
23k Aot} of7]oll A B o] pizza cheeseol M= Aol AfA ©uld Fzlo] Hojwx 1 FW
of frkwlo] HFEste] o]k fFrkwo] o -e]A cheese’t FAAH AES BET F ATt o]& o F

pizza cheese 7}sA & HoFEta & 4 v} do=z o A7 Adsfojof & A Fr}.

k

ok
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- o] pizza cheese?] stretchbility

Figure 2. Stretchbility of pizza cheese.
Fig 2& &9 HA¥H 27022 ofF& NalbPO,2 7HE-3IA 7130 30%7HA s5H 557
2 pH8R Oﬂ/ﬂ 23 wubsle] A& ArE AL Eof|A stretchbilitys F9] pizza cheesed A%
0}04 stretchbilityS &35} Y (=25 o4& Aot} of7|o- B $-F= "= pizza chesse]
4 Bo] soue As At o= oAFH HE T3S pizza cheesed 7FeAS HoFal

ATt

- o] oJ& pizza cheese? &
30% &9 100gol AA10gs EASH 42 =9 fug
RP=NSN-NCN/100-NCN
T%7} e Hh

= 7FeE AA WAV YA e e 2E Taxed A

- g3
& WERE AxFH] A5 WA HESE AASY HEsE oY 95 o
sto] AASAT PRt RSSO §EE S Ha(Table8, 9, 10 and 11) 1

Zo| A %= Penta, Hexa, TetraolA Z+z} 93%, 90%, 94% = %ol &&=+ AS B 4 AT
able 9). =3 233 A& sy I S S71eFItH(Table8, 9, 10 and 11). =]

7}8-3% penta, tetra, hexa H8]& 3% 52 Hgste] 71838 A7|a O+ & 1 718351
ol O 7H&3E Al7I7] f18l 2o AYE AA sieles w AW adE vepdth

olFEE 2= =9 THEstA S ¢ MRS SURYIA Ak E g e el dva

=k 0]

PN
= T XX-T.

Table 8. Solubility by distribution of total nitrogen in case of Salts.
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A=, dAES)Y TF &=, % Zauket HE
1. & 40 48
2. Disodium pyrophosphate - 2HA4d 38 47
3. Tripolyphosphate 50 60
2 Tetrasodium pyrophosphate — $7] 45 -
5. Sodium pentapolyphosphate 65 78
5. Sodium hexapolyphosphate - -

Table 9. Solubility by distribution of total nitrogen in case of 3% of Salts concentra

tion
sl s A BT B(e3 W] 7] Hd)

NaCl 13.24 1.02 80.3 (58.4)
NaH>PO4*2H-0 11.13 0.85 67.0 (44.7)
Penta 16.53 1.19 93.3 (70.2)
Tetra 15.42 1.20 94.2 (71.6)
Hexa 14.82 1.15 90.3 (68.7)
Pyro 11.68 0.90 704 (485)
+AAEY A F 22 % =1.272 %
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Table 10. Solubility by distribution of total nitrogen in case of 2% of Salts concentrat

ion

Table 11. Solubility by distribution of total nitrogen in case of 1% of Salts concentra

tion

T a~H|2f SEHA S =< B(2e3t de]7] )
NaC1 11.587 0.90 70.7 (48.2)
NaH2PO4*2H20 10.015 0.77 60.5 (39.1)
Penta 12.751 0.99 718 (54.3)
TETRA 9.57 0.73 574 (35.4)
HEXA 11.946 0.93 73.1 (51.5)
PYRO 12.302 0.95 747 (53.4)

T2 A~H|ZF e ESEAN/A |l =< B(2S3 W2 7)x)
NaCl 10.490 0.81 63.6 (40.3)
NaH>PO4*2H,0 11.948 0.92 72.3 (50.1)
Penta 9.441 0.72 56.6 (35.4)
TETRA 11.787 0.91 71.5 (50.5)
HEXA 12.775 0.99 778 (57.7)
PYRO 9.315 0.71 56.6 (34.3)

Figure 3. Effect of ultrasonic after salts treatment
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-
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H

= @A gAY F
zgE AU W &
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w7 Sk AL B
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Fig 4. Change of SEM between salts treatment and ultrasonic with salts treatment

N

Feshd s dAdmAder RS W e ALt 259 AE <k 9
(0.41-0.68mxt 4xH0.14-0.36imE H mlAlskaL Hd@d = e ichFig 4).
vk Aes 7HEEE /HSATIAL 9 aa s daalTle Ao R Helth
- 7h8e ] A

95C/ 5&AEE g

o EEEEEEE]

Table 12. Composition of optimal culture medium

. - Starter Bl ¥l
= in
4H | gAER | 12 | pectin arcase SYAA| |L. bulgaricus + Str.

e

Thermophilus

A ET) | 100ml 3g - 0.1g - 0.1g 1ml 1ml
=783l 100ml 3g lg 0.1g 1.5g 0.1g 1ml 1ml
2ot Aol vl = 7183t AR R 10% ZF7H83tNe) o] RS H7bste] w
g AR5 AR, A/ FEE B AL dxrd A §9 wAS Ao AT
TS HIES olfr= AT EEE EoF7] fEiAoltt
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Table 13. Masking effect of oyster fermentate.
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- %37 3%
T8 SR = 7hEEt Y] At 3 SeleE ST AE B g AR
ot WA= RlRUE masking® AR o] 2 deld T
- B9 Ad
10ml9] = 7F&3tlel] &deS 1g& H7Mete] mixing § 4@ ste] 2 10+
ojtiel ofw] oF 50%2] v Feo] AA HAH AT F7h.
- A A7
QA e} gEo] = 7HE3t o] WAlE masking &3t

5. & 7H&stolA 253 o] &

" o) FobAE AE

Fig 5. Change of oyster solution color

b AL SH ea wAr)R b Ze] g A3 zgAAYe % A1eF 10
FHAY Beue] AAWEE 94 gl AL 2 5 ArkFig 5)

Mg S F=ET] FH
&0 snacke AXFH AY

22 7183 A7 WATE YA e
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=g Eo AES #H7lele] Snack #A|F

717 A 97 3

=

.

Figure 6. Fabrication of snack by use of oyster ferment
o] &3k snack> =&Y HES HUste] AxzsA = 715l "7 ALY puffi
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7.2 MgAoE AxH QTEE B V)5A g

> Swimmning test

Swimming test
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Figure 8 The skin of guinea pig for anti allergy effect
=g Eo] e ddlEve s & dHl=r] B A=A oF-E Passive Cutenous
Anaphylaxis)& &3 AAletach & AFolxe & daEo] gt A& oz ALRHIYA T
dH 275 AAsHA Fate Aor B 5 dvhFig 8).

> i cholesterol 28 2 MW7 3} ot
IAAIERE AAANA 2FH2HEY 2AESTE e & o2 dEES HASA ¢ F
ol ZFy 2" Ze s =A%t} LDL cholesterol® HDL choloesterole kitE Al-8-3}o]
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Emzymatic colorimetry= ©]-&3}o] ADVIA(Bayer, USA)2] H| = =73} t}. Cholesterol total =
cholesterol reagent kitE AF&3to] =A3FAtt. Triglyceride?] e 9A] kitE  o]&319]
Liagase, GK, GPD colorimetry Aol &8 2 A5}t
Table 14. Contents of cholesterol and triglyceride in blood.
T.Cholesterol | HDL Cholesterol | HDL Cholesterol Triglyceride
A 13 88.17 37.17 1217 12017
3F 64.83 26.67 7.33 124.83
5& 63.83 24 17 6.83 96
7 62.67 26.33 6.5 159.67
9F 69.33 22.67 7 138
B 15 87.17 36.33 12.83 90
3F 80.67 25 12.33 176.33
5% 88.5 22.83 14 167.5
7F 93 25.17 12.5 206.67
9F 95 20.67 16.33 133.5
C 13 91.33 38 12.5 125.5
3F 81.67 27.83 11 178.33
5% 101.17 29.33 14.83 246.17
e 87 26.67 11.5 157.5
9 95.67 25 13.17 172.33
D 13 92.33 38.67 1217 103.5
3F 83.5 2717 12.83 125.67
5& 88.5 23.83 13.5 156.83
7 93 26.33 11.83 206.67
9F 100.33 24 1417 140
E 13 91.33 39 12.83 122.5
3F 78.67 26.17 10.83 166.5
5& 84 23 11.83 155.33
7F 90.83 25.33 11.67 199.83
9F 93 23 13 152.17

A dET, B ANAFE(88.5%)+ LA WALE(11.5%), C:

=4, 3%), D : UWHAFE(85 5%)+ AABAFR(11.5%)+ 2(FAALEEA, 3%), E @ YRHAFE(85.5%)+ L
A E(11.5%)+ 2(EZEa =4, 3%)

IAPALEE AFHAAZIAGY 1 FEH2EES g F 2daES AFASA stel E2daEol
cholesterol 3t&3} triglyceride o] @A 283t AAA A3 Aotk

LDLO AfoAwt 21xE, afidas 9 = dFdaEo] ot JAste o= Yeya 1 9
Total cholesterol, HDL, Z1&] 1 triglycerideo| A+ &3E Ho|x| Z3taL Jti(Table 14).

=] daEet o'l Edo] o9} HdHo] Ao tid AF7F 9 ey ojof & A Ao

8. AlAIE A%

- pizza &

pizza cheese
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Figure 9. Fabrication of fish pizza cheese

o] pizza cheese A& #jEH]|

g %

Ca—paracaseinate 19.27¢g 19.27%
Butter 22.97g 22.97%

o] & 9.25g 9.25%

Penta Polyphosphate 0.06g 0.06%
Citrate 1.38g 1.38%

Pz 1.38¢g 1.38%
Water 45.22ml 45.22%

NaCl 0.47¢g 0.47%

- hamburger & sliceable process cheese
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Figure 9. Fabrication of fish slice cheese

o] 4 sliceable process cheese A& v ghH]

g %

Ca—paracaseinate 21.50g 21.50%

Butter 21.50g 21.50%

o] & 7}-8 3} 4.95¢g 4.95%
Hexametaphosphate 3.00g 3.00%

Water 48.65g 48.65%

NaCl 0.40g 0.40%

oS 7k&s o  wHiE=E 495g ofS(HH)Y oA I 30%clBE AA oFFE

4.95+%100/30=16.5g

Figure 12. Fabrication of snack.
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7}, o] 8 cheese?] *ZH7}

(1) AaAe

Table 15. Protein % of fish cheese

A} cheese & cheese o] slice cheese | ©]5 pizza cheese
A sk 2.90% 3.00% 2.97% 3.27%
b A gtk 18.12% 18.75% 18.57% 20.41%
(2) 234

Ao cheese, A& cheese, ©]4 slice cheese, ©]¥ pizza cheese 47} samples F3dlo] 23kA71
NPN& SAsto 23t&s S48l

Table 16. Enzymatic protein digestion of fish cheese

A} cheese & cheese o] Sslice cheese |5 pizza cheese
NPN 2.45% 2.61% 2.11% 2.19%
238 (NTE
Sr&NTZ 84.48% 87% 71.04% 66.97%
NPN%)
o= Hasae 43t
(D) ¥==H
HlFAY = gA: 20
25 19C
H S AY] =32 200 9sle] vlSAEZANA 209 = A5 =t}
H A =% $X: 20.7

<
T
aHeR = 7HEstde

H| =& 1.0207 o]t}

_42_
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(2) & Zas59 pH ¥3t

Table 17. Change of pH according to incubation times

frAket | Oh 2h 4h 6h 8h | 10h | 12h | 14h | 16h | 18h | 20h | 22h | 24h
CH-1]| 6.8 6.7 6.7 6.2 6.0 5.7 5.3 5.0 4.8 4.7 4.7 4.6 4.5
CHN

-22
R-704| 6.7 6.4 6.0 5.9 5.8 5.6 5.5 5.5 5.3 5.3 5.1 5.1 5.0
Lh-B

02
4k (Chr. Hansen Aboll 23t =wtgS-5o wagAte w& pHe H3stE v o
A Aol &5 0% pH7F oA =
2 a5 dok(Table 17).

6.6 6.4 6.6 6.5 6.3 6.0 0.8 5.6 5.5 5.0 5.2 5.2 5.0

6.7 6.6 6.5 6.5 6.1 5.6 5.1 4.8 4.6 4.5 4.4 4.3 4.3

(3) Masking

A Zeb~a 10700 & 7S 50mlY 9i 57 SFeke] ] 30%d W4 Zek~aE v
o EFgaAoA U &9 ZF& A HAE Holx ¥ F VISR WATE glojA =4
£ S gk

1 2 3 4 5 6 7 8 9 10

21.8 22.0 22.1 21.9 22.7 22.4 22.4 22.5 22.1 22.4

A | 355 37.4 39.9 41.4 42.3 42.5 40.5 43.1 41.6 44.3

of “e| 13.7 15.4 17.8 19.5 19.6 20.1 18.1 20.6 19.5 21.9

TEE W WA ®el Aotk 2 F2= WA Abel 7 =2 flvh e
S7lew AR = TheE e @A E ofytetwl = S WAE A uF-E AAT 5

Rl
5o

)
= 8T E2E AzfA wgt #d, FIFEH, A% 5 AH #e = JHEs Ao fAkt
(CH-1)S ¥ 12h TaAZT 2g § X9 FAE SAHsIL & ATEEE X9 oiste] o7
& Ax2A F FAE SATT. 22W oAd] doldles & A& daE)S 54 ¢ v
= 40gS 20%9A = JHgEas weEY aga 73, 3715 RF, 9% 5 34 AR F 44
7(CH-1)& 2] Incubatorel X 42CelA 12h L&EAIZ] F o] x|o] o 3}3ic}
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o} ofx]e] FA: 4.0260g

AEAZ 4.0260g-2.3320g=1.6940g

= QFEEQ g ZALg

1.6940%100%/40%60%=7.06% (=¥ % =] & 60%)

Table 19. Lactic acid bacteria of oyster solubilization

Oh 2h 4h 6h 8h 10h 12h

2.1%10° 1.4%10 1.9%10° | 0.9%10° 1.1%107 1.3%10° 1.0%10°

(e} e}
T T
7tgstg| 1.9%10° 1.2%10* 1.7%10° | 0.8%10° | 0.9%10° 1.1x10% | 0.9%10°

i
o

Sfob MA 2 AEFENS HEAAR SflAAY 2 = > =
Zobgstolo] fAIFAlA £ WA dgto] Wrhz Aolm WaSEEA AVSS e & ks A
ol .

6) &= B4 ¥

o

YA SOmiE PTFULD THeo AL FHAL 498 £ 2mid Aokl FABw §o
10mIE i 60T F&4elA 2027 WA F BYFEAL 600nmol A FLEFEHS AL§3)

o] Attt

Table 20. Contents of alcohol in oyster solubilization

2 Aaga |KerE A7HF on| 32 S4X2
S BEF F 8 2 8
AN 0.829 0.848 0.950

(7) diacetyl 845

F57] S5t 48 g9 o-phenylenediamine( 3 JAMY} FHFE 1:29 v SR Zd g9
o- henylenedlammeg 1% 5% &3 ZA) 0.5mlS 7}8te] 20min wykslar GAF 2mlE 7}181ed
gk o5 0.5cm A ™ cuvetteo] Wol #FFEAE 335nmolA FHEE TEHe] ol & vwE AAT
FA S o] g3lo] diacetyl $HS T3

Table 21. Contents of diacetyl in oyster solubilization

Oh 2h 4h 6h 8h 10h 12h

0.199 0.195 0.190 0.187 0.183 0.180 0.177
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(8) =9 W3}

Table 22. Viscosity of control and oyster fermentate

TR A=A 534 Az
= 7}&3}9 (control) 1% 45%
= wgd 204 54x%

= 7HEE S 12213 BEAZE W HEs @A ke 2ade] A
&3t el Na-Caseinate® F7Fsto] TaARl AL OfeM HuAly Sarp ofF @ol dojyint

(Table 22).

o
Lo
e
=z
T
fh)
)
i
il
N

(9T
KMnO4 #5891 Av)eF 11.1ml 894 2 204 mg

(10)Z 2] Al & (acrolein ¥H)

Al o] KHSO4E ©F 0.5cm #olZ A3 598 Ao Ags ¥ v KHSO4E =5 ¥a A
3] 7tdste] olmaE w1 A=A WAE ZolEth 3% AgNO3 &9 AS 92 A|g ] 2N 4=
YolrE g WA dojmy Aok A3 o]l A & wj7hA] fEYolsE 71t o] &dg =
3 AEFTolE oA=L HAZE v Al SFtel 2 tjo] Folo Mol SAo R WetEAE
glgth &N 2)Ss =3 7EFolE ofAEUAY HAZE U= AlFH dell vk tiy Folv) ofzt
of e Mg Huth
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