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Conc. of added enzyme , 7%

Fig. 1. Influence of added enzyme concentration

on the hydrolysis of chopped whole oyster.
O : Alcalase , € : Protease N.P.
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Fig. 2. Influence of added enzyme concentration

on the hydrolysis of chopped whole gizz—

ard shad.
O : Alcalase ,

® : Protease N.P.
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Fig. 3. Influence of added enzyme concentration

on the hydrolysis of chopped whole kang—

dale.
O : Alcalase, ©® : Protease N.P.
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Fig. 4. Influence of added enzyme concentration

on the hydrolysis of chopped whole pen

shell.

O : Alcalase, @ : Protease N.P.
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Fig. 5. Influence of added enzyme concentration

on the hydrolysis of chopped whole hair
tail.

O : Alcalase, @® : Protease N.P.
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Fig. 6. Influence of hydrolyzing temperature

on the hydrolysis of chopped whole oyster.
O : Alcalase , @ : Protease N.P.

V : Autolysis
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Fig. 7. Influence of hydrolyzing temperature

on the hydrolysis of chopped whole gi1zz—

ard shad.
O : Alcalase, ® : Protease N.P.

VvV : Autolysis

- 21 -



800

600

Amino-N , mg”%
"
-
=

0

0 20

30 40 o0 60
Hydrolyzing temp. , C

0

Fig. 8. Influence of hydrolyzing temperature

on the hydrolysis of chopped whole kangdale.
O : Alcalase , ©® : Protease N.P.

Vv : Autolysis
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Fig. 9. Influence of hydrolyzing temperature

on the hydrolysis of chopped whole pen

shell.
O : Alcalase, © : Protease N.P.
VvV : Autolysis
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Fig. 10. Influence of hydrolyzing temperature

on the hydrolysis of chopped whole hair

tail.
O : Alcalase ,
vV : Autolysis

® : Protease N.P.
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Fig. 11. Influence of hydrolyzing pH on the

hdrolysis of chopped whole oyster.
O : Alcalase , @ : Protease N.P.
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Fig. 12. Influence of hydrolyzing pH on the

hdrolysis of chopped whole gizzard
shad.

O : Alcalase , @ : Protease N.P.
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Fig. 13. Influence of hydrolyzing pH on the
hdrolysis of chopped whole kangdale.

O : Alcalase, @ : Protease N.P.
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Fig. 14. Influence of hydrolyzing pH on the

hdrolysis of chopped whole pen shell.
O : Alcalase , © : Protease N.P.
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Fig. 15. Influence of hydrolyzing pH on the
hdrolysis of chopped whole hair tail.

O : Alcalase , @® : Protease N.P.
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H. R. ! Hydrolysis ratio, %

Na. tt - Amino—nitrogen in hydrolysis, mg%

Na. t+=0 : Amino—nitrogen 1n chopped sample, mg%

Nopp, t=0 - Pure protein—nitrogen in chopped sample, mg%

—
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Fig. 16. Influence of hydrolyzing time on the

hdrolysis of chopped whole oyster.
O : Alcalase , @ : Protease N.P.
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Fig. 17. Influence of hydrolyzing time on the
hdrolysis of chopped whole gizzard shad.

O : Alcalase, @® : Protease N.P.



1000

Amino-N , mg7

0 2 4 6 8 10
Hydrolyzing time , hr

Fig. 18. Influence of hydrolyzing time on the
hdrolysis of chopped whole kangdale.

O : Alcalase, @ : Protease N.P.
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Fig. 19. Influence of hydrolyzing time on the

hdrolysis of chopped whole pen shell.

O : Alcalase, @ : Protease N.P.
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Fig. 20. Influence of hydrolyzing time on the

hdrolysis of chopped whole hair tail.
O : Alcalase , ® : Protease N.P.
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Apparent Hydrolyzing Activity = ——————————————+cevvevvee et (2)
t-cC
o 7] A
Apparent hydrolyzing activity : mg Amino nitrogen/min - mg
Enzyme

t | Hydrolyzing time, min

¢ : Enzyme concentration, mg.
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B BReH =9 F7id o2t 8482 F43A ALz, Hot
FE7F £ FHRME $Ao| g gaPow, o] T 73
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Apparent hydrolyzing a.cti'\?'i’c,y"'1

.
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Conc. of added enzyme , 7%

Fig. 21. Influence of added enzyme concentration
on the apparent hydrolyzing activity of
chopped whole oyster.

O : Alcalase , @ : Protease N.P.

*] : mg amino—N/min. mg enzyme



Hydrolyzing activitym1
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Conc. of added enzyme , %

Fig. 22 Influence of added enzyme concentration
on the hydrolyzing activity of chopped

whole oyster.

O : Alcalase, @ : Protease N.P.

*] : mg amino—N/min. mg enzyme
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Na, t=t = Na, t=t, Auto
Hydrolyzing Activity = ——————————————— «ccerimviiciee e v (3)
t-c

o 7] A
Hydrolyzing activity, mg Amino-nitrogen/min - mg Enzyme

Na tt Auto - Amino—nitrogen produced by autolytic enzyme,
including amino-nitrogen 1in chopped whole
sample, mg%

o] ALoE AL AHE THF A$Q Fig. 217 A3 AT
F AT o UAeH, 43 8L HE HVlsxEe F 3% BER
=3

doje] F$< Fig. 23% 249 v lid<=td A HI7MFE=2 45%
A2 ARSI AT

Aeole] A$E Fig. 259 260 UsQEE AF HilsE=
35% A== ZAARSY.

FlZMe A$E Fig. 277 280 JeEiyEd HA HA/NFEER 3%
A2 AAINKAT.

FX9 B¢+ Fig. 299 309 et dcH H3A HIlbsZ=E 3% &
== ZAA3I}AT.

3. 7124 2 FuAA% 7154 HE

7. A A 9 st A

AZf, dAFT AZHFY FHAL FLdle 8UAdF9Y sturt &gl A
ToE O AHLE Ax B £4F9 3%F 1 A= HE0 =2
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Apparent hydrolyzing activi’r,y'"1

—4

Pk
-
-

o 10 15 20
Conc. of added enzyme , %

Fig. 23. Influence of added enzyme concentration
on the apparent hydrolyzing activity of
chopped whole gizzard shad.

O : Alcalase , @ : Protease N.P.

*]1 : mg amino—N/min. mg enzyme
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Fig. 24 Influence of added enzyme concentration
on the hydrolyzing activity of chopped
whole gizzard shad.

O : Alcalase, @& : Protease N.P.

*] : mg amino—N/min. mg enzyme
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Fig. 25. Influence of added enzyme concentration
on the apparent hydrolyzing activity of

chopped whole kangdale.
O : Alcalase, & : Protease N.P.

*]1 : mg amino—N/min. mg enzyme
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Fig. 26 Influence of added enzyme concentration
on the hydrolyzing activity of chopped
whole kangdale.

O : Alcalase , @ : Protease N.P.

*] : mg amino—N/min. mg enzyme
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Fig. 27. Influence of added enzyme concentration
on the apparent hydrolyzing activity of

chopped whole pen shell.
QO : Alcalase, @ : Protease N.P.

*1 : mg amino—N/min. mg enzyme
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Fig. 28 Influence of added enzyme concentration
on 'the hydrolyzing activity of chopped
whole pen shell.

O : Alcalase , @ : Protease N.P.

*]1 : mg amino—N/min. mg enzyme
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Fig. 29. Influence of added enzyme concentration

on the apparent hydrolyzing activity of
chopped whole hair tail.

O : Alcalase, & : Protease N.P.

*] : mg amino—N/min. mg enzyme
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Fig. 30 Influence of added enzyme concentration

on the hydrolyzing activity of chopped
whole hair tail.

O : Alcalase, ® : Protease N.P.

*]1 : mg amino—N/min. mg enzyme



A 3T dHA JALB= o HFodlc utFAF ¥
7189 Fo7F Bosditt. 281 FAY EHFHY AAx HQ3o.
HA B4 F JA7lsle HEHAZAHAAN st EA A7l L
o EIAES AR F Ao A AAHAE AStY o8 JHA gHE
#7F Ao d3F 24 FUIstY 100CAA 302 E€x83 A7
E ¥ 39 JEHUYAG. FtREXOE, FgtHol=E9 FHIJ A &
3 A o] 1, F(glucose, invert sugar)e] H7lol &3 mlo|F HIE &
ol &3S W WA JMAdd JHE EHdFoE BAHPE AAHJLH
Ao & Tte] JAddx wig FUAT. WA Tt EIH AN TS &
2t FAA HIMAIA b EIHAIIE RAx 1y B 3 st

¥ 3. FU/HASY &3 (100CA 30& 71<E)

Flavor enhancement Remark
1096 Cyclodextrin slight weak fishy odor
5% Ethyl alcohol slight weak odor
0% Glucose highly effective favorable odor
5% Invert sugar highly effective favorable odor
5% Skim milk effective milk odor
0% Carotenoid effective
0% Flavonoid effective
1026 Koji effective
2% Citric acid effective

. S804 " 439 Ho
Ho|2E AZAY AXAAH FHIFIF EAS FAsA A4S AN AT

= dFdAE A27tA Y gum, pectin, 3, cellulose T& GEOE
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T HE HUFSEA dtdlAle A GF AR qTVAY EAES HE
{3 R= 0

AR olfd 45 HZISIH HHZAANAM 64T ZhsElA A0 F
Az Adoel ZIHEE H7teS &5 B ¥ 8§ HJMsAE W9 &
NE BFAHLE YISt F 49 YEY AT

AR A2 BFHAN A BE AIE7F srojy H A H A
olF FZ AT, 2y AW mEt dGdA =7l= FZolnt
A 71 A= Abol7 YA Y. £33 sodium alginateyt cellulose gum
T2 &7 AHE HA ol Y dHlolE FAH3 A At A g
44e vmA AT 53] pectin® YUoA AFI REyHLE =
7NNA oy 7EF0] 17kl Aol FAHFSAT. I8a FHHY B¢
LFE FU3lY 1Ld e BFFYU =g go Iy %
7F Yol @17l B e A AEE UEHHIL, 1% 3= HILSA S
s ogd Ry &L A9 Y. E3] carrageenan gum 0.5% <} 3
H 05%<9 88 AN w7} squeeze &7 A AYHE & U= AR
g4 A4S e HAIHEHE M F2 A4S HEIY AT

X 55— 7} ESHE starch 5%, ¢ 5% % Carrageenan gum
05% & A7l F-AIA7|L d2FoE FHE A vetd Aot

FHE 1% 7S AF AT hardness$} springinessE I A F7HAl
7l= WA chewinesst R #& UEHWIAS. 223 carrageenan
goum< 1% A7}3 A EZ Bt hardness= 2L IS vEIW I,
chewiness® I A F7IAAT. 221 AT HA dFHAA Ad 53
Al B71E AF Co A9+ hardness?} 0.21 kg, springiness’} 0.34
kg ¥ chewiness?} 0.25 kg€ EFH T



E 4 47 AA A BE BFHA

=] 2 it 3 Al Z 2 7+ 3 7}
A Y, 4.8 45 4.7
B 4.7 4.8 4.4 4.6
C 4.6 4.8 3.9 4.0
D 4.7 AT 4.3 4.2
E 4.6 4.8 4.6 4.7
F 4.7 A7 3.5 3.7
G A7 4.8 4.8 4.8
H 4.7 A7 4.6 4.6
I 4.7 4.6 4.6 4.6
] 45 4.6 A7 4.7

A . Starch 6% + Agar—agar 1%

B " + Carrageenan gum 1%

C " + Sodium alginate 2%

D " + (Guar gum 1%

E : " + Pectin 1%

F 4 + Cellulose gum 1%

G N + Agar-agar 05% + Carrageenan gum 0.5%
H Z + r + Sodium alginate 1%

I : " + Carrageenan gum 0.5% + Sodium alginate 1%

J : Z + Agar—agar 0.3% + Carraginan gum 0.3% Sodium

alginate 0.7%

Score : 5 ; very good, 3 ; good, 1 ; very poor

- 5] -



¥ 5 AAMAHAHR thd TPA(texture profile analysis)

Hardness Springiness Chewiness
Product
(Kg) (Kg - s) (Kg * s)

A 0.32 0.41 0.13

B 0.17 0.26 0.34

C 0.21 0.34 0.25
A : Starch 6% + Agar—agar 1%
B : " + (Carrageenan gum 1%
C : " + Agar—agar 0.5% + Carrageenan gum 0.5%

E 69 el Lot
AdEE 10%2 7H5EEEHEd AAAS 2THEL 20%7 HES

3l H7t3t e, Rz EY AZD 1gdd 20CTY & 718t
BEA] &4d8] K2 d7AYg AS FAENAT. oK JtFEdlEw
& AZAAS WY & 123%2 S Fty, AZxHAE A7}
As W 194% ©lF o2 glucoseE FA7ME BF7F & 7HE =9l
AxE & FIAANAT.
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A = T8 (%) £ 8] A4 (min)
A 12.3 6.2
B 19.4 11.9
C 19.9 2.7
D 19.5 4.6
E 19.7 3.4

T A7t

Starch & 7}

Glucose &7}
Skim milk &7}
Glucose + Skim milk (1:1) &7}

e W@ Nve i

i1 #E
AL A3 {IFHed 2780 Ao G AL Helxoy
H7ls=7t 8% AT 2 tih dnte]l A 3o EFHHIHAC. Skim
milkE 73 AL 94A 83l 4680 dHoy o A g
& FHAI=H gL 48 S Aoy g0 $H/HAE =74 A
t}. 2 A glucose 4% ¢ skim milk 4% & H LAVl HEJI =
o] A= H3 Aol glucose GFHZIYE WREY td HL 34F o=
ez 9w gug B3A JAATI= EFE FAA UERsT
metAd BT AL AYIs st en FAHA 49 FEE A
T AZAEE T3 AR}k o

¥ 79+ 25TCAA HUEE 80, 90, 100% 8] ZABHAIA 4412 WX



+Eo FEAEE UEY Aotk o474 FF FEE 44
2% Aed AANTLA U BEg2 A

&= 25T, AUlEgE 90%<e £HAA 4 Eds = 10%2 7IoEdsS
AZAZl AFT AT FE5AH 11.7%=2 ey, glucose?t skim milk
g 3o AXAN AF Bt 549 103%=E UL F5H94A =&
7t AU

X 7 B9 A F&54

A& E(%) A E E454(%)
30 A 9.2
B 8.0
90 A 11.7
B 10.3
100 A 13.5
B 12.6
A: FH7}

B : Glucose + Skim milk (1:1) &7}

A 3. ZldEHe B

1. A2 Y82 A HolFd HE 75
TAE o83 SAHAAZYHEE AZY FFE EFIAE 71 U]
AFgol = nojfojZ2AE AZY AZXJ ZIEdy. 281 23l =



o A% AW AB=2 ojF HRZA BE EL FFE, 29
A7t % 5 AT AZPRAo] =2HH FALHNEL FAUFL
2 3o HolFd HEAFS AZHol FPE 5 T

2. M2 ¢ FHo RZAE Az A%

ERAFAS o83t AXNAANE AFY AAS AAHEA A
o AFAE FUEH, WAL AAY AP & UE Hepo A
AR Z7 7HEEH AZHZAE o8 EUATY A AFAY )
= 22 WY FUE s5ste Anoge FHAL & Ut EF
Jol2E, EE 2% FHE AUSES AGANE dd2AH HGA
2 Az @ Aoz H83

3. 4A 9 £A43)

dAe A3l H2 67/MEdA 238 A= A $sA4AA AFSHE
2 ZFoly T3 AL Yo £z AEFFAIE oG G
g A AAE & U

A 4 &, 7| EtAE



A 5 ., AFMNEALG d3tol oy BE(AHES )T

2 d7e 2@ 71t 7S AR FAMAY IAEERAE §
A7t olEl 9 o F Y AEZXAHN BE A=Y =22 £4
AzxHE TGHsdE B FAY Ad2x AX7 7535 89
AA Foidolyd @A £JAEAA Zle olHAA AQHEAES A7
A AQrtE3 WA= AdErt 7tsstaa 2o
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