84 AR5 -

1. B

A% AEAE &) FEHoEZ A7se A2 &
Zo| & eh A (Fish protein concentration, FPC)& %
gt og 9% da Al B, F3ts T
715430] wl$ ol AA 2E4gdel del o] &5
zatm ek olgld EAHEES AMET] Y5y

Tannenbaum %1€ FPCE <ze] z743toA &
Aelste] 71ese Od ol AEd AEANHGY. 2
o gulAg abolu ot BEHE w o 717
BA7} op)Hed Ao 7R & A$ tryptophan
3} cysteine Z& Fpofuxibe] £ A4dE[2)
gzl e Bafjd 79+ lysinoalanine[N-DL-(amino
-2-carbox-vethyl)-L-lysine] ¥ #& =A4Edo] A
Aol ¢hd4d EA7F diF= i QIvH3) weba HE
ol 7lsAdol & o8 74 A% FPCY Az
wa Ayl ks APHACH45] olE F dEA
ol Zo] FPCE dld BEajgiz g 7heis)
& AFLAZA o] &l ARo|th
[al R E—EHE*E Agd FtrEdlES o
"1° B4e] $Fal7l Wit FPCE ©¥d &
2 7heststd AFozAY o]EEEE

2AeH6, 71. Nouguchi 58]
WA B ghE Mste] FuEE
< #HES3Y] L-glutamic acid ]9
24 glutamic acid oligopeptideE

itie]

T7b gol RiyHm
ce o

o) r.& Iy
e,

T N S (=T
g
A.:S-_\;_,iL
B
g

okl

b

123
B fo

Iy
o
N

ofN mE kI

BN
ey
2

pizh
rlo
0% —
o
My ol
=
ol

of

ol

ﬁ‘

N

N

N

i
3o L 2

O]

ol

2

o

2o

>
fo e ox
N
ol
o

oo 1o ul
2
o
Wy oo
HoHE
0 5 lo i

o
[*3

I
oz o of o

! u -
© for
K
B
ox
i

p

2 0

o

O
=
Y
ofy
ox
ox
0
lo
~

to
o H
r it

wope off
e

a3
ro
2
@ 4 4

5
i
o
32
\
=
=
o
Ky

ot
o byt

1!
)

2
Y B

g

=

o,

o,

>

i

o)

i3
=

i
2 ! £
b o m

>
o O

wri10]. ey

PIAE 247

ni

[T S
3

FRage #Age og 7 s154E
JERE F8% QA 56 BNRE BeE
Aegdsiel 9o 54 BEc A PR

AyEd A 10 ¥ A 2 3, 2000

= - A4
Uelgs Aoz dExa g odd AngAe
2R%3 A7 98-S T8 o FPCE o9y
oA B4 JteRHE dte] BEAFER
H o

Bel},

Bhuniratana §(11]& gejo#m gk-g7]o A FPC
g 7hpedd A9 oo 9@ 549 £84
3 59 EAR Ajzko] ZAEgel wheh fEFol T
s 232 Yehiidled FPCE WA 3EdeA 1
A steRee & o eEeds gejofae dhg
714 22 @A Fal gt s 7lFREE 24
gopd olHe S EAES AT A
AoZ Alzdr)

B ApdAe 244 FPCY 7154& M7z

FaAEMY GE85E =o7] Hte] ke sE
*}%5}04 4 NeEHE AR FegTe
HEAE AEsee Agdoz g )%E%% =
A 4 e B ol 5F Ex%Y stpEdES
A&Hoz A d Bedg 4 AN FPCe e
a4 dlde whakdrle) nz HEAlZ A
st Aol dojify] wFd] FFEAelA 1&F JhEd
Al F gl 2x FteEElE Festaat
7t aA sheReiad, el Aexds AEs
=g
2. &

2.1 Al ¥ A

B AgolA AMEE EH X (Novodon modestus;
A& 99~112 g, A 203~24.8 cm)v F4b FEO
Az A sty filletd & £ vhstg £
FEol oA AFE= Lee T(1319 Hhyel wef
whas Azl Wk 10wl ethylalcohole A
FZalazie] ol xR 80T E 7hgsta, of7)

of MAE ABRE Yol uwedAq ARE AASNA
t} 2]z #hg-4-2 whatman No. 122 loloqqa}
T WAE Az st 2 gFolsduds A

z3tgioh A ALE® &4 Alcalase(0.6 AU/G,
NOVO Nordisk A/S, Bagsvaerd, Denmark), Neutrase
(05 AU/G, NOVO Industri A/S Copenhagen,
Denmark), pronase E(6.6 units/mg solid, Sigma
Co., USA), papain{14 units/mg solid, Sigma Co.,
USA), pepsin(2,260 units/mg solid, Sigma Co.,
USA), @ - chymotrypsin(5]1 units/mg solid, Sigma
Co., USA), trypsin(10,500 units/mg solid, Sigma



dololset Be7%

F1

|

Water bath

FPC hydrolysate

Fig. 1. Schematics of membrane reactor for the
production of FPC hydrolysate. TI
temperature indicator, PI @ pressure in-
dicator, F1 : flow indicator, Pl : recy-
cling pump, P2 : feed pump, P3 : NaOH
pump, PCV pressure control valve,
pHIC : pH indicator controller.
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Table 1. Optium condition for hydrolysis of
FPC by pepsin

Optium condition
pH 2.0
Temp. . 45T
Conc. of substrate 1%
S/E ratio 150 (W/W)
Reaction Time Shr

GPC Z¥ (YMC Co,
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Japan)e] # l}
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Z9E& Agske 1
215 nmolA ER=E A8
Sigmartell A P4 Albumin (MW 66,000),
anhydrase (MW 29,000), Cytochrome C (MW 12,400),
AngiotensinI (MW 1296.5)%} Phe-Phe-Phe (MW
450.5)& AH&-sk3ivt.
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Fig. 2. Lineweaver-Burk plot for Pepsin-FPC
batch hydrolysis. [Temp. 45T, pH 2,
enzyme conc. 6.7 mg/m £ 1.
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3. Effect of recycling rate on permeate

flux with FPC hydrolysate by pepsin.

[V=600 mL, pH 8.0, temp. 40°C).

Fig.
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4. Effect of transmembrane pressure on
permeate flux with FPC hydrolysate by
pepsin. [V=600 mL, pH 80, temp. 40C,
recycling rate 474 mL/min].
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hydrolysate by Pepsin. [V=600m ¢, temp.
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Fig. 7. Effect of enzyme concentration on FPC
2nd-hydrolysis by Pronase E. [V=600 m £,
temp. 40C, pH 8.0, reaction time 120
min.,, recycling rate 474 m{/min,
transmembrane pressure 15 psil.
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8. Comparison of the productivity of UF
reactor system with batch reactor.
V=600 m ¢, E/5=1/200, pH 80, temp. 40°C,
recycling rate 474 m {/min, transmembrane
pressure 15 psil.
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9. Molecular weight distribution of FPC

1st and 2nd hydrolysate. [Albumin (MW

66,000), Carbonic anhydrase (MW 29,000),

Cytochrome C (MW 12,400), Angiotensin I

(MW 12965), Phe-Phe-Phe (MW 4595)].
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trEEsEY] 2% XA MWCO 50009 o2&
ARgstg o 5000 Da o[4e ZlFEIEE 34’“5]
Ark Jeon F[3012 digtw wwldel Fad slg
HES o2 (MWCO 30,000, 10,000, 5,000 ‘7’%
30000 AMgEtd RxEbdz BEag=d MWCO
50004 2E& sheRelEe EAEo] 13000
Da, 6,000 Da, 3,000 Da , 1,000 Da ¥ 500 Dal.2

::‘4
ol
-

E;R

A 27} ol FeiHA| Fgtrha Huskleh. o] A
< USRS oY aEa SRERd F @99
detel mgd Avlel BvddH A 4 =
el g 719e Ao F5HH, oled Fojof
Tt 548 AER Bk olRolAAE wRAw
12 7hegefell #s) 23 7hpgaiAl FPCe A8
$7b A=Ak ol AL Tl g mbe] Foly
QA wgol o@ Aow 7 mavhd A R947 o

%%” FPC7} &4 oA pepsin®® 1%} 7448
e & ohA] FHejel et whg7] (MWCO 5,000)90 A
pronase Eoll oa 2% 7teidsE 4 218 4
Estdr). Ao HA sheEe 24 45T,
pH 2, 712 of §44] 150 (w/w) olle ojuf
FEHEE o 89%%HTh SEAAY e
Linewever-Burk plot22 F&lgon Ko Vi
2+z} 1.25%, 0.89 mg/m ¢ /min°] it} 6L9]°44+~|
714 1% FhpEelde fRESEe £HEE
HhE 2 whE w7t Zold uwel w#HFoz

1

O I O ro o m rE rlr e

FBEEG FAdEel FHUFE T gy ¢
Q] WEelY WLEI FhAEE fF
S7b M RS BEolgUud gojol BAy



Zrketn A=7) wobd &lmrl Fvkebavl WEol
o} E2FEE 001 mg/mi, 005 mg/mL, 0.1 mg/m¢é
Z83 03 mg/mioR 9g ARE W e E
o] HAtge 005 mg/m 7] FF3] FrPEt oY
2 oA & Aol7t §id. 1A TheEsEY
B 2500 Da~20,000 Da Bl Exdw 3l
den Fa e 12,000 Da ok 2hkg7]e)
A 23 7k R g BAERe 700 Da~10,000 Dasl
A& BEAY $3E% Jehden, F2 9500 Da,
4,500 Da, 2,300 Da 2813 700 Da ©I3lt}. whehA] 2
a 7R ES 1A steRdEd HE dEeass
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