4.1
34.26% 0.33% 0.45% 1080 ppm
2x10~ CFU/mI coliform bacteria 2.5x10" CFU/mI Escherichia coli
Grant (1980)
Nakamura (1986) 34.26%
heme 1080 ppm heme
heme hemin th
# (Tybor
1975) proteases
globular
heme globing
0.33%

(Hald , 1981) ,



coliform bacteria E.coli

ft : }o Nakamura (1986)

coliform bacteria

(Grant, 1980; wismer Pederson, 1988)

5.2
proteases
Alcalash® NeufrasJ®
Kilara(1985) : hemoglobin
2 160 135% papain t
100%
Alcalasi® (0.6 unit/g) pH 8.50 60 °C (NOVO Industri, 1984a)
Neutrase® (0.5 unit/g) pH 6.5 60 °C (NOVO Industri, 1987)
6 % ' 40
Alcalasi® heme content recovery 5e6%
Neutras @ heme content recovery 8%
Alcalas*"® heme |
Alcalasi® Neutras” ™ | endopeptidases
Alcalash® Bacillus licheniformis
Neutrasi® Bacillus subtilis 2 specific
activity hemoglobin
heme ' globin polypeptides

hydrophobic Alcalasi® specificity



hydrophobic

hemoglobin

NeutrasiJ® (Adler
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polypeptides ' ' ' ' heme

Nissen ,1986 1 Rossi

Fanelli, 1964 , Hayakawa 1986) Nakamura
(1986) proteases basic
protease Bacillus licheniformis ' heme neutral
protease Bacillus subtilis n
Alcalase® (0.6 unit/g)
5.2.1 |
Alcalase® (0.6 unit/g) E/ 2, 4, 6, 8 10 % 'm
35, 45, 55 65°c
DH
4.2-4.3
DH (p<0.05)
DH ( 4.1)
| DH
substrate )
DH
DH (W hitaker, 1972)
DH 35° DH
65 °C DH ' ' (p >0.05)
55-65 °C activity ( N

Petersen (1981)

Alcalas” (0.6 unit/g)

hemoglobin

0.3 AU /litre 30-80° C



30°c activity
55-65 °c activity
| fivi-

Duncan’'s New M ultiple Range Test

Alcalas~© (0.6 unit/g) E/S 8 10 vm
DH
(p>0.05)
' Alcalase® (0.6 unit/ig) ' E/S 8 %
55°c
5.2.2 regression DH
DH
DH
Duarte (1988) : o
DH
DH
Alcalasi®©
(independent variable) 5, 10, 20, 30, 40, 50
DH (dependent variable)
6 regression DH
logarithm ic regression y = 16.473 + 20.897
corelation coefficient (r2) = 0.985 (p<0.05) r2

regression

coefficient(b)

b +20.897

thr

60

(p<0.05)



! ! ES complex

ES complex

heme content

heme

( p<0.05)

DH

! (Adler Nissen, 1986) y
y = 16.473 + 20.897 inx
! ! Lo DH
. 5.3 ! LI DH
! 1o DH 10-100
| ! A regession
DH ! 10-40% DH 50
! ! Lo
50,60,70,80,90, 100 !

(0.6 unitig)E/s 8 %! 55°c ! !

4 58 8 2 57 20 54
33 44 54 26

DH, 4.2 )1 | % yield, protein recovery,
recovery ! DH
Lo
yield protein recovery Lo 2
yield, protein recovery, heme content recovery
( 4.5-4.6) DH
protein recovery heme content recovery
! 90 100 % yield, protein recovery

68

DH 10-40%

DH

Alcalash)

heme content

recovery

yield,

heme content



recovery

polypeptides

heme

hydrophobics ' ,

69

heme Van der WaalS ferrous
imidazole histidine alpha 92 beta
polypeptides (pocket)
hemeoglobin hydrophobics hemoglobin
heme globin
hydrochloric chloride ion ferrous
ion ferrous chloride polypeptides pi 4
hydrochloric pH (Rossi
Fanelli, 1964, Hayakawa , 1986) yield ,protein
recovery heme content recovery
DH
DH
DH
DH 90 100 1
I I myosin actin  myoglobin
hemoglobin myosin actin
hemoglobin myosin
(globular) hemoglobin
: hemoglobin
Alcalash polypeptides
functional group -NH3+ -COCT '
(Rossi Fanelli,
1964, Cheftel , 1985) DH 90 100

DH



DH 90 100 ,

(p »0.05)

2/5 %

tripolyphosphate pyrophosphate

70

3 %
myofibrillar protein
TARIMNKT

0.3 % '

myofibrillar proteins

( Ellinger, 1972)

DH 90 100

activated carbon powder

heme

- hemin

chloride ion polypeptides

heme

activated

activated carbon powder

activated carbon powder 10
20 40 60
content recovery

carbon powder 10, 20, 30 %

(Hald

%

Alcalas?”"

, 1981)

activated carbon powder

55°c

60

35, 45, 55 65 °c



60 activated carbon powder
protein recovery (p > 0.05) heme content
recovery ' ' activated
carbon DH 90 polypeptides
heme activated
carbon heme polypeptides
pore size carbon atom
4 (G arten , 1957) 4.8 heme
content recovery 55-65 °c activated carbon 20-30 %
(p >0.05) polypeptides
activated carbon B
protein recovery (P >0.05)
activated
carbon powder 20 % 55°c
DH 100 heme content recovery
activated carbon powder 30%-65°C 20%- 55°c, 20%- 65°c
30%- 55°c heme content recovery
(P > 0.05) 20%-65°C, 30%- 55°c,
30%-65°C protein recovery ' ' (P < 0.05)
activated carbon
heme heme
non-polar di tripeptides
, protein recovery ' (Hassler, 1974)
activated carbon powder 20% 55°c

heme content

recovery



*11 ' ‘ 20, 40, 60, 80 100
heme content recovery ( 4.11) 80
. ; > .
activated carbon } activated
carbon pore size heme
Van der WaalS hydrophobie heme (
pore size carbon ’ pore
size
(Hutchins, 1980)
' 80 80 100
G arten (1957)
' activated carbon
’ activated carbon
DH 100
$ i heme content recovery
DH 90 3
' ' ' 80
2 activated carbon powder 20%
55 °c
5.4.3 |
5.4.2 3%

DH



( 4.15 - 4.16)
activated carbon powder '
/ ' (p > 0.05)
DH 100 DH 90 (p < 0.05)
DH 100
' DH (p < 0.05)
DH 90 '
(p>0.05) activated carbon powder '
DH 90 16.73% DH 100 ' 79.3%
DH 100
DH 90 100 / |
|
| hydrophobics
tryptophan , tyrosine, phenylalanine

hydrolysation (Schrodter Wolm ,1980) activated carbon
, hydrophobic , dipeptides tripeptides
hydrophobics
(Hassler,1974) ' ' ' DH 100
activated carbon powder 20 %

' freeze
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drying spray drying
) - , - 2
( ) 2
spray drying 210 °c
90 °c 30 400
freeze drying shelf plate 35°c condensor -30°c
4.19 1 solid protein recovery
| protein solid recoveries 77.75
67.63 % heme hemoglobin
pi 4 pH
pi NH3+ OOCT
functional group
( Regenstein Regenstein, 1984 )
activated carbon heme
tryptophan, tyrosine, phenylalanine
70.24 67.63 %
Nakamura (1986)
solid protein recoveries 87 79 %
T- ' heme 2
spray drying solid protein recoveries
66.79 48.31 % freeze drying freeze
drying batch N
spray drying spray dryer SD-04
lab scale 30



Nakamura

! Alcalasé®

83.2 %

( 4.22)

drying

drying

(Harris Karmas,

0.2

cyclone separator

! %

freeze drying spray drying

freeze drying ¢ 4.20)

0.0035-0.0036 % |

96.8 %

hydrolysis Lo
(1986)
activated carbon

% !

Lovibond Tintometer

6.0

75

%

freeze
spray drying 2 brightness
freeze drying !
35 °c !
spray
! ! 90°c
?, |
1975)
(functional properties)!
!
2 ( 4.23 4.6) pH 4, 5, 6,



7, 8, 9, 10 freeze drying

spray drying pH Hermansson
Hermansson( 1976) globin
polypeptides - 3+ -COO-
freeze
drying spray drying '
aggregation , polar amino group
( Cheftel, Cugq Lorient,
1985)
2
2 ( 4.21)
|
1 log cycle ( Hayes, 1992 )
spray drying?”
freeze drying 190 °c
coliform bacteria
E. coli ' specification |
(Aprocel® Aprocat,S .A.
Veprc® 90HT Veos NV )
5000 CFU/g E coli

pasteurization ' -

vegetative cell
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3 % i
40 ml (
3 %) ;
A Th
( 4.24)
|
?} globular protein fibrous polypeptides
(Swan
Catcheside ,1983)
freeze drying (W hitaker
Tannenbaum, 1977) 2
J . 2
' (p >0.05)
freeze drying
(p<0.05) C heftel (1985)
] 1* body, adhesion
2
2 freeze
drying [ ]

spray

drying



{fi
(cohesion) (M ittal Usbome, 1985)
emulsion S atterlee, Bette,

Ezra (1973) Nakamura (1986)
1%, 3% 5%
5% 3 %
l albumin
globular-like fraction ISP caseinate
3%
yield ¢ 4=2'5Y caseinate
ISP
yield (p<0.05)
(p>0.05)
( Dominic,1989) chopper
[
ISP
caseinate I "
ISP Mittal Usbome(1985) ISP
80-90° C
80 C
caseinate globular

(randan coil) hydrophobicity



hydrophobic hydrophillie

( Cheftel , 1985) Idu ! em ulsifier binder

adhesion

-NH3+ -COCT

( 4.26)

th (p > 0.05)

3%

m yo fibrillar proteins

97 % Th
»( 7.90
ISP
tryptophan, tyrosine,
phenylalanine ' caseinate
caseinate (
ISP ,
, ISP (p>0.05)

hardness, cohesiveness, adhesiveness, springiness,
guminess, chewiness (Bourne , 1978) "

Texturometer firmness
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5.7
"
in- LDPE aluminium fo il laminate /
50 (29-31°C) 12
/
12% protein solubility
Ixio5 CFU/g /
{ (2533)
12 LDPE
8
12 % ( 4.27) { aluminium
foil laminate , protein solubility
/ aluminium fo il
Th LDPE = — 1-1.5 g mil 100
35° 90% (Hui, 1992) {
log 1% ( 4.28) /

12

| ' vegetative cell
( Hayes, 1992)

12

(29-31 °C)
aluminum fo il laminate

LDPE 6-7
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