86 %
(G rant, 1980)
Haemoglobin
polypenptide 4
2 (146
heme !
hemoglobin 1
heme
g lob in
heme
(Tybor, D ill

Landmann, 1975)

isolewucine

(Grant, 1980)

alpha-chain 2

35-45 %
5,000-8,000
% ' hemoglobin
strom a protein 14 % 1
68,000 daltons
(141 ) beta-chain

polypenptide

non-polar residue
g lo b in 94 % heme 6%
9 % hemoglobin
! ' (d énaturation)
hem in
g lobin

m e thionine



! sodium citrate
0.5% ! 1 9
(Tybor, D ill Landmann, 1975)
sodium citrate citrate ion calcium ion
calcium citrate , calcium ion '
prothrombin thrombin 1 '
blood plasma
separator centrifuge 10°c 3,000-5,000 g
(Autio , 1984)
# proteases
proteases
(P etersen, 1981)
peptide polypeptides hydrogen
ion hydroxy ion #
# 1 #
FAO/WHO (Novo Indwustri, 1984a) proteases
2 peptide exopeptidases
peptide N -term inal c-term in al polypenptide
endopeptidases peptide polypenptide
peptide (S tawuffer, 1989)

proteases

endopeptidase

S



4 (W ard, 1983)

Serine proteases h ! 25,000-30,000 daltons
! serine active sites ! optimum pH
: 7-11 optimum tem perature fi 60°c !
! diisopropyl fluorophosphate (DFP) ! try p sin

s u b tilis in

N eutral proteases ih ! 35,000-45,000 daltons

! prosthetic optimum pH !

7-8 pH 5-10 optim um tenperature
60°c calcium ion

! therm olysin N eutras?

A spartic protéinases th ! 30,000-40,000
daltons optimum pH 3 -4 DFP
diazopeptones ! " ch pepsin ! aspartic

active sites

Cysteine protéinases ! optimum pH 7
cystein active s ite ! ! sulfhydryl
! ! papain brcm elin
! J a ¢ tivity !
! ! [ pH

substrates ! !

! substrates ! ! !

! K ila ra (1985) ! serine

proteases ! B acillus licheniform is !

A 160 % ! neutral proteases !

B acillus subtilis 135 % ! a ¢ tivity



papain 100%

Nakamura (1986)

proteases A ' ! serine proteases B acillus

lic h en iform is

, neutral proteases B acillus s u b tilis

Aspergillus oryzae papain

optimum c¢condition ! ! 300 $ serine

proteases I

trich loroacetic acid(TCA) soluble nitrogen

350 mg % TCA soluble nitrogen
neutral proteases 90-140 mg%
haine
heme 1 (heme content recovery)
serine proteases heme heme content
recovery 1.7 %
neutral proteases 77-82.1%
Novo Industri (1983) Alcalase® 0.6L
(serine proteases) B acillus licheniform is
' ' Alcalase™ 0.6L
s u b tilis in Carlsherg endopeptidases serine
proteases optimum pH 8 -9 ! pH 5-10 ( 25 oC)
pi 9.4 optimum tem perature 60 °c¢ Chu ' 27,300 daltons
monopolypenptide 274
cystein d is u Ifid e serine 221 h is tid in e
64 aspartic 32 active s ite
! serine DFP phenyl-m ethylsulphonyl!l fluoride

(PMSF) Alcalase ®

hydrophobic



Petersen (1981) Ward (1983)

proteases '

casein whey

meat protein recovery

proteases

rennin

proteases m dough

, papain

neutrase \

alkaline proteases

alkaline

protease collagen

e la s tin ' polypeptides
proteases
papain newutral proteases!
pepsin papain!
neutral a lkaline proteases membrane filte r



Hald (1981)

trisodium citrate 40 % '

4 centrifuge '

8 %

Alcalas<J&)o0.6L (activity 46.4 Anson unit

55°c pH 8.5 pH therm ostatic
pH-stat DH 18.1% , ' pH 4
hydrochloric 65°c 60
pH 3 sodium hydroxide ,
activated carbon , activated carbon
reverse 0smosis 30°c pH v
7 spray drying 63.9%

] luncheon meat

Drepper (1981)
Rohm Fungal
Proteinase £ 7 A spergillus oryzae , pH 4.0
50 oC ! ly sine 10.2 %
arginine 33% threonine 31% isolewucine 0.17 %
su lfur 1.5 %
Swan (1982)
Alcalase? a lkaline
proteases 55 oC 50-90
DH 18% u ltra filtra tio n molecular

cut o ff 3,000 daltons



Regnier (1983)

200-300%

reverse osmosis

1000 104
0.1 % 16.5 % Fe 0.0087

! 300 /
Delaitre, Lorient Bourgeois

§ acidified acetone

55°c, pH

pH-stat DH 18-24

NOVO Industri (1984b)’

300 %
alcalas”™ (serine proteases, activitiy
55°c DH 18-20%
hydrochloric 55 °c
heme

activated carbon ! '

pH
thermostatic pH-stat

4% activity

DH ' 18%

Nakamura (1986)

Alcalas”™

activated carbon

spray drying

80.4 %

% Na 0.0054 %

Escherichia coli

(1984)
"Alcalas™
8.5 pH therm ostatic
% heme 8%
24 AU/ ) pH 8.5,
pH 4
30
NOVO
8.5
8%
6-60 Au/
DH 20 %

serine proteases



10

neutral proteases

substrates 5 % ! 4 % (activity
2,000 AU/ ) pilot scale 56%
1#
polypeptides | 1,000-2,000 40
Duarte (1988) papain (850 1IU/gm)
pH therm ostatic pH-stat
56°c, pH 8.0 substrates 7.5%
4 % DH 13%
structural rearrangements peptide ,
activity
pH 3 therm ostatic pH-stat
DH
Dondero (1990) ferrim in
(blood cell concentrate ) milezyme APC~” (alcalase
protease Bacillus licheniformis) 61°c
pH 9.3 substrates 8.0 % 2.5 %
ce 18 » ¢ activated
carbon 1% 30 ' horned 57.5 %
66.24 % protein recovery 57.84 % 0.0204 %
1500 / coliform s staphylococcus
3 /

Degree of hydrolysis

degree of

hydrolysis (DH) DH



polypeptides

hydrolysis ' " #
Kjeldahl, uv absorbance,Folin-Lowry Color Development, Bicinchroninic
acid, Coomasie Brilliant G 240 stauffer(1989) EH
ffla
DH = x 100
I )

- colorim etric ninhydrin

reaction, trinitrobenzenesulfonic, fluorometric reaction

fluorescamine, o-phthalaldehyde DH
DH = ' x 100
1 ( Kjeldahl, Nx6.25)
peptide alpha amino

(Adler Nissen, 1986)



N-tenrdnal

(Adler

pH meter,

DH

DH

peptide pH 7.
) ?! c-terminal
pH activity
pH
''sodium hydroxide calcium hydroxide
Nissen, 1986) 1?) ' pH-stat method
pH Jacobsen (1976)
?1
?1 ]
DH = B x Nb x 1 x 1 x 100
Mb htot
B 21 ( )
Nb NS norm ality
Mb = ( )
1 calibration pH-stat pH 8.5,
50-55 °c, 1.04
Atot = peptide
8.3
DH Duarte (1988)
DH
1

?)

12



13

\Y | # #
# (adsorption) 1 " #
# # # # #
(adsorbent) # (adsorbate) # #
# activated carbon, silica gel, carboxy methyl cellulose (CMC)
sodium alginate activated carbon #
# activated carbon
Van der Waals force, covalent bond hydrogen bond #
activated carbon #
polypeptide hydrophobic activated
carbon 2 H gas-phase adsorbents
liguid-phase adsorbents 2 1 # #
(granule) (powder) #
#
# # # # hydrophobic arom atic
1) # # ?
" # # #
# # (reactants) # #
# logarithmic (Garten, Nat,
W eiss, 1957, Bemadin, 1976, Hutchins, 1980)
Sato, Hayakawa Hayakawa (1981)
globin # ion exchange # # CMC
hydrochloric 0.01 M |
globin globin CcCMC heme
chloride ion # pH 3.06, CMC 0.96

globin

%



14

foheme 97.4 % protein recovery 41 %
Novo Industri (1984b) activated
carbon powder heme
, 100 pH 4.5-5.0 55°c 60
, activated carbon powder
diatomaceous earth
Lee (1990) globin sodium
alginate carboxy uronic vicinal
hydroxy sodium alginate
CMC 4 heme alginate
globin pH 2.25 NaCl 0.348 %
alginate 0.107 % heme 97.6 %
protein recovery 64.9 %
Swan Catcheside (1983)
|
0.25 % 1.8 %
sodium caseinate soy protein isolate
D elaitre (1984)
alcalas<££)o.6L pH 8.5 55 °c¢
DH 18-24% 100% pH
sodium chloride o 2 M acidified



acetone Y,V | ' 18
em ulsifier ' '
Nakamura (1986)
Randres '
4 % ! 9%
100% 83 90 ml pH 3
em ulsifier
1978) Hald (1981)
curing brine 10-20 % pH 7.5
fat emulsion ,
(1986)
2.5 % 2.5 % |

(Hald

55 %
pH

polypeptide

em

alcalas<”™ 0.6L

(wism

luncheon meat

0.5% cook

, 1981)

15

ulsion

em ulsifier

blood emulsion

er and Pederson,

Nakamura

ed ham 2.5 %
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14 (Nx6.25) 1 4
( / , 2533)
/ emulsion
(Girard , 1992)
1
actcmyosin actin myosin m h
(Hoogenkamp,1989)
|
Cheftel, Cug Lorient (1981), Autio (1984)
(unfolding) (dissociation”™ "' | (quaternary structure)
monomer
(globular) 45-50 °C
fibrous 80 °C
peptide

protein-protein

interaction



protein-solvent interaction

r (repulsive force)

hydrophobic interaction,

electrostatic interaction,

(attractive

force)

hydrogen bonding

disulfide crosslinks
»1 fi
pH ionic strength Henmnsson Hermansson (1982)
?! sodium chloride
Instron
Universal Testing Machine
R °c (77 °c)
protein-protein interaction
! sodium chloride pH 9
1 pH 7 pH
Cheftel (1981)
pH
disulfide hydrophobic
pH pi

hydrophobic

egg albumin urease pH

35% hemoglobin,

polypeptides

Autio (1984)

catalase,

4.7%

17
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pH 5.7 gel strength 12.2 millinewton
4 millinew ton 60 °c gel
strength 28 millinew ton 95 °C 72 milinewton
pH

protein-protein

reactions pH

Foegeding Lanier (1989) ' albumin

fibrinogen - )

myosin fibrinogen ( 3 mg/ml )
myosin albumin ( 3 6 mg/ml )
myosin fibrinogen 50°c

album in I 85 °C
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