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Development of a new rfreezing technology utilizing low temperature response in
brackish-water bivalve.

UCHISAWA, Hidemitsu
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1 B -Ala-0rn-Orn 2

The ornithine content of an extract of the brackish-water bivalve, Corbicula
japonica, increased when the bivalve was frozen. But that mechanism was completely unknown. A novel
ornithine-containing tripeptide, named acorbine beta-AIa-Orn-Orna, commonly found in C. japonica,

which is believed to be the source of increased free ornithine. The total amount of beta-alanine and
ornithine in the extract remained constant regardless of the temperature at which the bivalve was
processed. The amount of free beta-alanine and ornithine increased significantly when the bivalve
was frozen, with a corresponding decrease in peptidic beta-alanine and ornithine. The results
suggest that changing the growth conditions triggers tripeptide proteolysis within the bivalve,
which ultimately manifests in increased free beta-alanine and ornithine. Now, we are studying the
low-temperature response mechanism of the bivalve in order to develop a new freezing technology.



Orn
orn
orn
Orn
orn
Orn
orn
orn
orn
orn
orn
(acorbine, B -Ala-Orn-0rn)
acorbine
orn B - B -Ala
orn
Oorn B -Ala
@
-80

20mM Tris-HCI pH 7.5

10,000% g, 30 min, 4

0.22u m
10,000
B -Ala
orn ATP Mg?*
HPLC
ATP
MgZ+
[HPLC ]

Mightysil RP-18 GP (5mm), 150 mm
x 4.6 mm (Kanto Chemical)
L-6200 Intelligent Pump (HITACHI)
50mM sodium acetate buffer(pH5.0)
:methanol :tetrahydrofuran =35:58:7
1.0 ml/min
Fluorescence (Ex 340 nm, Em 455 nm)

®
DEAE-Sephacel
NaCl
Sephacryl S-300
[ ]
DEAE-Sephacel ion-exchange column
(2% 25 cm)

linear gradient of 0 to 0.5M of NaCl
in a 20mM phosphate buffer (pH 7.2)
3omi/h 4°C

5ml 280nm
[ ]
Sephacryl S-300 column (2.3x 118
cm)
0.1M NaCl 15mi/h 4°C
5ml 750nm
MW 689kDa, MW 362kDa, MW 206kDa,
MW 177kDa
(3)SDs-
SDS-
10-15%
CBB
phosphorylase B
(97.2 kDa) BSA (66.4 kDa) ovalbumin

(45.0) carbonic anhydrase (29.0) trypsin
Inhibitor (20.1) lysozyme (14.3)
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Conditions of HPLC

Column : Mightysil RP-18 GP (5mm) 150 mm x 4.6
mm (Kanto Chemical)

Pump : L-6200 Intelligent Pump (HITACHI)
Mobile phase : 50mM sodium acetate buffer (pH
5.0) :methanol : tetrahydrofuran =35:58:7

Flow rate : 1.0 ml/min
Detection : Fluorescence (Ex 340 nm, Em 455
nm)
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DEAE-Sephacel

DEAE-Sephacel ion-exchange column (2x 25 cm)
was performed. Elution was carried out with a
linear gradient of 0 to 0.5M of NaCl in a 20mM
phosphate buffer (pH 7.2) at a flow rate of
30ml/h at 4°C. Fractions of 5ml were collected.
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Sephacryl S-300

Sephacryl S-300 column (2.3 x 118 cm)
equilibrated with 0.1M NaCl was performed at
4°C and eluted with the same solution at a flow
rate of 15ml/h at 4°C. Fractions of 5ml were
collected. Column was calibrated with
authentic dextrans: 1, MW 689kDa; 2, MW 362kDa;
3, MW 206kDa ; 4, MW 177kDa. - @ -, 750nm; —=,
fraction of acorbine synthesis
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0 A=z 6.3 6.8 37 42
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Fraction No. (5ml/Tube) . ’ ’ ’ .
FIEZEE 346 32.1 15.2 13.7
Sephacryl S-300 Hy 5.1 6.7 72 85
FI=v 1456 135.7 472 435
Ny 53 6.1 55 58
(3)SDs- AUn4s 26 32 47 47
Sephacryl S-300 a4y 39 52 64 70
Foo 13 20 27 32
Fr_.No.49 SDS- B-75=v 89 315 135 132
45kD LTS 15 24 28 35
Sephacryl S-300 AL=F> 13.3 54.0 25.0 26.5
I3, 27 34 56 58
TILE= 47 45 8.0 6.7
45000 4 (nmol/mg of the extract powder)
SDS-PAGE (10-15% Gradient gel)
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Lane M, Marker (94kDa, 67kDa, 43kDa, 30kDa, 20.1kDa, 14.4kDa)

Lane 1, Original solution
Lane 2, Fraction No. 116 (DEAE-Sephacel ion-exchange chromatography)
Lane 3, Fraction No. 49 (Sephacryl S-300 gel chromatography)
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