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2
1.1.2 2
1.1.3 PVA 1750 + 50
1.2
X . ampelina TS206 23C 24h 2%
23°C 180r/min 72h
1.3
5000r/min 4°C 20min 50mmol/M
pH 7.0 4°C
4.0~5.0x% 10" cells/mL
1.4
PVA
4mm x 6mm
0.8mm ~ 1.0mm
50drop/min CaCl,
<0.5mm
50g 4C 2.12.223 2.5 12h
1.5
10%
15mL -8C
A 2.12.224 2.5
1.6
1.5
B
1.7
L, 3 9
4 3 1
Table 1 Level of immobilization condition factor in orthogonal design
Number ¢ PVA /% ¢ Sodium alginate /% ¢ CaCly /% ¢ Boric acid /%
A B C D
1 7 1 0.55 2
2 8 2 1.1 3
3 9 3 2.2 5

The levels are chosen from the concentrations usually adopted in industry. Ly 3* orthogonal table is used in this experiment

design.
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2.1
or 1.4
a1t
2t
3
%: 0.5x 10" 1.5x 10" 3 x 10'
-6 8x 10" 15x 10" 30 x 10 cells/bead
'; . . . . 9% PVA 1% 2.2% CaCl, 5%
0 1 2 3 4 1
Quantity of embedding/(10° Cells/bead)
1 A
Fig.1 The relationship between quantity of
embedding and nucleation temperature A
1.5 % 10° cells
CaCl,
<1x10° /mL
100%
2.2
A C B C
=10+ A C xn- B C
n n n 2
n B
A B
2 MR
B
D A PVA
C CaCl,
1% 5% PVA 8%
To T 2 5 4 s ecaC, 1.1% PVA
c(Bacteria)/(10” cells/mL)
CaCl,
2 B
Fig.2 The relationship between concentration of 10%

bacteria and nucleation temperature B
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B
2 = 10’ cells/mL B
1 B
5 x 10’ cells/mL 1.5 x 10° cells/bead
2.5x10° 1.67%
2
Table 2 The ice nucleation activity and leakage influenced by fundamental immobilization conditions
. Nucleation Nucleation Comprehensive
Serial number A B ¢ temperature A/°C temperature B/°C score
1 17 11 10.55 12 -3.8 -5.9 8.3
2 1 22 2 1.1 23 -4.9 -6.9 7.1
3 1 33 322 35 -4.7 -7.9 8.5
4 238 1 2 3 -3.7 -7.8 10.4
5 2 2 3 1 -4.8 -7.9 8.3
6 2 3 1 2 -4.6 -6.9 7.7
7 39 1 3 2 -3.9 -6.6 8.8
8 3 2 1 3 -4.7 -7.5 8.1
9 3 3 2 1 -4.8 -7.9 8.3
K; 23.9 27.5 24.1 24.9
K, 26.4 23.5 25.8 23.6
K; 25.2 24.5 25.6 27.0
x| 8.0 9.2 8.0 8.3
x) 8.8 7.8 8.6 7.9
X3 8.4 8.2 8.5 9.0
MR 0.8 1.4 0.3 1.1
Optimized A, B, Cy Dy
K; means summation of corresponding comprehensive scores whose serial number i§ i' x; = K;/3 MR is the maximum remain-
der of x;.
2.3 or _
—— Nucleation temperature A
AT —4&— Nucleation temperature B
2t
A B 3 Nl
A At H.X.H—/.
= 5|
6 F
B L
lese—tt——TT*
9 . . . |
0 5 10 15 20
Number of beads
20 B
3 A B
Fig.3  The relationship between number of beads
15mL 10% 1~5 and nucleation temperature A and B

© PEREREME DN RFATIESMIEE http://journals. im. ac. cn



496 43
2.4
3h A B 4
0 —— Nucleation temperature A
-1k
—@— Nucleation t ture B 2+
Sl ucleation temperature Ca
3k
4 'Il‘"‘"‘.P""ll"”"II—"‘_l.‘"“~1|\\\~\'l
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Fig.4 The relationship between time of
immobilization and nucleation
temperature A and B 15h
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Study on PVA-alginate Co-immobilization of
Xanthomonas ampelina TS206

Chen Qingsen”  Liu Jian
Department of Biological Engineering  Tianjin University of Commerce — Tianjin 300400 China

Abstract Ice nucleation activity and anti-leaking capability are both important technical parameters
in INA Ice nucleation active bactetia bacteria immobilization which can be adopted on freezing
concentrate. Both PVA and alginate are good medium for immobilization. They can be used on co-
immobilization of ice nucleation-active bacteria  Xanthomonas ampelina TS206 . The results showed
that quantity of embedding affects ice nucleation activity greatly. The order of importance to compre-
hensive scores of technical standard should be concentration of Sodium alginate > Boric acid > PVA
> CaCl, . The optimized concentration are PVA 8% sodium alginate 1% CaCl, 1.1% and boric
acid 5% . A conclusion can be draw that ice nucleation activity increases with the number of beads
and shows little pertinency with the time of immobilization whereas anti-leaking capability can be
influenced faintly by the number of beads and the time of immobilization.
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