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Abstract A strain producing cold-adapted degradation enzyme was isolated from cold northern China. The strain was
identified as the genus Shewanella by the morphological identification and 16S rDNA sequence analysis, and named
Shewanella sp. J5. The optimal growth temperature of strain J5 was 5~15 ‘C, indicating that it was a psychrotrophic bacterium.
The activities of protease and amylase were the strongest among those enzymes produced by strain J5, and sensitive to high
temperature. Property test showed the protease had 20% residual activity at 0 “C, and the optimal temperature and pH were 40
‘C and 8.0, respectively, while the amylase could keep 40% residual activity at 0 ‘C, and the optimal temperature and pH range
were 30 'C and 7.0~10.0, respectively. The protease activity could be obviously stimulated by Mn?* and Fe*". HPSEC results
showed that in the process of hydrolysis of casein protein the macromolecular peptides were easily degraded into small peptides
by the protease. Compared with activated sludge, strain J5 possessed higher dehydrogenase activity at low temperatures. At 5
C, the removal rate of COD could increase by about 33% in activated sludge after adding this strain. It suggests that this strain
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may have broad application in cryogenic wastewater treatment. Fig 6, Tab 2, Ref 17
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Fig. 1 Growth curve of strain J5 at different temperatures (a) and its electron micrograph (b)
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Fig. 2 Effect of temperature on the activities (a) and thermostabilities (b) of enzymes
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Fig. 4 Effect of various inorganic ions on the activities of protease (a) and amylase (b)

B S R TG A 42 B BT, Pb R CutBE B R TS (1R
4-b).
LR R R VE A B AERS 52 4 B B TR R N S ROk R

TR TSIT 7= 178 AV T %o 462 JA 9 B A A2 1, T L R
V10 46 R 43 4 B B S T R T s K P i R S e 4
T, P, BBR IS AT R 6 B 4 i T A 35 K Ak B A5 3
.

224 EAERREMEIEREST AR X 43 I 2 5
HEAT 43 B3 ) o RE Jie HEBH (435 (HPSEC) ¢ AR 43 BT il it 1o
B, AR mES, Xfba, b, o, dEI, Fiffd D, EEEAE
AR S R G 0 TR T, il 5 6 e b ) PO SEE G, K43 F
W T e T o 1y L A9 38 ¥ . 3 o A B JS A oA O VR
ML 2R C (M, 12 500) | FFETAG (M. 1450) . ZHE R - L&
M2 - MR R - K =R (M, 451) | LRTR - CRAR - CERR (M,

i (=3
0.50 - - E o = =
1 a — P e o
gl 5 & b
0.40 | YN
] AT
030" Y
=) 1 /
< ] |
0.20 1 |
1 /
0.10 | / I
i //
0.00 - £ o
5.00 10.00 1500 2000 2500  30.00
t/min
0.80 | =
c ]
0.60 | 8 gﬁ |
2 iR
0.40 2| ‘
]
8 / %
0.20 & /M~ .
/ Al
/,\ - - 1\ .
0.00 ‘ PAY ] ‘ < v - ‘3 ‘ A ‘\‘/”7
5.00 10.00 1500  20.00 2500  30.00
t/min

AU

AU

189) Xt HEZEATHPSECE i , 45 3% W i 35 7K ik ihf 1] 119
B, A AR SR W R, KK (510 000)
JIt o LA 7 0 2« /a3 5K (<10 000) Hufi] W2 i 8ok, R
Wi A A R IR A5 1 N B AR A i 2> i BE.

2.3 BIHRISER R S BRI IR S 1%

TET5 K AL PR R vy, Il S M 1 KPR L O R
BT R A B, DA AR Ak BT B AT RO, B
P 5 K Ak BEAE 7009 FE B bR UL A A A W Ak BRSO A P
BIRCE Y G . B A HL R RS K I 5% O 5 BT bR
I5TG M 32 U B2 A S 175 00, AAH [R) VSS9 1 175 g v 9 Hh i

TR S o B 5 O ORI S L 61 MR IAT LB Y, 7
B GRS R TR IS AT e A M, T IR T Y R
TG PET5 U a4 G (18 I S TG P AN B0 T o2 B 1 Ak IS A Al
TG PRI 10%, 3R WY ¥4 TR 76 IR 2% 2R AT B LR 457 AH X 8¢ e 114

: g
060 b 285
0.50 A | F
040 . / |
030 L \
0.20 SN \ 2
0.10 | et A

1 A | B AN
0.00 | - - ~ - v ST OO A ‘ \,/‘

500 1000 1500 2000  25.00  30.00
t/min

080 - IE:
0.70E d f_
0.60 SR

] =85 |
050 | va
0.40 - /
030 . 3z Lo
020 | 8§ ./ \,
0.10 s 7

1 P ‘F/ o N
0.00 - — 7z ~ / <,\,  O XS *pj‘* ‘\/T_

500 1000 1500 2000 2500  30.00
t/min

5 0h(a), 2h(b), 4h(c)F16h(d) AR KR & K AR THPSECIE
Fig. 5 HPSEC results of hydrolysis of caseine at 0 h (a), 2h(b), 4h(c)and 6 h(d)



874 N 554 R

Chin J Appl Environ Biol 16 4

it S, A AT LR S

R WEHAEREREZMNFESEEEE (/gL' hD
Table | TTC-dehydrogenase activity (A/pg L' h') of strain J5
at different temperatures
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Table 2 Effect of adding strain J5 in activated sludge on removal

rate of COD
COD S I5HiE e
(p/mg L) Activated sludge  J5-+activated sludge
HE7K Input 580 580
7K Output 334 142
J:BR# Removal rate (/%) 424 75.6
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