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2216E ¥57i8k: BEANRSg, WRRRE 1g, R
8 0.01 g, HAREEAK 1000 mL, pH 10,

SRR LG A AR S g, MEBRRE 1g, B
MRk 0.01 g, AEMERER 1%, BF15g, AR
7K 1000 mL, pH 10,

PR TG ks, AR S g, WEBRRE 1g, B
Mk 0.01 g, ATHETEIERY 1 %, B2RIEK 1000 mL,
pH 10.
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1.4 16S rRNA 3 [F #) PCR ¥ 3 F= 7 5| A7
1.4.1 BIARL DNA [FI3RE

41 # i DNA 4RI IR CRsgi o LW 50
e ) I A 44 (% 41 1 1 45 5 K1 41 DNA (1775
1.42 16S rRNA £[H ) PCR ¥ 14

S T IE 171514 Eubac27F (57 -AGAG-
TTTGATCCTGGCTCAG-3 ~ ) Al4[a 5|4 Eubac-
1492R (5~ -GGTTACCTTGTTACGACTT-3 ~ ) #HT
U, FX YRy iR T4 1Y 16S IDNA 7
51,

25 uL /) PCR VAAZ 1, DNA Bt H & <100
ng, 1E R AI R 51445 0.2 umol/L , MgCl,2 mmol/L,
dNTP0.3 mmol/L, 10xPCR buffer2.5 uL, Taq# 1U,
HRFEKE 25 uL; PCR S Ni4cft:94 CHiIAEME 4
min, 94 ‘CZZM 1 min, 55 ‘CiB‘K 1 min, 72 ‘C ZEfH
2 min, 30 M, 72 CH)aaEff 8 min, 4 CHE L
o 1% S E B kA PCR 724, JF4% PCR
P A R A A F U
1.43 16S rDNA 74143

F A5 BB FFIFIH Blast B AFH24C EMBL %040
., HEATMNE 16S iDNA F5IHEAT U EL 4y
Hre
1.5 A BEE J) M

B R (R 52 SR 3, 5- AR KRR A B
6, LU mL MBS 30°C, pH 10, SR 41KIRTE
AT 1 g B R SRR TR I E X
H— A S HALU).

2 BRGH
2.1 FAEIRARM B AW 0 5 B Fe Ay B

B AR 64 A7 I

1 27 NIRRT AT G TAE G N &R
1 g BN O3 ORI K B BRI = A, 7EAK
THRIERAHTAI 30 min, #EEI EIERALE 4 B pH
fH BA B ) 2216E 3G 7 P4 b, pH K ik 2
10,11,12,13, EF 15 CEFFATEELEIR. PR
AN BVE RN T I B IR, 1931 30 bRgip A
TERE I .

22 FiRANEE A AR A Ih

FHIHAF RN 30 BRI ARMR R IR 5,
25 °C, 150 r/min $EPREEFE 48~72h, WEAE30 C. pH
9 A TGS ), &REWE)E, EHHMSH W7

BRI Ay idE— 20 S0 B A

W7 BIRK I 37 MC4 station 7; HiBRAT B
134°28.79°E, 0°48.31'S; /K 1 193 m; Ff S 4k iE:
+, BtABOR, TS Rl 2001 455 H 9 H
11 1.
23 W7 EtkemE 35T
2.3.1 JEASFFIE

BT T LA B R EAPIR, dmld, AR e
RN K 1.0~1.2 pmx0.2~0.3 pmo HEEE, ik
FHAEGHE, wWRBRBEGHREZ, WE . THRRIZ%
KR 3dF IS ZAE, BHAR02~0.3cm, KEEHE
AR, NS, WAk, SiehEilod,
FEW, SR TRIE R RIS B AEEAR 1 oem
KAE VI

Bl 1 RR W7 ZEL T R R ESS
Fig.1 The morphology of the strain W7 under electron

microscope

232 HAbASNE

LR BAYE, WIEERTFR AR B RIL 100
K opHAEN 11. ¥ 4 CH&MATEK, HAEKE
JEIASAL WL 2. BRRAE 35 F1 30 C IR A K AR Peik 5]
FaE, ANTER S YR I AT, 25 CHY B ARTE
FeoE WIRELERF B I 1R), 20 A1 15 CHY, BERRA K
1%, EWEALT 25 CH. ZEEB A4 CHIZ
A, BRI W7 RREREIE N BT R, HdE
ARIREER R 25 C.
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Fig.2 Growth curve of the strain W7

2.4 W7 #Hkeg 16S IDNA L2

7E W7 WFEHT 16S rRNA JEK 4 sk f2 v, 15
HE X5 I ReRE 4 H Y 16S rDNA JFAI K
%5 1455 bp, fF&it— 16S rDNA %€ K.
1% 515 BRI Blast B PF/E EMBL 255504 12 v 3t
A7 PE A% 2R, 3k I 5k o 1) L R R RR ) 168
tDNA JPHIEN S G . & YR BRI W7
SR B I8 (Halomonas) 1) 16S rDNA 3414
IPE S 98 %, AIACG W7 HEFEN & T £h 5 )
WA W7 BRI TR0 025 B AR A e o 2 1) 41 A 40 o
S AR R TR (AR DG SR 38 5% B A 1Ak
PR AR A o
2.5 W7 M= B4t 69X
2.5.1 BRI

R R FRIE R IMAA R B, R 408
1%, T-25°C, 150 r/min ¥53% 36 h, MBS )y, 459
WA 1. Wtk W7 ARIFAKE, BARGERIFIAATRE.
B, FUME. EZERE. BUBE. CHERE. RIREK, M
VIR AME R B4, BRI AR eI 4%

R = B ANE R -
2.5.2 FIRK

HRBERFRIE R AR R, FEs s
0.5% » BN 1 %3k, T 25 °C, 150 r/min 3537
36 h, MG, gERWE 2. Bk W7 XTI
A HUEIEEI R A, ARG LR 5E Be et M A h e b
[P actd E
2.5.3 ERFEXS AR R

TERFERRFRHE P I B 7340 NaCl, 25 °C,
150 r/min X555 36 h, WEEE T, 250 M 3, NaCl

TR TN SY I WT BB R s, 2 NaCl i
TN 20 % IS AR G AE A AZ 4]

R BRI
Tab.1 Effects of different carbon sources on the amylase

production by the strain W7

B W WAEK it /) (U/mL)
Wk ++ 250.98+33.59
kg ++ 31.67£12.80
HE B + 12.4440.533
LB + 24.01+9.65
Eaa ++ 21.13£1.60
P ++ 25.78+8.25
e ++ 46.76+12.53
U + 28.66+5.87
A HE - 0

R2 BEEIRX G
Tab.2 Effects of different nitrogen sources on the amylase

production by the strain W7

R FARAEK At 2 (U/mL)

R ++ 364.251+32.53

H MR ++ 329.56+22.93

JEEE (R ++ 203.24+1.60

IR ++ 163.65+29.86

(NH4),S04 ++ 229.26+20.26

NH4NO; ++ 216.06+7.98

NH,Cl ++ 237.56+23.46
3507
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Fig.3 Effects of salinity on amylase production by

the strain W7
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2.5.4 &JE BT X TR R

TERTEREFREET NN 0.04% )87 a @ B 1, 25° C,
150 r/min $59% 36 h, WMEEE S, WK 3. L Ba®
B W S TR TR B 2 2, Zn® DU SR A i 11
[RSEA SR <l == e R iR i1 A YA S W N (1D AL 8

®3 ERBTFXHHZNE

Tab.3 Effects of metal ion on amylase production by the

strain W7

SIEET WA fif}i% 7)(U/mL)
7 A ++ 210.41+2.67
MgSO, ++ 225.87+21.33
BaCl, ++ 256.41+6.58
CaCl, ++ 193.8245.32
CaCO;s ++ 191.55+14.93
LiCl ++ 209.65+21.86
CuSO;4 + 165.91419.20
KCl ++ 193.44+13.86
MnCl, ++ 201.36+1.60

ZnS0, + 55.81+£7.47
Fey(S04); ++ 187.78 +17.60

2.5.5 IS PR Wl (1 5 i

VR AN, 2 &R RS VR T g AT ) T
BRI RE TR, AR TR R R R I DL — 83 T
Al LCBHR R, A 4. SERERN] 4 FhER
TR R0 7 Bl I W A S A D

R4 REFERNFEZM

Tab.4 Effects of surfactants on amylase production by the

strain W7
T 77 JERE (g/L) Bl 4 (U/mL)
xf M 0 301.364+22.93
VEACK) 0.1 280.62+9.56
Tween 80 0.1 260.26 +6.40
Triton x-100 0.1 321.34+12.80
SDS 0.1 240.65+5.87

2.5.6 BEFRISF [ FIIELRE RS 7 i 1 56 )
REERFREL pH HIH A 10.0, 43 507E 15, 25, 35
CHEFE 60 h, S5FIE 4. BFRRMF=EEIG A 35 A

30 CHMRPUE S, AATRE, 25 CHE, WK
PR AR L R R RRERE R I IR ), 20 #0115 °C
W, RS, FoEEREE R, U WT
BRI A = B IELRE 2 25 °C

——35°C —=—25°C —a—15%C

140 ——30C —o— 20°C

#5557 /(U/mL)

BYiE /h

Pl 4 BRI DRI S0 7= It 1) 5% )
Fig.4 Effects of cultural temperature and time on amylase

production by the strain W7

2.5.7 4R pH XS 7 Mg ¥ 5% 0

Kokl R R 3555, F 5% NaOH & 7~13 1
pH {ETEM, T 25°C, 150 t/min 3575 36 h, MEGIE 7.
RIL W7 WK1 I G - Bt is pH {24 10.0. 7F pH
fH2h 12, 13 WA, (HERE T BK.
2.5.8 WA XS FEEG I

78 250 mL FR) = 10 2B ANAN[R] 5 1) R I
e, 25 °C, 150 t/min }55% 36 h, WIS J1. 58K
B, RIS IR LIS B AE 20 mL I W7 BT~ &
2.5.9 HERhE ST =G 0 R R

PIAEWAARIGFRRERE SR 18 h A BIBUZ A [l 42t
PNTE R IR 59, T 25 °C, 150 r/min 5537 36 h,
MBS S, SRIG LR, AR 2%, Bk
W7 7=l 1k 5t e o
2.6 EABEALBE IR AR
2.6.1 i BTG ) )5

53 ITEASRIELRE R HEA T SO, RGYS 7, )
TGEWRE Hy 40 °C, 7E 35~45 C BT 11 8im (- 5.
2.6.2 VTR R R Al T 1) 0 pHL {H

FAANIR] pH AR (0 2 O R S B SV v, AT
B SN . S5 HRAH, MUk B i Id pH 8 10.0, 1E
pH 9~ 11 BBV N 3H 8 A IR 7 (8 6D,
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Fig.5 Effect of temperature on amylase activity
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Fig.6 Effect of pH on amylase activity

2.6.3 JEH BRI 1) PR e 1
PR B 2 A AE 10, 20, 30, 40, 50,
60, 70°C/AKBHIAE 0.5, 1, 2, 3, 5, 8h, WIEEHE
H1. FEHELE 10 CHI 20 CRIE 8 h, FRARMHE /17>
A 98 %1 82 %, FHFAAE 60 ‘CHI70 CLRUEL 0.5 h,
BRAGIE J155 B 32 %M 14 % (B 7D, BiUlEE
I SRR
2.7 W7 B AL FF M
¥ W7 BRI T4 5. HPLBE. JCHLEE.
WAR . HEGR 5 FOEBEERIRIETAR |, 3 d gL,
IR W7 HERRI R . RSk . SRR
P, SER WK 5. W7 A AR E it

3 ik
{3 AU RA 1 5 AT MM g
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Fig.7 Effect of temperature on the stability of amylase

®5 W71 EHKBEMEYENME
Tab.S Other bioactivity of the strain W7

S E A PER
LRI PR IRk PRI
AL P B TR Ak PR
TEWUEE P AL B 77 A Tk

TR PR IR PRI
HEGLIL PR IR PR
AR A T Atk
RIZTER AT PRI
AT PR
A Atk

PERITRAR 30 £k, P9 AMEAT RIS i i 214
b i 47 B 7 A )R, 3R R AR O IR B AT A
HEARDHEHRT S, 22, w54 W7
BIRR A RE— L SLIG TR . W7 BARAEAE SR EE 100 1
pH7~13 MFREE A, ERBE R 50 I P~ EEyd ik 3
Bevn, BERER A HLEEAR AR CHL AU, BAACR
B RAATE R ARG T, SO W7 AR & 2 ReE
FRAMZ AR =AW R, G NE AR
PF, BEAETRIHAR AU A PF T AR I 607 A 18 £6 254
hy WP PR B 4 LTS24, AT TR 40N, 7 AR e
X O L5 VR R R BRI FAR IR 6. W7 BARIF
TEREE I 1 IR A 40 °C, BaG/EH pH {2 10,
BHAT FIER I RIED N, R T R AR A B
SN HA BTG . AEE TR WT BERRIY
SABA RN ATEE L = TE g i %, FIH 7 728
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Isolation of a deep-sea strain Halomonas sp.W7 producing
low-temperature alkaline amylase and studies on its

fermentation condition
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(1. School of Life Sciences, Xiamen University, Xiamen 361005,China; 2.State Key Lab. of Marine Environmental
Sciences, Xiamen 361005,China)
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Abstract: 30 isolates producing extracellular amylase were screened from 27 deep-sea sediments. Phylogenetic
analysis indicates that the strain W7 belongs to genus of Halomonas sp. It can grow at the range of pH 7~13 and
salinity 0~10%. Its optimal growth temperature is 25 ‘C. The strain can utilize many types of carbon sources but
produce amylase only in the presence of starch. It can utilize both inorganic nitrogen sources and organic nitrogen
sources but the use of organic nitrogen sources increases amylase yield. The optimal fermentation conditions were as
follows:2 % inoculation volume,5 % salinity and initial pH10 with cultivating at 25 C for 36~48 h on a shaker at a
speed of 150 r/min.The optimal pH and temperature for the amylase activity are pH10 and 40 “C respectively. This
strain also showes the activity of denitrification and ammoniation.
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