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Isolation and exopolysaccharide screening of halophiles from Zhoushan Islands. Journal of Zhejiang University(Science
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Abstract: Totally 120 halophilic strains were isolated from mud and water samples from Zhoushan Islands. Most of
the isolates are moderately halophilic or halotorant, in which, white colonies are dominant species while red and
yellow colonies are also popular. Cells of the isolates are mainly cocci or rod-shaped and approximately 81. 6% of the
strains are Gram-negative. The results indicated that the communities of halophiles are widely distributed in Zhoush-
an Islands and possess diversity. All the isolates were screened for EPS, among which 19 strains showed positive in

EPS-producing. The strain HS239 displayed high EPS productivity.
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¥ 3% #& B (DSMZ Medium 97, /L):7. 50 g
Casamino acids (Difco), 10. 00 g Yeast extract
(Difco),3. 00 g 7 EEBR =4,2. 00 g KCl, 20. 00 g
MgSO, « 7H;0,0. 05 g FeSO, * 7TH;0,0. 20 mg
MnSO, * H;0,250. 00 g NaCl,pH 7. 4. ’

¥ 3 # C(DSMZ Medium 823,/L):125. 00 g
NaCl, 160. 00 g MgCl, » 6H,0,5. 00 g K;SO,,0.10 g
CaCl, « 2H;0,1, 00 g Yeast extract (Difco),1,.00 g
Casamino acids (Difco),2.00 g JE#,pH 7. 0.

¥ 32 2 HM(/L) :100. 00 g NaCl, 2. 00 g KCl,
1.00 g MgSO, - 7H;0, 0. 36 g CaCl; * 2H,O,
0.23 g NaBr, 0. 06 g NaHCO;, 0. 20 mg FeCl;,
5. 00 g Protease-peptone (Difco), 10. 00 g Yeast
extract (Difco), 1.00 g #j&i¥,.pH 7.2~7.4.

K@ HS(/L):50. 00 g NaCl, 2.00 g
MgCl,, 6. 80 g MgSO,, 2. 80 g KCIl, 0. 16 g
CaCl,, 0. 32 g NaBr, 10. 00 g #Zj ¥, 0. 20 mg
FeCl;, 10.00 g BEME, 1. 00 g Yeast extract (Dif-
co0), 5.00 g Protease-peptone (Difco), pH 7. 5.

KB I YT(/L):120.00 g NaCl , 2.00 g
MgCl,. 6H,0, 2. 80 g KCl, 0. 16 g CaCl;, 0. 20 mg
FeCl;, 36. 00 mg FeCl, « 4H,0, 0. 36 mg MnCl, *
4H,0, 10.00 g #j% ¥, 5. 00 g Yeast extract (Bac-
to), 2.00 g Protease-peptone (Difico), pH 7. 0. .
1.3 MkIESad

BUKFE 100 ~200 L 84 F45, 37 C 18 b 8
Fr o BMAEER MR AL, EEXBLUER. +
BENESEYKENREBEE, BRETBGEST
B3t difb i RO BBk A0S R ARAE , RIe DA MR
—80 CHRFF.
1.4 EEFRIE

HUES . EXRMEFHETELEBHEN
£ (Olympus, B071).

WEEE - MELR EEERER 2~4 d 5K
ROKRDMERDEZ EUREANRES.
1.5 SEERE

NaCl =KW #HXH 0%,0.5%,1%,2%,
3%,4%,5%,8%,10%,12%,15%, 20%, 25%,
28% NaCl fyW kB33 37 CHi 5, BeF BN 124,
E B I 5E o B VA Y6 R BB (ODsoo ) :

MgCl, KWK E 5 B R E A B 2 A2
&4 T Mgt ¥E 439k 0, 0,005, 0,01, 0,02,
0.05, 0.1, 0.5, 1 mol/L, &K 1%,37 CTH

7% » 2 B W 2 B A W A 6 R 4B (ODso0 ).
1.6 EWMTLRMNE

EHRHIE HS fl YT RESESF R P EFEN
B KWK, A 9 800 g B L 20 min, kWA
EBFKREN 24 h BRI, MA3FE o=BLNHZE

JFE 4 CULEE®. 153 00 g B4 20 min ¥ L7,

TIRARE K& RERER, AER-mRE" M
EHEHETR.

2 & B

2.1 BN
W11 g AKRES R 16 L ARS8
Sk 54 BRI 66 BRELEE, 3L 120 BRI R, XUSEBRK
B EFSRERENEREFERK. B 1 32
FNENTEREF BB NERK LA
2.2 MAEES
W%EQ.A. ¥ B AXERRABE. K
HEEEEL HKRAGHREE, 25 HEKEH
A9 58% . 18% 1 13% (LHE 2). & kRO W&k £ H
¥,H#&HN 0.5~3 mm; RECH S MEE; KEHA
B, L EHREN.

HM
13%

MGM

B
C 3%
18%

1 A [ 4% 30 2 S G o 0 L 1

Fig.1 Distribution of strains in different media

bright milk

ellow yellow
pink 1% 2%
red

yellow
13%

white
58%

B2 EREFRNARBCHKAERLAXR
Fig. 2 Distribution of strains with different pigment on

agar plates
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2.3 ARAES

# KA EBERMAREFR, HICERR,
VEREFZEMES. EXRKREERENV, £2KH
HHABLEAKBE . AN 8L 6%, EXLKHMAEYS
K1 AU . XERBHLEAETURENG R —
ﬁ[24]-
2.4 HEPHE

i 3 %ot K o B VR R0 4 BB B R E A W
2,5 EA TN 30 BRE bR T A B F R E AT

(R#E D.
2.5 FHEEERNE

FEHERI XA 120 BRPEEE B, TR E D) 19 BREE™
ARSI, 8 BRI E L(EHRRS A, ]
4 k. HS201 60, 3 mg/L, HS213 36. 7 mg/L,
HS223 100. 3 mg/L, HS242 61. 4 mg/L, HS227
29. 6 mg/L, HS232 60. 3 mg/L, HS236 86 mg/L,
HS246 104. 4 mg/L, HS254 78. 8 mg/L, YT213
71. 6mg/L, YT235 68. 6mg/L.

A1 Hoyoadheihiied R

Table 1 Phenotypic features and EPS of the isolated strains

B R AE A B 2 KR AE 4.3
WERT EHCOEEME. o WE EZE  NCIEK SN ﬁﬁ;};‘za’ M;;’;; EPS
mm) B e WHEME  RE /(mol-L“)/(mol-L“)/(mg.L_l)
HS206 [, R&H . EE, =1 Bk HE — 2%~15% 4% 0.02  0.005~0.1  40.8
HS207 MR, REH,0=1 ®¥ ae — 2%~15% 5%~8%  0.01  0.005~0.1 0
HS208 [, REH EE.0=1 HE ae - 0~15% 2% 0.02 0~0.5 0
HS210 M, REH,RE.0=1 R as —  5%~20% 12% 0.02 0.01~0.5 0
HS21z2 H,@g&.d=1 3,4 Hfa + 0.5%~15% 3%~5% 0.02 0~0.5 0
HS214 [ ,KER,p=0.6 TR & 9 — 1% ~12% 5% 0 0~0.1 0
HS215 [ ,.E#R,0=0.8 AEMEE LE — oU~15% % 0 0~0.1 0
HS225 ME,.m¥,0=1 REUHRE 96 — 0%~20% 3% 0 0~0.1 65.5
HS226 BE,m¥.0=1 AEMRE +& — 0%~20% 5% 0 0~0.5 0
HS234 [,k o=1 FEU¥E A — 0.5%~20% 3%~5% 0.02 0~0.1 107.5
HS239 M ,R&E#E,.9=0.8 SHR.B¥% g + 0%~20% 2%~5%  0.005 0~0.5 168.0
HS240 [, %:%8,0=0.5K% R AR/ + 0%~20% 2% 0.02 0~0,5 0
HS244 &k, 0=1 - 32 +¥ —  0%~15% 4% 0 0~0.1 0
HS249 [B, %%, 0=1,0E SHR.8F a6 + 0%~20% 3%~5%  0.05 0~0.5 0
HS251 H,B¥.FEH.0=1 REURE O€& — 0.5%~15% 2% 0 0~0.5 98. 3
HS252 H,R¥,.0=1 R +& - o0%~15% 3% 0.05 0~0.1 0
HS253 [ ,R&Ek.9=0.5 HiR +#% — 0.5%~15% 2%~5% 0.01 0~0.5 0
YT205 IA,E&,0=1 R #qEe —  2%~15% 8% 0.02  0.005—0.1  76.3
YT207 TR, 0=0.2 TR B&E — 5%~20% 8% 0.01 0.005—0.1 0
YTz10 H,E#R,.0=1 BR.ERIE g —  1%~12% 3% 0.05 0—1 0
YT217 B ,&#,0=0.8 HiFR  k¥E 0+ 5%~20% 10% 0.01 0—0.5 0
YT218 &', 0=1 3,4 g — 3%~15% 5% 0. 005 0~0.1 59
YT221 JER,9=0.2 R #e +  5%~20% 8% 0.01 0. 005~0, 1 0
YT222 HB,R¥,P=0.5 EH.RHFR A + 4% ~20% 8% 0.01 0.005—0.1 0
YT225 [B,%%8,0=0.548 HiiFrk Q€& + 8%~20% 8~12% 0.1 0~0.5 0
YT226 [ ,.&&,0=0.5 3 B — 3%~20% 8% 0.1 0~1 0
YT228 M,R¥,.92=0.8 b3 W™ — 0.5%~15% 5% 0.02 0~0.5 0
YT233 . H,ER,.e=1 ®¥ HE — 0.5%~15% 3~5% 0.01 0~0.1 30.2
YT234 JER.0=1.5 Rk AE — 5%U~15% 10~12% 0. 02 0.01~0.1 0
YT236 H,R¥.0=1 R W —  0.5%~20% 5% 0.5 0~1 0

+. FE#E;—: Bk, + . Positive;—; Negative
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3 iF i

KRR IEEY RN SEREY
ERROE AR N % TR B R, R R RO
Q0121 g 8 R0 Mg Eh U B Rl
RIPERI EMNMAED. BEBEYEHALE
B F B o 0 2 0 2 0 B0 BT B 4, R e A A R A
EYEHGRBER. Al kKBNS SELRE
B3R B3R A7, BT A F 5 2K Ak 3 0 98 ) 0 A 4
e 4-01213) B 0 9 BY B A A 4 G0 5 N4
BRERAL B M AT 0 R S A A, SRR TR
BHEEY R HTV YU LA T mIER
S L R ABEFANEHTURTEEE, A
B Vibrio diabolicus P4 RS E ST A TH
RNEH,CRINATFEEEC AARBRERE
EHAEECI AR ES, THTFaAE XEES
A i 5 I O 4 SR N BL A4 R RT R I TR W F
Zi“”.

B MG U Y R R B K 25, R
PR ST R E R W, B NE XN
HE P PR A 200 B B SR R 00T T i
BLECRI BRI RELS. BEELEEO TR
W AR A, PR B B S L. A
MUTBE IR % R K SR8, B e FHiEE 10
FREE N ERE .

Wt £ B R 45 B R Eh A JE v SR B AE K A
2.5 mol/L # A HrIA K R AR SRR b . b BE v
HERIEAES 0.5~2.5 mol/L i IgHEPEK
BiF. BEBLERIEES 0. 2~0.5 mol/L #h A9
REPERBHFM. AXHAEBLSTERNERE
B, KR4 B Ak I BB 4 & NaCl ¥R B 3% ~
15%, & Fh BB R L8, D8 h R E
M, 858 NaCl K IRBE R 2%, 35943 85 B MK K 4.
AR B3 Me® B REAR —H, K85 8%
A PAZE R Mgt 3 35 2 o AR 1, 0 3080 T Bk 0 A
fE—E B Mg?* W F A BB &, Wik B i Mg ¥k
FEEESMHERMNAER KBS HEKNERE
Mgt K ¥ BEH 0. 01~0. 02 mol/L; ¥ B BR1E
X Mgt Bt K Btk , B3 HS214; th A 2 3K i B 4k
FESE M Mg W, Bl in YT236.

WAEHEHBEN 35U, EBEBETNE
BB L B, MR R N LR
BOEAHE . EFES. B a5l X 58 fih
AELENREEY, RS ESEEEH, R

F—EWNEYZHE ME—LPHRIEFERHE
HAABMoEKRANPEELEENR LS, PPEIRE
. kA KERNERIFAGUAAMERN
F,RAMESKEBH. MBS LHEMNVEKRE
44, 6 N B AR, RASBBNERB S IELEHE,
HFRFBEH P HELRHIA.

LW 120 BRVEELEE o, FR L B 19 BREEF-
R ZHOE, HP ik HS239 BB X
168. 0 mg/L. 5 HETEHIIMENEBH HLH
Halomonas maura =¥ 8 3. 8 g mauran/L kK &
BUOMERREMNEERE 12 028.3 g/L & B
BRI FROBE RELSIH#—SHEREK
BRIk B &,

2 S0 o o A L b X X A ER FH PR AL B IR 4 1
BT EPS ik, b EEEMEYREN
FIRERGET R 2KIE. BRTRMIEHEEL
W TR ERE, Bk, 5 FREMED TR
MARBART| . EHFEYRBERREZRE
RMAFTRT . LREESHEMENEEELEH
SEL,HMATHE &6 Lk R A,
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