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L ZE]  [HEY TR IR &5 ER X 3 25 08 h il 5h 00 28 T8 09 e A3 0 0 A e i il DX A 1) 4 8 3 AR 3O AR
o D3R SR 3 B0 A 5 O AL FIG 460D Vo SR 37 1k K 3 Fhoy ik iy 26 33t 9 Fhor ik, X st ifg
X A FEFEAT AL SRS TE 3 FE A & 31 (150,225,300 g/ L) KA [ 5 52 3 (ISP .CMKA HV) &4 F . IR E &
Eh B N B 37 X 43 S Ik T R 2 RS AR I, OO A v R T SR AR B M R A B Uy e . LSER]T OFE 3 Fh IR A
b X RESR 9 iy R AT AL B A g 3 A Ak T i A 3R 4 B 0 0 TR R 28 I I A A 3 U s i AR
LSRR AL PR LA B TR TR R B B> . OQARE G 3 &0 3 Tl 57 5L 40 B8 0 00 26 0 P 2 R Bl i SR L
CMKA>HVZ>>ISP5, Q@R[ FRH .3 FhE &3 550 T 2 85 M4 il 28 ik BRIl 300 g/1.>>225 g/1L.>>150
g/ LA B I R T B R R By 150 g/L>>225 g/1.>>300 g/L, [Z5i8) i veA5 3] T 43 B 40 1 v £k Hb IX 08 &6 i
R TE Y B A Ty L B A A S S Ak A TR AR SR R AL B S L TE Y 225 g/ A ERR CMKA Higedk BRI,

[EBIA] Mk Eh IRT ; Mg Rl £R 2R B 5 20 B3 7 i s P 28 5 80
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Study on method of actinomycetes isolation from Dead Sea

REN hai-ke*,LAI hang-xian®, WANG chen-xia®, WEI xiao-min"

(a College of Life Sciences b College of Natural Resources and Environment ,

Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The study was to explore an optimal method of actinomycetes isolation from
Dead Sea,so as to improve the isolation of actinomycetes from soil with high salt concentration. [Method]
Actinomycete counts and numbers of actinomycete species were analyzed from three aspects: sample pre-
treatments, cultural media and salt concentrations of media. Nine pre-treatments,including chemical, physi-
cal and accumulation culture methods, three types of cultural media, ISP5, HV and CMKA, and three salt
concentrations of each medium (150,225,300 g/L) were tested. [Result] O For sample pre-treatments,
numbers of actinomycete species isolated from the chemical+ physical pre-treated sample were apparently
higher than that from others, whereas species numbers isolated from the accumulation cultured sample
were the least on three media. @ With all of the three salt concentrations, numbers of actinomycete species
and actinomycete counts isolated from soil samples both led a trend;: CMKA > HV >1ISP5. @ On three
media,numbers of actinomycete species isolated from samples showed:300 g/1.>>225 g/1.>>150 g/L,while
actinomycete counts showed: 150 g/L.>225 g/1.>>300 g/L. [Conclusion] Pretreating soil samples with
chemical+ physical method and using 225 g/L salt concentration CMKA medium is the best way to isolate
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actinomycetes from Dead Sea.

Key words: extreme salt environment;halophilic and halotolerant actinomycetes;isolation method;spe-

cies and counts
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T A TR T7 B AR W BEAR BE L IF e 0 1 3 b
T FL O3 I A A AR Y B SR R X AR i R R AT
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) J5e fE R Vi AN TR Sl 5%,
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L1 # #

11,1 E¥EHS L HHF 2010-10 R H I
HoIX (R 1) CRFEVREE N 3~20 em, TR HHEE T 6
BB, T 4 CIR AR, kB8 W 2 £k 2R B R
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Table 1  General situation of sampling points from Dead Sea
R KRR 4 gAY FH B 7z &z 4R /m
No. Sampling point Soil type Vegetable type Longitude Latitude Altitude
1 B South 3 + Saline soil B AR +35°27'30. 15" +31°19'50. 75" —409
o ) Artemisia halodendron ,Olive : :
2 B & South 3k + Saline soil J& No vegetation +35°31'57. 12" +31°26'42, 24" —407
3 Jt#¢ North b+ Sandy soil J& No vegetation +35°33'16. 21" +31°42'42, 53" —410
4 4L North Je + Clay T No vegetation +35°32'46. 55" +31°38'34. 30" —409
L1.2 #AA SEEFREEE HV LY L2 F &
ISP5 }; #5570 F1 CMKA K 95 565, 12,1 AR MRS = BEB K A8

1.1.3 A4 #% MgCl, . NaCl,CaCl, .\KCl 4 %
MLEht i 49 : 32+ 14 : 5 IRAEMKEHFEH.3
PSR AR E 150,225,300 g/L 3 NE A&

TR WAL AR R 5 SR LT 9 BlAS 7 7 3%
PEAT HAL B

(DY HTrE, WS g £H A LEELE
LA 2 mL JC R K CE 10 min {58 43 1 W 5 6
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B ANA 400 mL [ RIK B KIEH T, F 120
W.2 450 MHz 3 &4~ 4L B 3 min; T A 43 mL
THE K28 CHE¥% 20 min,

2. HEO: M5 g LR ARS
45 mL JETE KB = M rh o B A3
g BEBEE (YE) FI1 0. 025 g | — e B 8% 18 &1 (SDS)
28 CH ¥ 20 min; k@ : W5 g BFE AR
45 mL JE K B = A B SRR A 3
g YE 1 0.5 g W& FIK MY (CA), 28 CH 20
min,

O+ A2 ik, kO EYHE Ik (D
oM 43 mL WK E . BMA 3 ¢ YE il 0. 025
g SDS.28 ‘C k¥ 20 min; JyiE @« 46 ¥ H )5 2 (1)
LmA 43 mL TWKE. HMA 3 g YEF 0.5 g
CA.28 CHE¥% 20 min,

WO EEREF L, kO RS g RFEA
T E.OE T A 2 mL CMKA W85 32 58 il e
10 min; #4250 A INAT 400 mL [ KK 1 7K B AR
1, T 120 W.2 450 MHz 3% &4 N 478 3 min; il
A 43 mL CMKA R FRH T 28 “CH 7 d; ik
@:H5 g TR ATEE.OE T MA 45 mL CM-

KA AR EE SR A A 3 g YEF 0.5 g CA,28 °C
Wo 7 s HEQ: EEER T O IMA 43 mL
CMKA W IARE SRS FMA 3 g YE #10.5 g CA,
28 CH 7 d,

GH)XF R (CK), HU5 g BAEAA 45 mL JCH
K ,28 CHe¥% 20 min.,
1.2.2 #HEWHHBAEA HERBERMDE
B FR B B KA oA IR ST EN AR, R R R F
MR vk AT 40 8, BT 28 “C N EE 5% 30 d, WA
0 SR A3 B R T I R S AR
1.2.3 #&#HH 4 BAERH DPS 7. 05 G it 4 #r
A HEAT 53T

2 GRS
21 AEIHALEFENREHSERRN

A1)

P LR O MO [RI T 5 TAL B 75 52 5 R
R E AR 3 M IR B AT 2R AR R — B
FREEAE 3 ARG R R WL T 7 B AR R il T
VU SRR IR BEAT I 25 B L G0 9 Fh R AEAE 3 BRI AR
B by BRI R TR B AP PR A R L3R 2.

xR2 ARAAERLELIREANREFRERPSIENHEEMEY

Table 2 Numbers of actinomycete species isolated from soil samples with different pre-treatments on different media

5 1) ¥
i%\fﬂoﬁﬁ Preftzﬁa&ti;jje:rfﬁethod CMKA HV ISP5
1 Y3 Physics 33 32 7
2 %@ Chemistry @ 40 28 8
3 %@ Chemistry @ 25 28 6
4 P+ k2% @O Physics and chemistry @O 59 40 12
5 P+ 1242 @ Physics and chemistry @ 48 37 12
6 W3 O Enrichment culture @O 2 4 4
7 AR F @ Enrichment culture @ 5 4 1
8 ‘B HE 555 Q) Enrichment culture @ 3 6 1
9 CK 43 26 10
2.1.1 HEARFFEA2HFEEIRLE i REYETWA YES CARAEY . RAYH AL

# 2 LLE L AE CMKA ISPS JE 37 56 I, X LA
T AT B B Ak 2 T 1 Ak B R 0 TS G Tl R T P 2 L
¥/bF CKHAE HV K37 3k 153 8 0 il 2k vl Fib 2%
¥¥ £ F CK; 78 HV.ISP5 fl CMKA 3 Fff 5% 35 %t
b R SERT R B 5 A R AR O vk Ak B
J&i S RN SDS Ah B A B 1R T R 2 2 T A TR
fn CA 438 ;78 HV . ISP5 fil CMKA 3 #3353 I,
SR FH ) BRRAR 27 AH 45 A 7 1A TR B - FE L 4r B 1Y
JICER TR S HY 2 HoAh R WAL B O ik Hoor S

ARG R LI, e E R A B S A FE 4
b2 7 AL B A YE 5 SDS 18491 19 43 5554

ARGE G Ty % AR AT P Ab B, W] B RGO A rp
A B IR TR R AL

2.1.2 FHEBEFyEA®E hE2AUEL. R
3 M EERFE A E L fE HV ISPS il CMKA 3
s 5 i b oy B 0 I L TR AP S B B b R B X 3
il I7 NS e W = o i e B 2 O ) P52 o T
KR 3 Bl AN A Tl A i oA R T
MR EE SRR SME T
T e I 240 A ) S P DI ST iR, DA T BELAS Tk Y
AR e 28 B B B R R AR IS B B b At
TR 3 A A B E L AT L S Y
TR I B2 3 TR R X 3 b IR T EA T k.
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Table 3 Numbers of actinomycete species isolated from soil samples with different pre-treatments

on three media with different salt concentrations

CMKA HV ISP5
ot i b 78 33 1/30 g/L 2/25) g/L 3/(10 g/L 1/50 g/L 2/%5 g/L 3/(10 g/L 1;3() g/L 235 g/L 3/(10 g/L
412 Pretreatment Hath  HZath  Zaid Hath  Ha#h HZah dath HA#h  HZa#
No Method 150 g/L. 225 g/I. 300 g/L 150 g/L. 225 g/L. 300 g/L 150 g/I. 225 g/I. 300 g/L
mixed mixed mixed mixed mixed mixed mixed mixed mixed
salt salt salt salt salt salt salt salt salt

1 Y3 Physics 13 16 13 4 29 9 3 1 3

2 %@ Chemistry @ 8 19 18 7 14 13 6 2 2

3 k2@ Chemistry @ 7 9 15 14 12 11 4 4 1

LB R A= O] -

4 Physics and chemistry 21 19 29 10 15 1 6 0 6

- PO

2 Physics and chemistry @ 9 17 21 10 13 10 6 3 3

9 CK 12 22 19 4 15 9 2 4 7

T4 FAAFEFFREIHEEARFEREFAAN IS HMERELSBENHEARHE

Table 4 Actinomycete counts isolated from soil samples with different pre-treatmentson three media with

different salt concentrations 10° cfu/g
CMKA HV ISP5
THE a3 75 150 g/L 225 g/L 300 g/L 50 g/1 225 g/L 300 g/L 150 g/1 225 g/L 300 g/L
$%5  Pretrcatment gad mAR EAR ek HAR  HAR  HAR  HAR  EAR
No Method 150 g/L 225 g/L 300 g/L 150 g/1 225 g/L 300 g/L 150 g/L 225 g/L 300 g/L
mixed salt  mixed salt  mixed salt mixed salt  mixed salt  mixed salt mixed salt  mixed salt  mixed salt
1 Y Physics 13.3£4.8b 8.8%£3.3bc 1.2+0.3 ¢ 29.8%£9.1a 15.8£2.8b 2.7£2.1¢ — — —
2 2@ Chemistry @ 8.8+5.0a 7.8+t2.8a 1.3+0.6b 6.7+t2.4a 5.2+2.9ab 0.5£0.5b — — —
3 2@ Chemistry @ 17.7£5.7a 7.240.7b 2.8+1.4bc 6.0£2.3b 3.7£0.8 bc 0.5+0.5¢ - — —
1 2
g BRTED 25.242.1a32.045.1a 9.341.0b 31.747.2a 28.0£2.3a 3.340.8b - - -
Physics and chemistry (D
™
5 %ﬂ%ﬂ:%® . 20.8+£6.6a 5. 7+1.3¢ 3.0+0.9c¢ 14.2+5.4b 4.8+1.0c 0.7£0.3¢ — - -
Physics and chemistry @)
9 CK 12.8£2.6 ¢ 16.0£0.5be 5.7+2.1d 23.2£3.5a 18.8£1.0b 2.0%£1.0d - — -
0 AT B 5 AR AN IR 7 8 3 R 22 538 B K (P<€0. 05) . “—"HoR il e .
Note: Different letters represent for significant difference (P<Z0.05) in each line. “—”mean data missed.

2.2.1 #xE HEIWLUEHR . ELALTREK
JE ok 300 g/L W, 3 Bk 3R 3 b 20 8 B 6 i 4R B A
KEH K CMKA>HV >1SP5; 78 HAh & 4 £h i &
WTE R B[R 7 2 AR B L B rh 2 B 31 A ik 4k
A AR B R AR A T

H % 4 nT DLE 2 A R 0 vk 3 AH W] e 7
CMKA R 575 I, B XT84 3 7 v 0 Ak 28 4
Hb s At +FE R 43 B 1 R T R ¥ 2 T HV B
IRk,

R TR RN BCE 2 A FE AR R A 5K TR
TR R A B B R DR S DA b X 0 8 A v W S T
R CMKA 2 i 5 5 L

A ABEFE T ISPS B R g K R W
Y, 7 E 5 A T Y 43 BRSO S DTS5 3040 B
2R TR PP A/ HUAS AR ME IR T B R DG B H 26 4 b ok

G L H R 8 K B TR SR 3 LRk A — S
ARFIR B CZTA o TR ISR FH ot o 855 % 2 43 25 B0 1 Ml
X W b Tinf £k il 4 PR e I A el 40 o A TR Y
rK.
2.2.2 A% mERkAE HREIWVUEH,. YA
CMKA K32 3017 oy B 5 35 0L B T 9 3 7 B Ay
LIy S ON TR OB i ot = N 5 B 7 Sy e S 1
S R AR A AR R D 225 F 300 g/L
INF 73 2 21 B ik 2 T P 28 1 e 0 R BT VR B SR 150
g/L it Z, o & 4 48 i i Wk B 225 il 300
g/ L B3 B8 0 () il 4 R R 2 4 i) A Rk IO o R
Bk 150 g/L BF £ 23. 1% ~137. 5% i 38. 1% ~
200% ,

M HYV B3R k47 43 25 55 Fe ml L Bk 25 7 ik
QFy H 4 A 2% 07 1 @ T AL B RS0 AEARN TR
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B R0 MR B SRR SR Ay O T WAL B R
STE R R E R R R BN 225 g/ > 300
g/L >150 g/L. &G G Bra kBl 225 F1 300
g/ L o 3 B3 30 0 04 TR i 21 40 ol 9 0 4 ik o A ik
Bk 150 g/L B £ 30.0%~ 625. 0% Fl 0% ~
125%,

R R, A CMKA il HV 2 Fj i 3% 5t
bR 150 g/ L &G R 5T 40 B i R R
P b LW BE g - A GV 28 R TR L 150
g/L A NGE W AR 4 R AR 4y B B
O3 TR TR W A5 R F A2 G 6 o Wk R A e B R A

24 ATLLE . 7E CMKA,HV 2 F i 5% 5
1,150 g/L &4 #6508 T A TR 7 4k #1444y
B AR HR 300 o/ L A ER AT WS
(P<C0.05),225 g/L E 5 FMT 0 & B0 & #
B #s 300 o/ L EEE# AT 2. R -4+
r it I £ 58 IR R I R T A R R 2 T e Eh B
AT A R D PR R A T A R T v
A4 A TS A ER B g IR R R G R AR K

AT M S HE 2 DR R DUAS L B
FrEL R A 0 ROl BTV B O 225 g/ L,

3 Lhiptiie

R T ARAT TR T BT BT IR R O3 2 o R T Y
HAn 4] 17 Mo BR 5% (B3 H AT 1k BT R0k 3R 1
WEE T R A T 6 A& LA 16 ARG IR
IR TR Z B JE Actinopolyspora 3 S R
B3 K IR W R Nocardiopsis 5 A &%
FpLod B4 B J8 Saccharomonospora 2 DA K
FRUTS B Prauserella 2 A~F R, B 5
M & Streptomonospora 2 A3 ZFhE2 1R Hr £
HEPRRE Nesterenkonia 2 7 R 2221 557
3 B 7 15 R BRI W R TR TR A T S O R B 1
PRI IHG A% 3 B S 6 B0 55T A8 2 R o0 B T 0 R R
W AR TR OB BT IR Y E R AR . SR A R
R 8 X6 T S0 BIF 9 A0 i R PR 5 T2k TR AT 9 T
H I X AR TG BE AR 4 B BETE AL RE . A ST BT
X BEUF AR 3 Pl 55 B L3 Bh A2 G R T A vk B
A9 A LA AL 37 50, 2R B ARAR T 370 MRk
B . 16S W F 4 20 3 W] A WF 98 It IX 43 15 4 A
AHE 8 F I EF AN 3 Mk CHALEE 97 %0 LA ),
FER 3 B3 B L i) i 7 T R R T .

A % SE U b X FE HEAT T 40 B T Y
ARG T W AE BB SR R B Ry fE 2 Ay B A A

TREFE ., AV R X FER Y # -+
b2 s UEAT TAL B, TR I B R 40 A 1Y ik 4R A
PP 2B, 2 B R b s AF CMKA R 38 5 F 2y 25 3
A 10 2k B P 28 RS0 4 B 8 T LA 2 R IR 3
Aoy B R A R SRR 2 AN R S B A
W R X BRI R SRR E AR
il T R B 225 g/ L,

EAR I L B F2 5L ISPS B i 4 b 31 5 X 49 0%
AR B U RHOR , 2R o T ISPS 5 3% H 8 w1 Y
FEHR I 20 B AR 4 7R A B A A A BR S Y T L
DA G ¥ i AL 4 TR 1) I R AR K T RE R S A B
e RO R A O A I O B Bl w1/

T RBARAT B 2 R A BT R AE SR SR g
1 5 SR B 22T R RO R R B AE I R 1
Ml [ B 7 53 B A i PR 45T PR 0 TR B R A
PLERE R AR T S (NS KE & 2. pH) . @
AR I R H &2 A R 4L R = R 35 B A Sk i
220 SR SR B R A R B R B A T U A L T
B A 8 A ok P sl 5 L R TR AR R R
— 3 HE I A B AR R A R . B AN AR BE R R
L FE 300 g/ L 524 Eh A4 TF 43 i Hh 1 i 2k T b 2
5522, [H A R AT B0 I M IX A R i 4R B 1 A B O
BF AT BB A 2% K B Tk IR B A it
WP T 300 g/ LAY AL, L4 B 3R A5 T & A9 e 2k
TR U5
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