+ 1 (Soils), 2009, 41 (2): 243~247

EYREERENFERENFER L ABEENIS AL

RIIp123, WKEP2y, XFEE23, FAR, ZFRS23
(1 BrsmAl R 2 P S M2 E, B EARTE  830052;
2 R E R B gt LTS LR TG s R R RS, M 2100085
3 LHE G R AT RS R SR IE G p i = (P AR B L 3RFSTAT), B 210008)

B OE: Llauch C U, Sl R IR A e e 15 BREAT RS LR TR M R D I B bR . L P
Bk BS-5 PrAEMREEFIIOAE DR, R R BRI D ik 27.3 mN/im (SR BEBCRTIK 7728 54.5 mNim) o Jlid
LEAMGTE 23 BT R IAZ P A K AE R TSR O B IR R, 534k, B IEAS IS e i B I B IR B A MR A TR AR A, 4 SR LA
f#h 10 g/L. MgSO, 0.2 g/L. K,HPO, 1.0 g/L. KH,PO, 1.0 g/L. [/ 1.0 g/L. FeSO, 0.05¢g/L. CaCl, 0.02 g/L. ¥4 pH

i 75 Jff. i@id16S rDNA Wl 545 R Z i b i sk Ml B (Pseudomonas aeruginosa).

KR AR
PESES: X172

AR VR B AR A B B AT XOCRE (O
TG TR A I B A SR KA SR P ) 1) —RA &
PIT L A A A T A R T PR V2 R I 1Y
FhE, gl BRIK. ZHE-IRREAY. B, R
PR AR VE RS o e AT A B M e AL A AR
C WA A, JFrf AFLALIXEE C U, LAAITH
PRI HRFFCR I, S 0 A A e T A AU A R
ARG R R g H i LG s &
RIS AL 2 A ), A A A R s R T e 2
PR G ARG TERIRILE, AR IS
PEF R T RATBRRR K . RUE A, B, fE
PEMIRERRAERY AL DA A T NP RIS TR s
R R AT S HAT, AR IR MR S A
WIS R BRI B R R A B
S AEARAT B2 . 0 R A o 49 ) B
FRESANENAT B X138, 1% B A IR B K FL AL Sl (0 g
IR S Ik Y SR 24 h ), FURR DT
b LE BT AWETTR I, L AR AR T A RRR
(R BT My P Ve AL B, A gl K B AL
B3 T AREF IR O, S Ah, A2
Attt B LAt A T b 0 P R

OFETH: FxE SRR EME (973) TiH (2002CB410809)
A TRESUEATHT I H (1ISSASIP0724) %),

* WIHA/E#E (ymluo@issas.ac.cn)

(=P

WS, EACuE HigRa L

2o

AR SCRNE VAR 53 8547 15 G 1 3 PR AR Ak 1) i
fith b, T I ) R R ) R THT 5K g M P R H B L
S AE YR TR HE R R AR . JERI R E T 204b
FERE AT AT 16S rDNA S B bk J 2 TR M 7 1 e o0 adk
T8 . PASCR A IE ARG AR B S = A= 2R TG
PEFI I BE IR A AT A, R ) 20 Tl Ak A
B LA

1 #RIATE

1.1 sy

111 EEETRE (NH,).S0, 59, Hi%HE 2 g,
KCl1.1g. NaCl 1.1 g. FeSO, 0.028 g. KH,PO,1.5g.
K,HPO, 1.5g. MgSO, 0.59. f#EIt% 5ml. J5i 10
g £ 17K 1000 ml. pH 7 ~ 7.5. T EIC R (g/L) :
ZnS0, 0.02. CaCl, 0.024. CuSO, 0.025. MgSO, 0.017.
1.1.2 phgEsREE FRE 39. HEEMK 10 g NaCl
59. HJIE15~209. ZE+7K 1000 ml. pH7.0~7.2.
1.1.3 REEEFEHE FPEEIREY 10 9. MgSO,4 0.2 g4
K,HPO, 1.0 g. KH,PO,1.0g. NH4NO; 1.0 g. FeSO,
0.05g. CaCl, 0.02 g. 217K 1000 ml. pH 7.0 ~7.2.

. ER ARRIEEESE LI (40432005) e E R A SRS BTSN

PPy (1981—), 2, WGBS, WILAFTTAE, FENHAREMAY . E-mail: lylzcc@163.com
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s 041 %

1.2 REHZE
.21 wEHRERESSE  ICA R 10 g,
BN 90 ml 7K, 200 r/min #EAHE 2 h; ## & 30 min
JE S 10 mil Heh BB 100 mi & A5 IR AR R%
JEH, T 30°C . 200 r/min [EIRREIK EARGE TR 3 K,
LR R 35 R R A A, 7R [RIRE S R AT =
W IR o

W T IRIG TR B ANOE SRR, O AR B
PRI T Al A 23 B R R AT S PR A o 1, e
A KA I R AR — AP AR R Ze il PRI B
WARAFAE R B IR b

1.2.2 BHIEEMEL KL 16S rDNAK & GV ey
KYth, WM EAIER; WA A RN 2B

B, 30°C. 200 r/minfE KK 7% 24 ho Bk e T0
2% J5 5000 r/min 5.0y 15 minficE wiik . HEAADNA 7>
B4R FH FastDNA® 5 &5 . AR SCik st 14t
R : Primer 1, 8f: 5" -AGAGTTTGATCCTGGCTCAG-3’;
Primer 2, 1541r: 5’ -AAGGAGGTGATCCAGCCGCA-3’
(FMREIET S, AR 514D . Primer 1 FIPrimer
2 1 -T'DNAPCRY B FIDNA /7. 16S rDNAIH 1
Z WOCHR[6]H 3 1 7 1%
1.2.3 REEEEFE BRNHR AT RAR AN B R I 1
FedErh, 30°C. 200 r/min #E%%9E 3 K.

1.2.4 REEGRFRMIK MW E  RHIENE K
WK T, ACHS O Ll AR U s AT PR A ) A2 7= 1)
ZL-2100 %4> 1 & F 15K il A

1.2.5 JEENH 20 mUKEEK 4000 r/min
B0 5min,  EIEHSARGIITEE 11, viv)iRE,
#E 5 min, 6000 r/minZLr 10 min, H EiE kT EE 2
T, JRIFHI N A EEK (651512, viviv)MO, B
R OB @R & w267
(11, (3)0.5% & = Wi 4 BV i

1.2.6 25N M I 200 ml& 3 10000
r/mini.0y 20 min, 2 ¥k, _LiE A SRR HpHE A 2.0, F
HEEARIRI) SR CPRAEEL, BB )ZZHGRT 50°C 2482
A, 100°C HE- 1A 2 TS PR PR o R H 5
FBEd A, I i AT, F U s S5/ I (211, viv)
HRIRDEME, WA 75 Zu It 30, Ay i 3 7
G, KBrisf, HFT-IR 670 BILT AN GG T 40 4b
TG 5T

1.2.7 BRI DURIRERGFREE N SEAT, Xf C
Ja NOUERNE SR . WI4h pH A IR s
AFIIZKE (R D, HAhS I KA . Fhf %
— 8 MM T R IR 7L (250 ml #2)fD r, 200
r/min 157% 16 ~ 20 h, R IEASIRE 7200 & K 2K P
BATHIAA, IS A A R IR ) 2 THT K )

F1 REEBEKER [Ls(6°)]

Table 1 Factors and levels in orthogonal experiment [L 5 (6°%)]

K C ¥ N ¥ pH S (mI/250 ml) WE (C)
1 B & AR 6.0 30 20
2 i TR it 7.0 50 25
3 4t [Eaisss 7.5 100 30
4 FrigIR JR% 8.0 150 35
5 i TR 8.5 200 40

2 HR5ITE
2.1 EYFREEETFERRTFEREE

FEVE R TRIE LR A, IR BRI B SR A W] DAk 2D
R A AR T P AR R R I A i ARG R T A
VER IR PEES TR E— C U, X RE sl P E
PRl W ARG IR PR B, JEIRAS 57 MR
XS4 BIRREE— 2D R BERT IR D KRR K R TR 5K 7
5 B 7 i A TRV i e B PR IR BRTRR 15 Bk, K
PUZ LT pR AR RE AL A B TR 5K J) N 54.5 mN/m F#

2] 30 mN/m BLR (4K )Rk Jioh 71.5 mN/m) (3
2). Ui WXL IR AR AT W]l BRI T 5K T 1)
TER, o 3 BREE AL I 10 R T 9K g 49 ol B 31
27.8. 27.3. 27.4 mN/m, TRCH 1R g5 A
BS-5.

WPk BS-5 MEigFEN], KOG, Bk, £
FEERPEEOONG . FIR. M. 7R Eal BA
FastDNA® kit $#2H, R PCR ¥ #73FiZ HEHk
16S rDNA. 37, BFEIN 16S rDNA 73 5 BeK &
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R 2 THAEMKAREE TR REK S

Table 2 Surface tensions of the strains screened producing biosurfactant

02567 K 73 (mN/m) WS I 73 (mN/m)

1 28.0 9 296
2 28.3 10 293
3 27.8 11 282
4 28.2 12 29.4
5 27.3 13 29.2
6 29.7 14 30.0
7 28.7 15 29.0
8 274

e AR LIRSk 54.5 mN/m, 4liK 15K 7k 71.5 mN/m.

“h 1528 bp. 7t GenBank (16 il /5o EU381200.
F BLAST F/Fxf Wtk BS-5 () 16S DNA 415
GenBank {14 11 B2 7 #1BEAT AHALYE 23 87, 25 L R IR
WK BS-5 554 S 0 M B AR AAPE S 99%, ] B
) Wr BS-5 W Ak A M 2k L B (Pseudomonas
aeruginosa).
2.2 AEEGRERNDOTUEE KL

PUR R TR 24 hIRJ R IBEBCA Rl 11, 4% IEe R
PN R W SR PR I, B 4 hIRUREIN F R )
Kimgk )M Y (ODME) A&tk 45RWE 1 PR,
Bl 1 R UIZRARAE 4 h2e A3 N BRI, AR 1)
K 7 B B AR R (R T A 16 S R R
FsE I, IR BRI R K IS B RARE, HAE 12
hLLE, KRR K &S5, R~
) A A 2 T A R A (R R E

AR AR TR P 7007 A4 1 1 7 32 B L R TR 25 A R0 AR A 245

18 1 1 45
16 | 1 40
14 T 135 ~
12 | 130 §

wm 10 © 25 E

é 08 | 20 5
06 1 —O—0D{g 1 E
04 - 10 &
02 | —b— K5k ) 5
0.0 e 0

0 4 8 12 16 20 24 B R ¥ 4
(S IERGD)

B 1 REBREREKATUSERMBEHXR
Fig. 1 Changes of surface tension and cell growth

in the culture with time

2.3 HEMFREFEEFIRS O

AR S YRS 2 2T, ST
TR AL B S WE IR BT 25, ] W R AR R S A
I EF] o

W 2 AR = AT I e (B 2), B
JUAN B 2 B RS, Ay BT R AR AE A N A SR
3403.61 cm i B I 2 W 47 AT KRR AT A
3100 ~ 2900 cm ™k B I g 2 BEZR C-H IV a3 31,
1400 ~ 1200 cm™EC-HAZ /1 5l1; 1719.63 cm™/£C=0
XSRS 1075.29 ey C-O-CHEMM 4 4R Sh, i
O T AT — A FLICHR A AR SR AR . AR
Sy HTRISCHR[14], 36 B B 7 1R A2 40 3 1 M ) A —
RGP, oy 1 I BAR G M 1A Rl — 2B 5T

105 —
100
95 4
90 —
85 —
M 80
o ]
70
65 c¥o g
60 — < %) ©
] o g g3 8%
5 - 3 5 S
] 5 8
50 T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
2

2 REEEMREILLINEE

Fig. 2 Infrared spectrum of surfactant
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2.4 BEFZHMK

AR E R AR A A A R AR AR
W=, ANFSCEY) R KT R AR RN H], WL
T I PR 25 AT 4% R SR ST A 7 TR B A
PR ISR . C IR0 R B i TRk es
WK KB ITHER R, A= C 1)
KIFPRALE TRV . ARI R IEAS SR 75, 78
REESEFRIL LR b, W REFRIEN C 8. N YR L. A3
WL W46 pH (E . B IR S 4R T T (B
£ 4%, 200 r/min).

REER TR IMER T 200 W& 3. mERn]
DUE 8 DR 30T R R 10 7K 7 PR3 ) 3= L A =
CU > i B > B >pH >N, JF HCUR. B
WEE 3 IR R 5K sk, CliA
AR (F>Fooy), VB AL Ik 3 W25 /K
(Foos<<F<Fgo ), NETZMRHZE . NIFEMpHM K %=
XF R BRI 5K S S MR B /N, AR TE 3 8 3 KT
(F<Foos), NIRERZF. i, ECHAHE =,
NIECA B IR WIUApHIE 7.0+ #E 35°C. 4 100
mIR AT, RN R 5K ) ik 3 25.2 mN/m.

#3 EXREERNFEN
Table 3 ANOVA analysis results of orthogonal experiment

5 FERR i 22V J5 A S0 F 1 W
C i 1227.38 4 29.58 *x
N 97.85 4 2.36

pH 264.49 4 6.37
B R 317.54 4 7.65 *
hLRE 637.09 4 15.35 *
15 415 4

e e R (p<<0.01), * KRB (p<<0.05).

AWIE A K C WA N JERXTFEK BS-5
AT R B g%, SRR ILRISK ), RBLERHEEH C
VANE G S eI Al A TESSHIRTE P ST S
Rl A dwe i C U B Rt N AR RE A
PRI 1T 5K g B B R AR I 45 DA 7 KT (L5 i
AR FEa S B R B4 pH fE 7.5 % 35°C,
Pk i 150 ml (78 [ ORRERCR 5K o 44.1
mN/m) o T SEIR S AR ORI 5, R e
100 ml. Aty bt — o,

3 it

A LAt M — C YR, Al G g
I3 BARAS R RS P B R IK 1 PR BS-5. 28 16S

IDNA JEPKRA o0 A4 2R, HIWr BS-5 TRk A 4l 2
B 1 (Pseudomonas aeruginosa). 1% & fg i 35 A% &
BRI K ), R0 SRR KR 3 R, mlf
RN HTK SR 27.3 mN/m (23 L R BRI
5k 3k 545 mN/m) o i4b, G AR
MEAIHT, 20 5 58 A% 0 7 A A A 2 T 3% 2 40 Oy
NEZEM 5o T8 Ik 1 AT AR 7 VR R AR 1R 8 7 4 Rk
1T TR . A A BRI = A 2 s P R g
71, BN HMME.
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Screening and Primary Optimizing of Cultural Medium

of Biosurfactant Producing Strain

LIANG Yan-ling“?#®  LUO Yong-ming®®, LIUWu-xing?®, WANG Chun-li*, LI Zhen-gao?®
(1 College of Resources and Environment Sciences, Xinjiang Agriculture University, Urumgi 830052, China;
2 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

3 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China)

Abstract:  Biosurfactant producing strains were screened through enrichment from the oil sludge with crude oil as sole carbon source and 15
strains which could produce higher yield of biosurfactant were obtained. Strain BS-5 could produce highest biosurfactant and be able to reduce the
surface tension of fermentation broth to 27.3 mN/m (the surface tension of pure water is 71.5 mN/m). Analytic results by FT-IR showed that the
biosurfactant of the strain was a kind of glycolipid. In addition, the cultural conditions of the strain were primarily optimized by using orthogonal
experiment method. The best result was: vegetable oil 10 g/L, MgSO, 0.2 g/L, K,HPO, 1.0 g/L, KH,PO, 1.0 g/L, peptone 1.0 g/L, FeSO, 0.05 g/L,
CaCl, 0.02 g/L and initial pH 7.5. The strain was identified as Pseudomonas aeruginosa according to microscope observation and the 16S rDNA gene
sequence.

Key words: Biosurfactant, Strain screening, Orthogonal experiment method, Cultural condition optimization



