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Characterization of an alkaliphilic biosurfactant-
producing strain of Dietzia
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Heilongjiang 150030, China)
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Abstract: [Objective] Isolating and characterizing biosurfactant-producing bacteria. [Meth-
ods] Biosurfactant-producing bacteria were isolated by enrichment method. The morphologi-
cal, biochemical and physiological characteristics and 16S rRNA gene sequence were deter-
mined to identify the taxonomic position of strain 3372. The optimal conditions for the growth
and biosurfactant production of strain 3372 were investigated. [Results] Strain 3372 was iso-
lated from marine water sample. It grows from pH 7.0 to 11.0 (optimum at pH 9.0), from 10 °C
to 45 °C (optimum at 30 °C) and up to 12 % salinity. 16S rRNA gene sequence analysis
showed that the strain belonged to the genus Dietzia and most closely related to Dietzia cer-
cidiphylli. Strain 3372 was able to grow and reduce the surface tension of culture broth to
32.95 mN/m when cultured using paraffin as sole carbon source at pH 9.0 and 3% salinity.
The biosurfactants produced by strain 3372 was identified as lipopeptides by thin layer
chromatography. [Conclusion] Strain 3372 was a new alkaliphilic member of lipopep-
tides-producing bacteria, which has potential application in the processes where high pH is
common.
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1 MRS

1.1 ##

111 BEwRSRIR: AR YR S R Y R bk 3372
A3 B L KA B HS A2 i TS G4 KA
1.12 353 2216 A TIE/KR375E: NaCl 19.45 g,
MgCl, 8.8 g, Peptone 5.0 g, Na,SO; 3.24 g, CaCl,
1.8 g, Yeast extract 1.0 g, KCI 0.55 g, NaHCO3
0.16 g, Ferric citrate 0.1 g, KBr 0.08 g, SrCl,
0.03 g, HsBO; 0.02 g, Na,HPO, 8.0 mg, Na,SiO;
4.0 mg, NaF 2.4 mg, NH,NO; 1.6 mg, ZEMK
1000 mL, [& 448552 Hdfin A 1.5% /9 B g,
pH 7.4-7.8,

FERENGHER R IR 78 2216 N TR /KE: 7
FPIA 1% MBI EEVE IR, 1x10° Pa =
1K 15 min,

1.2 BEMATELEE

1.2.1 FE7SZFYHE: KOH 0 & Btk iU HE 2[R
N, AHZE BIMEEWES AL . K,

1.2.2 HAR4HAE: 7E 4 °C-50 °C U HE I E &
WRAEAS MM RE A KR, fEREARKRET,
DE EARTEA R pH Bi et g A K ie; Trdpod
AR AR s pH 25T, DI ASR] NaCl ik B2
TR ARK G, WA K G L) ODggo AL -
1.2.3 HHHE: SESCERLINE TPk 3372
My AE AL | b A . TR . AR . TR
WK it . BAb S A gl A LU AR ER N
Vi R 3 SR T, T B SR R T JC I
1 mol/L NaOH 75 pH % 9.0,

1.24 ¥EESFIA: 78 2216 A TiF/kEEgadtim
A 10 g/L HOMERE, SR EHRG R 2 d 5D E TS
T B (ODeoo), 5 FEAM R IEAH LB, OB
IFEECE Z2 o BAE, WOGIEE A 2 —15 R 55 51
PE, HAR B

1.25 16S rRNA ERFHISH: MH40E 16S
rRNA a5 kT #v PCR, 514F5 40
T : 27f. 5-AGAGTTTGATCCTGGCTCAG-3';

1492r: 5'-GGTTACCTTGTTACGACTT-3', PCR
FUN 454 95 °C 5 min; 95 °C 45 s; 55 °C 30 s;
72 °C 1 min; #t 30 MiEHF; 72 °C 5 min, PCR
7/ S | A7 /N N S S = R Wil I
GenBank i BLAST #4704 P Lb xF, HH
MEGA 4.0 #4432 () Kimura 2-parameter %31
s, F Maximum-likelihood 4% 2248
RER, EEAEE 1 000 AT RS Y
IR

1.3 FEAEMEFINERSSH

1.31 REEMFIRYZEE: BULREK, 10 000 r/min
B0 30 min, HiK 2 HERBUE C A R 5%
AR S, FHADT H EE=2:1 (VIV) SRR
W3k, HE4RS g WSS IFA LA, 40 °C g
7R RACBUEZE T RIS R & PRV A, 38 1 A
FETREMCAR I, SJRZWRIT . W, BB
WA PEE=11 (VIV), B0 ERR, ¥
T TR, MRS B AR BT RIS A= 2 101 T
PEFIAE

1.32 REEMFIBEMES M B MG TR
HUORE ST 2 28T, SRIVEERE Merk RERHZ
JEHAR 0.3 pL A, ML, A H B R
7K =65:25:4:4 (VIVIVIN)VE N B2, T 43 51w
M-V HoSOL R (IR 2 A% ) . 1R E 1A 5
#-NaOH 7 (B R s st ) | Bl — - T Ei )
(TR AR 2e4r (2) 45 W 557, 110 °C HE45 20 min, M
AL, R B OB TR R(H.

1.3.3 FEKDERME: LKL 10 000 r/min
B0 30 min, ] JYW-200A 2 ik A E
BRI S, 525 AR IR R m sk k17
HeAs,

1.3.4 HERENEMRIME: BUEAR 90 cm [HEEE
I, 7k 20 mL, S0 4 mL ARk, BE ik
FE B SS IA 100 pl 2 B -3 sy, e HE
il NERE
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21 B BEEESFERHFIE

W IR KA i T R T TG PR s e B A T s 4
Kig%, 30 °C G H5FF 5-7 d, WUE LG FRWAE
2216 N TR ARG SR 56 A TG B IR A1 3R A%
BTV, A BT VA e AR 2 T PR B
3, 30 °C #7455 48 h, WA KI5 )
(ECFIHE IR /DN, A5 3 HA R 3R T M 1 T ik
3372,

PP 3372 WA RIFAE, Ryaita, HhiEiie, i
ZAF0E W L AR/ R(0.5-1.0) umx(2.0-4.0) um
PR FPIR(E 1), Fo22 [REHME, ANissgh, A7
2
2.2 HWPREIRELAFM

B bk 3372 fiEfE pH 7.0-11.0 B 51 F A K, %
AR pH 9.0; A KAYIRETEF Dy 10 °C—45 °C,
sas KR 30 °C; femiBEM 52 12%11 NaCl,
TEFH 3% NaCl # T A KBS .

Wtk 3372 ARESMRIERY . BRI . B,
Tween 20, Tween 40, Tween 60, Tween 80, %
ARG . sl A I A5 RO I, il mfE R
FRAE | RHRRER I SR A A IR, TR bR 3372 REAS A
FHAAGHE . A2 200 . AUMERI T 80, NRERI I

WL FLBE . HEEEE . RBE. OREME. R, I
PEVERS . CEETER AT 4ER
23 ET 16SrRNA EFEMARSKE A B A
M35 Rk 3372 (1) 16S rRNA HL[H 751,
4 1368 bp, H: GenBank &5k JQ687534,
WMk 3372 11 165 rRNA H:PH)F%1 5 GenBank
T FIEE T LU, & BLY Dietzia J& B HAT
ERES AR, H Maximum-likelihood 77744
RS L B W (K 2)32B5 Dietzia cercidiphylli
YIM 65002" FiE4 2 %Y, A RIMEA R T
99.9%, I X 45 Dietzia natronolimnaea CBS
107.95" FfF 5144 A 99.6%.

1 H¥k 3372 ZHAEAZZS(1 000x)
Fig. 1 Phase contrast micrograph of strain 3372 show-
ing the cell morphology (1 000x)

0.005

Strain 3372 (JQ687534)

98  Dietzia cercidiphylli YIM65002" (EU375846)

Dietzia natronolimnaea CBS 107.957 (X92157)

Dietzia pvyﬁhrnfﬁnfiphiln ILA-1T (Ap.ﬂél()ﬁq{))

67 56

94

L3820 Ui

Dictzia alimentaria 72T (GOIERRIAN
MERIGria /14"

NIV OOLTy

Dietzia kunjamensis K30-10" (AY972480)
“—  Dietzia maris DSM 436727 (X79290)

—Dieizia schimae YIM 65001 (EU375845)
_—— Dietzia lutea YIM 807667 (EU821598)
[ Dietzia cinnamea IMMIB RIV-399T (AJ920289)
99 Dietzia papillomatosis N 1280" (AY643401)

Tsukamurella paurometabola DSM 201627 (Z46751)

B2 £ETF 16S rRNA ERE FFIHMEREE 3372 SHXEKNRZLEHM
Fig. 2 Maximum-likelihood phylogenetic tree based on 16S rRNA gene sequences showing the
relationships between strain 3372 and related species
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2.4 FRETEMEFIMHR

REGKIME: B OBRTE G BY & TR R T 5K )
i 32.95+0.5 mN/m, Tfif & i 25 B 37 36N
67.62+0.5 mN/m, FHEE IR AR AR = A AR
WA R

He B A2 B O BR RS 1Y R IR 2840 A6 B
JiE A5 0 114 22 T IS PSR A, HCHE D B B AR Ry
6.1 cm,

FmE MR Z TLC JB)Z)5 FH e =Hi-
TEEAF A7, Re= 0.78 (b AF LT (BT, RWITH
PR 3372 7R B RGP R) 2B R AR AR R T T
PEFRIH B (& 3).

3 B IB72 IREENET TLCHERER
Fig. 3 TLC result of biosurfactants produced by strain
3372

Note: 1: Fiter layer; 2: Supernatant fluid.

2.5 IEFFMHMEREEETIAS N
BT AR RAFI RIS T Rk 3372 748

TG TERIRRm, 3 1 PR, ML 1%
SHRRIRIT, & WERERTAGK (AT %5 32.87 mN/m,
YR IR ERE Tryprone i, & BEIR 2 THI K 7 (E %
REIEAR

PRIRR 3372 7 A 3R 1A ) 1) s o o ek
“J3 30 °C (/&1 4A); 7F pH 8.5-10.5 jii Fil N & Bk
T PEARACAR E, >4 pH A 9.0 B (] 4B) ATH & i
WR TR IR R AL 4 NaCl WREEh 3%,
KRR R K SR B AR, KT 3% Rk
T HR/INE EE RS I (#] 4C).
3 Wig

W A ) 2 TR TG M R0 E S BR AE 7 A T v A
FHAUSER R ) V7, AR 7 A 4 2 1hT 6
FUBEAR A B 2 Wk o TR KT
R BBEFEARZ, AN IR A A Y 1w T
PEFIIEER TR . WEIRDA ARG S 22, T Ve e
PR A ) R TSR I 5T AR DL ARG . A5 4%
BB R A 2 S R K R PR PR 3372,
J& T 1 X 14 % (Dietzia), R 40K H 7 Hr 22 W i bk
3372 5 Dietzia cercidiphylli 435456 & &, {H
H—sbA: AL ERAEHI S Dietzia cercidiphylli 5
A& DSM 45140 A 2 5, AR5 | isiREh
IR HS P2 BWEEEI A S, FIRR 3372
FEAE T HER DSM 45140 1 Dietzia cer-
cidiphylli "B R E GR 2).

x1 TRL. RRREKDEM LR

Table 1 Effects of different carbon source and nitrogen source on the surface tension of the culture

72l Ik IIE R Kk E
Carbon source Surface tension (mN/m) Nitrogen source Surface tension (mMN/m)

Hi%ib% Gluecose 48.86 JBEE ¥ Tryprone 33.92
HUB¥ Fructose 48.53 TR NH;NO; 45.68
HEEH Mannose 49.08 fi§TREH NaNO; 55.04
Hil Glycerin 42.12 Akt NH,CI 58.48
MM Olive oil 40.61 TRMREL (NH4);SO,4 60.74
WIE Liquid paraffin 32.87 HAREN KNO; 57.27

BR:E  Yeast extract 40.57
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—e— 0Dy, —&— Surface tension
~ B 16 170 E C =
A1.4— 160 E %.g—ﬂ\s\ /\.\\ _282 }'46;_ -60§
%%-E\ . 2730 % i-(2)‘ )ﬂ—so% 1:2_\ N 'igg
¢ 1.0 140 = g lOr 1402 s10F ] o
=3 o B = =3 5

Q Vst E><“><—3o.equ.zs— 130 £ Q 08F W—so-a
S 06f ] 2 o6l 2 T o6f ] 5
04 208 g4t 1208 T outb 20 8
02 F —1o§ 02 F -loqg 02 F AR
0 ————— 0 % 0 e s 0 a 0 0 5
20 25 30 37 40 A ATAT T 797 9 QNN 012 345 6 N

Temperature (°C)

[ 4

Concentration (%)

RE . pH FEE X E K 3372 PR RENE T8I R0

Fig. 4 Effect of some factors on the activity of the biosufactants produced by strain 3372

F2 EHRIBR2HESFERKERELERILR

Table 2 Different morphological and physiological
characteristics of strain 3372 and related species

{5 S

Characteristics 1 5 3
Temperature range for 10-45  10-37  10-45
growth (°C)
pH range for growth 7-11 6-9 6-10
Tolerance to NaCl (%, W/V) 12 10 10
Urea hydrolysis — + +
Nitrate reduction + - -
H,S production + = aF
Hydrolysis of Tween 80 = + ND
Hydrolysis of starch — - +
Utilization of
Maltose + + =
Sucrose - W =
Lactose - + -

Note: 1: Strain 3372; 2: Dietzia cercidiphylli DSM 45140
3: Dietzia natronolimnaea DSM 44860141, +: Positive; —:
Negative; W: Weak; ND: No data.

1968 4E Arimal™%5 vk & ¥ Bacillu subtilis
IFO3039 fighg ™ L NR IR ms R, nl i &
K IRETTK T, BUIS XA Z RS A P JE SR IR Y
PR KB B4R RS, f4%: Staphylococcus!™ |
Escherichia™ . Brevibacteriumt 845, 7 5 rEhi 4
FEA B IR SR TG RA A WLARGE . Dietzia B R
TR A 3 5 AR AR S0, Rt T A

&
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1658 O R AR 14, 9140, Pleshakova 2501 Fi
Dietzia maris AUAESEA TG Y M FEARRCR, 1
HR A A AT B . Miyo Na-
kano FITHE T Dietzia maris 1774 i S %
TP, T R B PRI A 2 o T )
AIRE ) Z IR WAT A . Ik 3372 2K
fiRiE Dietzia P& T LAFERRMEIAEE T F] IR
ME— i A R IR R TR TG MR, LA E e S
TR R Ar B T v, RoR T
Dietzia I )& 7E/E B b g W g, JFH
BRI R T 7 114 A 0 2 T 3 A ) 245 4 R AL v R
E, BA SR E.
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