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Dietzia maris Induced by Carbon—ion Beams and Its Biodegradation
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Abstract Biosurfactants have the advantages of non —toxic, biodegradable, and these properties are particularly suitable for the
biological viscosity reduction of oil, oil recovery enhancement, and the bioremediation of heavy oil polluted soil. By using Dietzia maris
bacteria that are the only one could produce extracellular biosurfactants in the sole carbon source medium radiated by the different doses
of C% ion beam, a positive mutant strain YR9 is screened from the large number of mutants. The studies show that the best mutation
rate of the bacteria is obtained with the 25Gy dose irradiation, resulting in surface active dose of 6336.45U/mL. Comparing with the strain
without mutagenic treatment, the improvement of 2.65—fold is achieved; it almost able to completely degrade n—Cs, n—Ce, n—Cis, toluene,
quinoline, carbazole, o —xylene, p —xylene, gasoline, naphthalene, catechol, however for n—Cs, naphthalene degradation is lower. The
physical and chemical properties of the surface active agent produced by the bacteria are analyzed, its products are identified, and the
condition produced surface active agent is optimized.
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1998 4 ,Bhagwat SF5F H] y S5 2 1 i 5 75 48 2R 45 Bkl 22
I B SR AR R AR T SR G PR BT (A0 Co60 55 ) T A A IR
PUIEAT P R AR 25 5 2l TS Y, T BB A i L R
WAz % ) et X LUK B 0 5 L 2002 4F |, Zinjarde SO FH 45 412k
VAT A A, R T AR RO BT, AN BETE AR R R
S LAY B 2 W WA T R AT 5 R A AT R RE T R A, DASK IR
LN F8 B[ S R SR Y 7 - 5 N Y NI A e 2 NI T G
8 5 A A BRI 1E) 2 AR TR L 2011 4F 3K 24 0F S5 0H AR fE N
B AL T o TER B w77 B W M, mFL3h Y 40 i 7E
1Gy LATN 1 4 REAL S0 A7 76 20 0 88 U, ol AR S0 A= W = 5%
N AN T T 1Gy 09 58 BE AL BRSO o (H = B Ok 0
BF7658 B #k 2 75t A7 7 8 SO | 22 /0 50 1 i S AR FE A
WAL | BE A5 HRAS Ao A 5 28 T bk, 38 TG AR

1997 4F- ,Hino 5 1¥% 3 Ji 41 22 W5 % 47 1 48 % St ke o AR
H, H Pseudomonas sp. SLI Fl SLK [ ff £ i J2 1 72 v & 30 H:
LA 20 IF k BOLSRAGAE F R I AN Z 0 T R 40 i
TEPR GG RO A 1 ) T 42 ke i 4 P o AN TE AR L 2002 4
Streger FPEXTTERMUAEM B E W FErh , R B R S IR
TG A i B PE A ) BT, ] Hydrogenophaga flava ENV735
1) 5 B BE 0 B AR (W 2825 4 H. flava ENV735:24 288 ¥k th T-40
0 25 T S K R T B B R R R e . (R R R R
AR S 1) AV Z6h M 200 VA A T RS T T T AR T R R X s e )
{14 B M BE T B0 A7 S8 55 . 2007 4F X 5 SO I Y TR B AR
A A= ) S50 g 125 SR FH BT AR o e A 3 A T AR 47 B Rk
R, Charkrabarty!"/& B fif 55 12 i3 | 22 3055 & R 42 1) 41
VAT O e i R BORE b R R R TR 1) 5 Bl 22 i B 3%
IR B — Bl AR YR T BN T T B [ I R 4 R
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BRI v RO SR R A W TE B < AR W XU 7 SR A
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SEATAT UL ARSI S M i A T B R R A TR
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S L G AR TR R I — 2 SR BRYE . B A R
TR (A 58 5K W 7 T, R 2 53 3 R T 45 9% O X B 485 A
BAMEARR AR, XE A AR I PCYE B AR R 5
AW o AR AR A EOR G55 R 5 T A G i B b . AR SC 1
R HH BT DR T 43 0 LA R AR T 1 Vi b Pk A
(Dietzia maris ) N & E AR, X H AT 2CO 8 B F A RMKH =
AR TE AR AL IR WS B AR B AR W 3R T I M N T 2R Ak
W, % Hom e AR A TR A A AR P 09 VR FE R AT 0 2B
il

1 Dietzia maris
Dietzia J& J& 1995 4FH Rainey 5524y 4 (58 & , A E
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KB Dietzia maris 55 10 N EEFF , Dietzia maris 2253 1 15
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(1) JIT 55 58 T Shy S 60 2 4 B i Ak 75 ) | A D T
SR 1) T 1 9 IR TR B B (Dietzia sp., YR9) o

(2) WXL W bk B TR S0mL JC B Rl T4 R E
250mL =i P, TE IR IR 8 9F , T 25°CH: 9% 60h 15 £ Fh -+
W, LA 102—107 0% B B 4 TR VR B2 4 B R 10°—10/mlL,
il B B

(3) B MRS I A I 2 - AF 98 8 (HIRFL)TL2 &
iy L EAT . A PCOE B BB i 80MeV,LET 2
35.5keV/pm, W 5 £ le/min,Fﬁﬁ%Eﬁ,giﬁfmﬂﬁU%o
U] £ 0 #0208 2mL, 43 A0 A ) JE R 30mm ML, 3 0
BT 5,10,15,20,25,30Gy 56 W5 & N AR BE DL I8 5
PRI A A Xof g is-iel

(4) WU 5 AN TR) 45 He 550 da Ak 0 %) RO, A BRSSO A T
MO R SR AL b, T 27°CH SRR I HE v B B AR YR
HARZ W (HIC) MR 4 L A8 /N 1 25 7 1 32 18 F ™ 2E ) 32 1
eI RE SR AR

(5) & 4 1 AW AR TR F B 32 3 b FE R IR
R FRAH 200r/min 27°CH5 3% 60h 19 20 Fh 1, & 6% 4% Fh
AR TR B3R AL 27°CHE IR R 35 3% 96h, KR g )5 | iE1T
A= W 2 TG ) A B R 4t

(6) AUk J5 09 55 TR P45 B & R R B FR I T K R A
Ad, % TEWE B L (1500r/min, 30min) 25 B B K 5, JT 6mol/L 114
HCL A pH EZ 2.0 IR ,4CH &, 850 WA DLTE ¥ R T4
UUUE H NaHCO, %, B0 R BRARE Y, #H 2 IR B0S 1
S B (2:1) 5y 2R AT 25 L, AR 2R O, 28 kT A5
1) 3 181 7 P 0 5 A 4l AR BT,
22 REFUEWRSW

FHAMORE-FUEH (GC-MS) 2, 454 MAHAI
(SPE ) Fif b R A A4 O B B ] AR AR B F B LG, X 3R
TP W) I 2 Ak 4 O o T B RN 4G R AR B R AT B, BT
B (8] £ 13.50min 2 W 878 T 40 F B K m/z [CsHs04] =
284.27(F 1. 2).,
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Fig. 1 Molecular mass of biosurfactants purified extract
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Fig. 2 Molecular chemical structure of biosurfactants purified extract
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90%—99% [ ] IE A48 ¥k , 45 R R AT 2COB F IR
SEFR B RR G , LA 25Gy 5 0 e 110 2% AR s R R e
32 REEFHKMIEF

A FH DL DB T A 1Y TR, R R R IR A TR AT
2 5 SR FH ¥R M R B VR HEAT | R I S I A & T A 3% T 9 M )
W77 o 5 SRR R R AT EE R R A RO 18 MR AR X
AR F TGRSR B B R . o Dietzia sp., YRO WK 4R
W% T VR Y BE ) B FLRRCE L HERE H/C S 0.36, 4
FIE VR BTG 1355 6336.45U/MmL, R EARIE R T 2.25
i o R FH DL RSP A5 RS 6 U A TR T E T AR, B3R 9,90d JE 153
B4 B 95 T8 A5 B HETH B 23 B A& 3(a) 3(b) BT . BV BLARTE
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Fig. 3 Colony morphology cultured for nine days
and 90 days later

3.3 YRO Bk 9 5% T E 1 I X A R U BB R
AT B 29045 Fh e, 5 28 25Gy ) 4 i S b B

PEAFEIY YR Btk A A S 3, F 30°C . 180/min
B 9% 48h, DL 24 BE B 1 S X0 B8 0 52 YRO B MR Y 2 I TG
PEFIRT A7 s 1 A R SR EE E A 25mL AR R R AR
e, T SmL 1E & ke K H IE kA R B9 10000me/L JE 25uL
AR, S IR G I iR A . SR EBIA SOmL B0 T 4°C
1200r/min 50> Smin, B3 WO IE & 68 R ZEH 2 K, & JF
FEPGR 2R E 25mL, RJF B 1pL B3 W T GC e . <M
354 HP 5890, M3k HP-5, (815 4% 4 .80°C ff ¢
Smin,3%C/min F+ & 165°C, £+ 2min, H A 5C/min 7+ &
270°C, PR4F 10min, HEAE FREE 250°C, R £+ i B 280°C.
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Fig. 4 GC determination of YR9 strains surfactants
degrading petroleum alkenes
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FMITK F3 B U)AHOC B BRI Y 2B K RS R R TR ) R
TR A Ak B B K B IR R TR T R AIK, R 28.6
mmol - L7 m™ . FEEAFE W R R m ok A A K,
I, B 24h Ay TR R K5 IR AR S R 0 8 3R I U]

12 ——0D,, ——HHKH 160
1.0+ {50 T
£
08} 140 2
% =
o 06t 130 =
e TR
04t 120 E
02t 110 i

0 0

0 6 12 18 24 30 36 42 48 54 60
Ff 1] /1

E5 YRIOBEMHEKSEFRRREKRANKXER

Fig. 5 Relationship between YR9 cell growth

and medium surface tension
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FE LB X5 A 25 I AL f Mk FE 43 1 R 80x107°,800%
107 1Y n—Cs.n—Cq.n—Cg . IR ME IR PRI 4B = IR X —
T EE SRR Ty, HA R R AR 3.3 1L gk 1 R,
LB K535 2 PO A BRI AT R TR AR, % YRO TR AR K 1Y

&1 AEKEX YROBEEKERFEWREFEFNIZIG
Table 1 Impact of different carbon sources on the YR9 cell
growth and its production of surface active agent

YRO B A K (0 B85 1k BE /1070

AN [ B i 2
80 800
n—Cs - _
n—Cg + _
n=Cy, Pz Al +
n—Cie Je i A ++
LIPS + _
e e Ko .
e + _
A 2R - _
X 2R - _
S Pz Al ++
R + _
% - +
AR - _

Eaob, FFAA T AR+ AHTEK; -, RATAK,
Notes: ++ represents very good for the growth; + represents good for the

growth, and — represents harmful to the growth.
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PR B 77 96h Ja D R & PERITE ), S5 SRR HEFE 6%
V4 TR 199 A4 4y 2R 0 R e et (BT T

5650 | !
5600 ! b
ssso | f
5500 | ¢
5450 | I
5400 d
5350 |
5300 m . . . .
24 36 a8 60 72
Filit/h
B 6 #hiEgExt YRO BIHk = EERY £ &k EE SR M
Fig. 6 Impact of seed age on the biosurfactants
of YR strains producing enzymes
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Fig. 7 Impact of inoculum on the YR strains
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Table 2 Experimental results of genetic stability for
the mutagenic the strains YR9

2% TH T PR 5 TR E 2% T PE 5
T HRACEL e BEAERKRME WEHER
/(U-mL™) s} 1] /h PRFE 2%
1 6336.45 120 100
2 6231.26 120 98.34
3 6112.14 120 96.46
4 5892.89 120 93.56
5 5744.63 120 90.66
6 5470.26 120 86.33
7 5360.64 120 84.60
4 Hp

(1) MEETULR o, B 1 #k ™ A W 2% v 336 590 11
A1IH 5 A Dietzia maris TRE, I H A 615/ 501E (GC/MS)
LA E T H 8 T BN am/z [CHs0,] *=284.27 , Dietzia
maris AR T 77 A5 W) 2 18R PR O B RS, 2COR T AR AL
FE % F BE AR YRO, SCgn 45 SRR W] 4 25Cy i IR 5]
TG AR S5 AR A A 2 T I R

(2) FHAERM YR LT 58 & 8E 0 1 # n—Cs.n—Ce.n—Cq.
2 SN 13U N 1 == I S B = I S SR 1 B | ey 38
TEXS n—Cs ZERE M I BEAL

(3) VAR AR YRO 7™ Az 4 2 1 0 1 0 i ) Ao A % 5%
i 0 2 1 7K 7 (E i R I 68.3mN/m K B % 28.6mN/m, S5
SRR 24h TR MR B FROL AL SR (0 RE FR B I

(4) B F R YRO Rl 60h (4 Fl 735 75 3 A B 11k
(8% 7R 5L HL AR W 2% TS 4 500 8 R AE R £ 6336.45U/mL; 1 2
B 6% 15 AL W Mk YRO 7 W 3 TR MR B R AR
5744.63U/mlL. 38 i it E AR MEAR AR 7 ARSE g HoA: oy R m s
PEF & TR R 85% .,

(5) XA 2w 1% P P2 A W AR Dietzia maris 9547 55
FHRIEAAS, K BB Pk A0 SORE 3R R 25 G R R0 42k 0 398 i Tt 3
K, EARFFELMERR AR R R v oy
3227.346U/mL, 2 PCOE T 25Gy 4 IR A48 Ab B ik 1 A=
Yy 2 T TG R R 7 2 AR TR bR YRO, H: 7 A Wy 3R T T R R Bk ks
F) 6336.45U/mL, i R RIS T 2.25 £, AFTEEERIE
52 PCOES TR ST Dietzia maris TR X H 7= A 1) A2 W) 22 w1 TE T
FIPEBE )™ 25— 5 03X — A 5 AR AR
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