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Abstract
mutated Acinetobacter strain a8 by low energy N | measured degradation rate of Acinetobacter strain a8 to petroleum hydrocarbons before and after
ion implantation, and studied its degradation ability and degradation mechanism. [ Result] When the injection energy and injection dosage were
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[ Objective | The aim was to screen out Acinetobacter strains which could effectively degrade petroleum hydrocarbons. [ Method ] We

15 keV and 8.0 x 10" ions/cm” respectively, the degradation rate of Acinetobacter reached 95.03% ; through three continuous mutation of start
strain a8 under above injection parameters, a mutant strain AQ-15 which could effectively degrade 59 kinds of alkanes were obtained. The AlmA
gene of AQ-15 to degrade long chain paraffin oil was analyzed by combining molecular biology techniques, and it was found that 47th amino acids
changed from aspartic acid (Asp,D)into glycine (Gly,G), and enzyme activity was improved to get target of effectively degrading long chain
paraffin oil, which revealed the improvement mechanism of degradation rate of Acinetobacter after ion implantation. [ Conclusion] A Acinetobacter

strain AQ-15 which could effectively degrade petroleum hydrocarbons was screened out.
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TSR  TCALER W T A NS 2% ,pH 7.0 ~ 7.5 5Ll ok
B TR P (Cy ~ Co , BHEEHy 128 mPass) .

L1.3 AU&%. RPN ECERIR B R R R R R TR G
AT P A= A e P 1T AR, TKAE 5 1) AR 85 - U ek v
R 10 ~70 kV ESE AT, 5 KRE N 8 mA, B H 1% =
100 mm,, {56 P = AE A R 6 scem, TAE SRR 1.3 x



2 B HOR A AY

2017 &£

107 Pa, Jill# i JE R 15 ~20 kV, 33 AR &R 2.0 x 107 ~
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Table 1 The degradation rate of Acinetobacter to petroleum hydrocar-

bons before and after ion implantation
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%
CK 0 0 3627.75 0
M1 - a8l 0 0 834.39 77.02
M1 - a82 0 0 761.83 79.00
MI - A81 15 8.0 220.75 93.92
MI - A82 15 8.0 180. 42 95.03
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Shict 4310478 ATGCCOTGTCOGAACACCTGGACGTACTCATCGTCGGCGCCGGCOCTCTCOGGUATOGGOGOC 4310419
By B it
Sbijct 4310418 GCCTGCCACCTGACGAAGCACTGCCOCCGECAAGCGCTTCGCCCTGCTOGALAGEGCGCGOG 4510359
N (O O Y
Shict 4310358 GUGATGGGOGGCACCTGEGACCTGTTCOGCTACCCCGGCATCCGOUTCOGACTOGGACAT 4310299
A R A .
Sbict 4310298 TTCACCCTCGGCTACAACTTCAAGCCGTGGAGCCATOCGAAGGCCATOGCOGACGGCCCC 453102539
I s
Sbict 4310238 TCGATCCGOCGCTACATCGAGGACACCGCGOGCGAGALCGECATCOGACCGGAAGATCOCGS 4310173
suery 2 ey NNy A
Sbijct 4310178 TACCGCCATCGGCTGCTCAAGGCCGACTGGGATTCCGCCALTCCGCGCTGEAACCTCGAI 4310119
ey w TP ITAT
Sbict 4310118 GTGCAGCGCGACGACGAGCTCGAGCCGCTGCGCATGACCGCGCAGTTCCTGCTGATGTGC 4310059
Query 1 MEVEHLDVLIVGAGLSGIGAACHLTEHCPGERFALLEGRAAMGCTWGLFRYPGTRSDEDM 60
MEVEHLDVLIVGAGLSGIGAACHLTEHCPGERFALLEGRAAMGGTYW LFRYPG RSDSDM
Sbjct 1 MPVEHLDVLIVGAGLSGIGAACHL TKHCPGERFALL EGRAAMGSTWDLFRYPGIRSDEDN 60
Ouery B1 FTLGYNFEFPWSDPEATADGPSTIREYIEDTARENGIDEETRYRHRLLEADWDSANARWNLD 120
FTLGYNFEPWSDPEATADGPSIRRYIEDTARENGIDREKIRYRHRLLEADWDSANARWNLD
Sbict A1 FTLGYNFEPWSDPEATADGPSIRRYIEDTARENGIDREEIRYRHRLLEADWDSANARWNLD 120
Query 121 VORDDELEFPLEMTAQFLLMCTGYYRVEACSYTPEFAGREDFAGRIVHPFOLWFEDLDYSGEE 180
VORDDELEFLEMTAQFLLMCTGYYRYEAGY TPEFAGREDF AGRIVHPOLWFEDLDY SGKE
Shijct 121 VORDDELEPLEMTAQFLLMCTGYYRYEAGYTPEFAGREDFAGRIVHPOQLWPEDLDYSGEE 1850
Query 181 VVVIGSGATAVILVPSMTDEAAHVTMLORSPSYVITLPOEDAISNFLEREFLPETWVYROL 240
VYV IGSGATAYTLYVPSMTDEAAHVTHLORSPSYVITLPOEDAI SHFLERFLPETWVYROA
Shjct 181 WVVIGSGATAVTILVPSMTDEAAHVTMLORSPSYVITLPOEDAISNFLERFLPETWVWYROL 240
Ouery 241 RARNVANOMIFFMLAKGFPGYWVEEALLELASLOLGEQFDMEHFSFEYEFPWDERVCAVFDG 300
RARNVAMOMIFFMLAKGFPGVVREALLELASLOLGEQFDMREHF SPRYEKEPWDERVCAVFDG
Sbict 241 RARNVAMOMIFFMLAKGFPGYVREALLELASLOLGEQFDMEHFSPRYEPWDERVCAWFDG 300
Query 301 DLFEVLREGEASVVTEHIDRFVDRGIRLETGEVLEADIIVTATGLDLVMFGGAEIAVDGE 360
DLFEVLREGEASYVYTEHIDRFVDRGIRLETGEVLEADI INTATGLDLYVMFGGAET AVDGE
Sbhict 3501 DLFEVLREGEASVVTEHIDRFVDRGIRLETGEVLEADIIWTATGLDLVMFGGAETIAVDGE 360
Query 361 PFOVNOSMGYRGIMLEDLPHNLAAVLGYTNASWTLEADLSSEYFCRLINHMDAIGHMEOVTA 420
PFOVNOSMGYRGIMLEDLPNLAAVLGY THASWTLEADLSSEYFCRLINHNMDATIGMEQYTA
Shict 561 FPFOVHQSMGYRGIMLEDLPNLAAVLGYTNASWTLEADLSSEYFCELINHNDAIGHMEQVTA 420
Ouery 421 RDTSGDVREEEFPFLNLNSGY IQRAADEMPEQGDEMPWELYOQNYVLDLALLRYGEVEDGYLY 480
RDTEGDVREEPFLNLNSGY IQRAADRMPEQGDEMPWELYONYVLDLALLRYGEVEDGYLY
Sbijct 421 ERDTSGDVEEEFFLHLNSGYIQRAADEMPEQGDEMPWELYONYVLDLALLEYGEVEDGYLY 450
Query 481 FSEPASQRQGDGAAVOALG 499
FEEPASOROGDGALAVOALG
Sbict 481 FSEPASQRQGDGAAVOALG 499

T : Query FAL BRI ; Shict Jy il & Fitk

Note: Query was induced strain; Shjct was start strain

B3 a8 %0 AQ-15 iy AlmA EsEEZFEME L F L35

Fig.3 The comparison results for nucleotide and protein sequences of AImA gene of a8 and AQ-15
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Table 7 Results of orthogonal test of sugar orange, passionflower , wa-

ter chestnut compound juice

R ras) I3 Factor JE T
Test No. A B C Sensory scoring // /3
1 1 1 1 73

2 1 2 2 85

3 1 3 3 84

4 2 1 2 87

5 2 2 3 85

6 2 3 1 81

7 3 1 3 76

8 3 2 1 62

9 3 3 2 76

K, 242 236 216

K, 253 232 248

K, 214 241 245

ZE R 39 9 32
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3 g
GASEN T VDG U3 S A R TR
FERC Ty, BRVP R VIRt 580t =5: 20 3(IRRILL) B G
GG A 35% , I INE 0 10 % FriEiR 0.05% . &
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2006,27(8) :187 — 190.
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2011,36(4) :74 - 77.
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18 -21.
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