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Al Ly Mg, Twie, 23m! gpae 2™
LML K2R Rl 22 5 TR, A E 050018; 2. 9L 5 Biia AW ARLI =, A% )E 050018;
3. aMKE = RIAERAF, KE 657800

B B EREHRARSGHEZRENE L, RAYS, SONEYESFEFET AN, v DA S0R & A bk
BT ST EURE FF 0 8 AL B RO IRAL R o BT X B RO S TAl Bk A A T AR B AR P AR RS . BERS PR AY )
AL, FEDRACSAE T 3B AR R R R s Ak FMI AT 5040k BR BT (UV) 5 H 3E6 IR £ iR (EMS) B A48, IRkl
HIZEAE TR UEM2 R A FREFT A9 2 Bl 4 ) WAL B AR b, REFFAC R R R M 2T e SR ol X LR 9 5
AN FREFFIAL LAY S0 . 25 SRR W], UV-EMS & &7 i B A BT R M R TG A 2 A Sa wr, RRSAT 89 AR W ik ik
RS T —ZaYmAE A, HAURME T —578 ; UEM2 TiAh BilS A 2 i ik %) 38.86%, L FMI 4bHiZH4Rm T
63.55%; LRI KT (SSF), M UEM2 4B BBk A E] 12.17 mg-mL™", J& FM1 41f9 1.36 f%, #—
SEIE T AR X AL BRAGSERALAOR o I IT 4 R AT AR R AR Ak A B A R AR SRR L 2

KEEIE ARREMERRE; AWiaciE; ek, FFFRIEL; A

FRIEEHAFEFORFFT R R, SCIRFFRBTIRARI, AT LA RO RES TGRS PR R, i
REFESIAO A g, R0, AIFEER RRIE BRI IE . TIRSFT Y CBE, LR E R n R
P MR TR ] AR AR, BA RIS MR . IR a1
ARBETHERIEYITRA TR ) AR L OISR, JRLEWIIRRE Sl MV AU A R i B
JERRTIRR

FEAT FRA ST 4 3R A S 2R S A BR ) T e 8OR Xt JEURE e A B AL LS FEREA TR AL K I8 7 &
WS SRAARE) SRR B N A ML TORREFTEA T BA B, 4 BRAL B AT LR BRA R I A AR
K ARATRCR . L AET BEFE T NaOH-ZF4E MK 5 TIUALL B FORRE AT AR S A MIA IO = i A, $2.3)
IR AT RO FORFERT DA AL PERE . AR BT A A e, o AR WA T B R PR A
4, A, RSP SEOCHABORIT s SR A SRS B B AR A B BERE 85 . RRETEZE, R
T A A BRI . MELLE R Tl ARAE =R 2ERNY s BEXT Ak A B A TR, AT i 175
AR FBO MR I TR0, AT A BRI AR LR AL A B B F AT IR AR AL T
B AR A A I RR), AR T B i IR SR ANAAS , 20T AR o, R,
XA EOREAR, FEEIE IR DNA Rz, [HIE R — SR, BHAMEER e R, 5]
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cys2 [ L IARTHBRREEG A A BAT B 15

PLEWFERI], Se0h U RR . Fe 5052 BN THE s e E s v B — B, (B EETRZA5Y
EPTEA RIS, ST ARRREREFERNE SRR EIRED, X RHE G2 TR
WEAAERM S wR, SRR E S EAUMNRRY, B8O ELf . ETHIRAT %50 B58 L 81
UV-EMS AR RAS MR FBHEPE (3 437.6 EU-mL ™) & Tty UV 578 (3 234.9 EU-mL ™) il
B EMS JERBRREG M (2 797 EU'mL™) , BEFHEAFITIEmMRAER SR M EAEReR, B,
AHHFELA ARG A BT R Wit bk —— S RN SIAT I Acinetobacter pittii FM1 A R TERR, RIS
FHHILRETR £l (UV-EMS) B A1 T-Bal TR SE T, JFBIN AR M R FFHEL T U3 N R e
CEEAIGHITE, DISAREFFAE Dk A R SR iS5
1 #MREFE
1.1 SEIwRL

SRS FRFEAFE AL AR R H, W FRFEFPT 20 BifE TR T % ERE.
EHAGE | LFREERARTE SRS IH 42.14%+0.40% . 31.02%+0.42% . 14.85%+0.35% . BtkH
Acinetobacter pittii FM1, MWINGE IEHEREOAr, SeobrbIr R SR 5L SRS An e 1 .

R 1 EFEMARECH
Table 1 Types of media and preparation methods

JFs P =SB S e =1
1 LB (k) Bk FEAKI0 gL, BERHRAS gL', NaCl1l0gL™', (FfiE16gL™
2 IR R FREHO.1 g L TLBRF 5
JEy— KRIFEZEMERANS g L', (NH,),S0,2¢L", K,HPO,1¢gL"', KH,PO,1gL"', MgSO,02¢gL",
3 BRI . 2 B
CaCl, 0.1 g'L™", FeSO,0.05g-L™", MnSO,0.02 g-L
4 B A R IR EAWES gL, #i%kE4 gL', K,HPO,2 gL', KH,PO,1gL", CaCl,1gL"

W BRSSP H=7, JFT121 CKTH20 min,

1.2 WFHE

1) UV 25, BUR AT FM1 AR F-E02 0 10 mL, BT EHAK 9 mm P FcEEssmp, Jf
TEREIBEEE T T2 20 W A AMT EFEERE S 30 em AbHEAT AR E] A IR, WE403 10 min J5& T 4 C
VKA 1.5 h FEARIRIAE 548, OISR FREF s R] O A BRI BE S U A 7E LB BgRAE [, 28 °C fHIREDHESR 24 h
JERHTRTE TR, JHTRBOER, SHRINABOTINL

2) EMS %728, W 2 mL 896 7 EVFl T KB 10 mL 85048 %, SRR 2 mL — @ WY
EMS %% (F 0.1 mol-L™' i PBS L2 by i, 0.22 um JEARILIERRE) , fERMHFT /MRS, WEARM
EMS 1925 I IR . P58 IRES TS A SRR 2% Na,S,0, ZEFU T, 3 4 B i A 55 52 R 5267
% 1) TR,

3) EMS AR & ifb . SRS il B— AR ko B BN R EMS AR IR AR, 5748
TR MR, PRI, RIEHRHEE =2 FRRmgt
RIS BETT L9 (4°) RYIESIAS:, SHAZE &M
il IEASIREITNE 2 Fin.

Table 2 Orthogonal experimental design

N i 4 =] . lkli
4) HAE. HUESCRPTHR R, x| : : _
BRHETT UV-EMS IS VA%, FakiHidetiipe ) AWERL L BEE  CEE DR
I - . . WG HU%  BE/min - BE/C (CFU-mL™)
S TR IR R b, LA B 7 :
D BETETR d WK NI TN s ZInsefy o o > o
AR FHFHED T 30 €, 120 rmin F - 2 03 3 & 10

Figr, BERRE 4 hOORE 1 UOFS IE E R E Y H 3 06 40 30 1o
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GANESH 250 frid 7 gl 8 A 2 Ak (Lip) BTG . it S0k (Mnp) BTG, RSN
(UV-5100, EHETCHTESABRZ A 78 280 nm AN E W GRE , 1A A T RS R B 5 1 SO [ 2% [ fi
R HIRESAH BRI REE TR, PRIFSS AR RRR R AR e

5) FEFFFALER. B 5 g By R RFEFIINA 250 mL OSEIEIR R, HeRBRIREL 1: 10 IMACHLERRE IR,
PERRERAATECN 10%, FH4E 30 °C, 120 r-min ' 2608 FEIERFR . AH0 12 h BURE 1K, 5000 romin™' %
L 10 min 22 FIEROR AR, EFUUET 105 C Mt EEE, RAS A SIE4ER 0 (ANKOM 20001,
e R RN A BRAE]) MERFFA o i, ISR Ik ik AR B R B As .,

6) [FIAPHEAL LW Ll . [RIEWRAL AT T2 (SSF) |, RIEGbE AN A A E [F]— S w25 e Hh [R] s A 72
B IEEAREEY IR T2 A TR, SR 3, 5- RS HK IR L (072 (DNS #5) I5E b3 mb s Jrob 5
(LA T) Y, SR EARIREA-DNS AL (pelE 2 i & 52
2 ZER5vHS
2.1 UViEZ

R A KR ANTE] 1(a) s, BUEFR 8~12 h AUXPEOIAE K ERRI T4 MAAE, AT 1(b) nlf524 08
SERITEIA 120 s B, SRAMBAEEIEARIEET] 79.03%; ERGTHITE] 210 s B, BOEHREH] 100%., AHFTREHR,
TEFABOUR 80% JoAr T IESAR R, PIEER 120 s VE R aak s NFAAE RG]

1.6 F
a0 ay e 100% | o
1al /.,i’i -8 I/i
12} 80% |-
1.0+ /
5 s 60% |
Q*’ 0.8 ‘3\1
© o6l J & 400 |
o4} /
4 20% |-
02} . -~
0.0+ o0 ® 0% | -—"
_02 |||||||||||||| 1 1 1 1 1 1 1 1 1 1
—2 0 2 4 6 8 1012 14 16 18 20 22 24 26 =30 0 30 60 90 120 150 180 210 240 270
st i) /h MESF ] /s
OEIET (b) BOLH KM LL

1 HEEK FM1 BEKEIZR ZIMNFTBIE Rz
Fig. 1 Growth curve and UV mutagenic lethality rate curve of departure strain FM1

2.2 EMS iFTr

1) FARZFRIS LR . A E AR BRI R AR A gL E 2 fis. fIE 2(a). (b) ATAL
WHGERREE EMS (ABUMECRIZEAR I R S LA ETHES 24 EMS RO 0.5% B, 180t
RikF 82.7%, MHTAIESARRIE &, N 22.65%; ZJaMiEFHLRIABUMER, BOtRgEHs, &
FRARFZ REAIG; FREH EMS AR BRI A AR R, HRE EMS R0 3s g st ;
MIFAREHAE 20~30 min BPEOERARER, Y200 E ) 40 min B, BOUARIEH] 87.2%, BLATIERASHR
e 24.13%. HE 2(c) Al AR EE XA AR BRI AN, BOERIEAERLE 709%~95% 2
] MEEERT 35 C B, BOURIIE NRE, AR TR TS A aFE AR SO B Y Rl T 52
KA, —E B NI A R Tt R et . g 2(d) AT, BESE RERIRE K, SOER K
ERREES, JRE TR R — WA EMS 7572851 K BEXT AR A8 — e B0 0 R ARV E T s 78 BB N
10°~10” CFU-mL ' i}, TFERAERAME A K, WJE R 10° CFU-mL ' i, BIEER N 74.95%, ERAERN
24.35% FRAE R R RIS AE S IE SIS R R R ADKT:, 2P 2R R HAE X308
S LS RY R o

2) IEACIRIREER . IEACIRISZE SR an3E 3 Fvn. R 3 A1, FE2mEBERE) 4 NMREF, g S
HR, AR TR B B> AR A (> AR S AN BRI S R T DUE B, A BE R
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ol BOER ] - HIER
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e IERAER /E\ . |40% 100% - TEZAFR 140,
i/ 0
¥
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& o 80% o
R 60% | &K — X
20% H ><%
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40% \E\§ 10% — %
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1 {10%
200% L— - : : : ; 0% 50% L— s s s s s
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B2 AEEZENHFERMIETRTZERIZN
Fig. 2 Effects of different factors on mutagenic lethality and positive mutation rates
1E 80% ZeAa iy, WAREYIESAZ MR, it 3 EXRBER
PERRA IS s 28 A A0 ALB,C,D;, Table 3 Orthogonal test results
B, PR RIRBUS RN 0.5%. 28I HE A
30 min, FAREEN 28 C. WAWKEN 100 T — 5 c SFEEK/%
CFU-mL"', WIFESOEARY 81.23%. LiRfh 0 1 1 | %334
A AT AR IR, SRR ARBOE R Ny - | , , , roco
N Sk .
80.53%, IEZAEFN 22.86%, Mi—HHE TIERR
s AT e 3 } ’ 7708
23 SEEEHATL e ! ? oo
SONAEPMGUEIBRIL 30 B, SUbuERe 22 s o
ASTRR 7 R, ARUTEESMAASXT TR bR 5 A PR 5 K6 2 3 ! 2 9248
M) ELA FEALAERS s ol A5 2 AR BRAR UV6 11 ST 3 1 3 2 89.25
DId{HHE KA 3.14, LR FM1 1) 1.24 £%, 52508 3 2 1 3 90.16
HIHER PR UVe 1 TA2E EMS 1R, 5269 3 3 2 1 96.39
1) TRRBI O o A AR AR AR A A2 A bR HEL  79.037 84707  88.660  91.033 —
N R g e S s £ =] s
581‘5{%, B PRI %H‘T fﬁimﬁf PifE2 89130 86.743  84.867  86.140 —
RER, fireiJy UEMI~UEMIS. BUZEbRioH HE3  91.930  88.647 86570  82.923
R SRR ARSI AN 4 R ' ' ' ' N
e 12.893  3.940 3.793 8.110 —

2) WA, K5 Lk 13 BROCERR I T

RILRKGSE, PR AR PR E TR Erh, 0 4 h BORE 1 Ik, e ARBTRIEMR,; (R 24 h J5 e Ad
ISR BRER ARG ), SRNTE 3 7R . ARBCGRAEWIRE R — D 2R SNt 2, Horh LiP A MnP i
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EERORBURE RIS, iR TR PR
IR R RO S NV T R B, R E— 2R
SRR PR EIVE T HEA RGN, Ik LiP

x4 SirEEEBENEEER
Table 4 The diameters of the fading ring and colony of the re-
screened strains

MnP [ P 4 8 I B3 o R R 1 A= bk S B (5 42 D/om HiTk AR d/om
fifto WnEl 3(a) Wiz, X 13 BRIE R S RRA UEMI 427 1.35
JoT 2R 6 e G A, & B Minp il T A X T UEM2 596 123
Lip BHERAL, ULBATHE RMREA TR M e UEM3 158 Lo
H Mnp R FZAEH]; HrPAREME UEM2 BRI UEM4 il L6
ilg 35 Mk B i, Lip (243.6 U-L™") F1 Mnp i 5 £
(9432 U-L™) MM T UV6 Bk HHERS T 36.4% UEMS 12 o
1 35.85%, AHXFT FMI1 Bk 536 T 58.8% UEMG6 339 133
H151.7%, VAR AR A RAR R MEYRFh UEM7 44 1.28
= igtEae, BRI TR -FEE, X5 UEMS 47 116
KHALID %52 (nfFox 45 5 —20 . AR B A9 K/)N UEM9 4.16 1.09
Pt UEM2 . UEMS, UEM6, UEM7, UEMS fil UEMI10 422 129
UEMI13 iX 6 BROLIEAGERE, MI%E 280 nm J K A0 Y UEMI1 3.73 112
WA R AR TR FIREfFRE ST, 45 UEM12 3.08 125
e 3(b) fiizs, WA T 1R RE T 58 55 UEMI3 466 131
SR NEARR R —2; 6 MREFRAERT 20 h
— 110 32¢
250 N ~ 0] TTURMT UEMS - UM
100 2 —UV6
200 o Basy .
—:]‘ 178.4 0 ”_] %( 26
% 150 - % l@ Sl
% 100 80 % § 22t
- = S0l =
. LI =
0 & §§§@$§’<§\b§<§°§ 60 MO4T0 4 8 12 16 20 24 28 32 36 40
RASENESEN %&ﬁgo N B I/
(a) LipFTMnp i (b) AR5 R 4 5 R 3
50%
40% -
x 7 & %7 7 7
s 0% 7

20% |

10%

0%

UV6 UEM2 UEMS5 UEM6 UEM7 UEMS UEM13
RS

(c) R Fefif

B3 SiHErRaIBEE R ARREMERR

Fig. 3 The enzyme activities and lignin degradation rates of re-screened strains
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NI RS AR BUREEMAE ), ARTUR BRI BT T [, ST EIZNT 18] B T BE R A o B E
W, ARKIESIIERE, REREIESR . TERTR 20 h Z 5l R B R B AR A I R G Tt TP 2l
PSR ETHGES, I 280 nm FKRIIPR R m-AIE RISGHKREY, R BHZIG U AT RE 2
HHEAFT ], —IT R RN, BRI R MERRE 1255 ; 59— ] RERIMAR B AR AR
ARy S A RIS RI T, I s AR SRR TR AN i e 1 I G sl ST SR, 18R
EPRERFCY SCIA R SR I 36 h AR MR BUR R i i (B, 4nl&1 3(c) s, Al L& Bt

UEM2 ZAFBRRRI AR T R Rk 5] 38.57%, H UV6 #2155 T 20.98%, X iF i T Wi fbas i G X
HATHMARNL, Mo OR ) DIARPERI A G2, 1 UEM2 BN RS AL bk

3) ek tE. Tl ARG A AE
RAREMRAEE S 2 GRS, TTRESA S Al
PAFPA A, BEEEPEIRTS, PR R A ey
CERFEREET, HIT R Ak UEM2 P74
éi%?kﬁﬁ%ﬁi%?%, MEIEAFAAL, FHme

H: Lip A1 Mnp B#7G, WiFHERREtE, Hs
Jﬂ K 4, W 4071, % UEM2 BtkEIFESMG T
AR 6 Ik, FHEERREH N, A bR
UEM2 B & A PR B G B SR B A K, 558
0 fREMR AR oK T 0 18, 55 6 IRRBRY
Lip fil Mnp #5ME53 514 242.1 F191.88 U-L™, #
W T A Bk UEM2 EL& =R J158 Hagt e fae
PEAFAEIE R AR, X5 XIA 4609 F1 WANG 40
FIRFFTaE R—ak. Kk, $EHC UEM2 WHR1E NG
SEIAN PR IG TRk .

24 TIALIRZESR

1) FEFFERE FTIR 2087 435 %F AR AL B,
AN FMI1 FiALFE, 43h0 UEM2 Fb3 2 5 ofs AT
PRI T FTIR 4047, AEIZIAMEENE 5 FR.
M & 5 Al %0, 7E 3 328.16. 2 913.97. 1 731.22,
1603.25. 151534, 1249.45, 897.67 J 828.65
cm ' BT AGBLAEYVERIENE A3 RILR R TR AT AR 4
R PR BRI AE P IR 36 CH AR
PR 2h & -OH Wy Fifd . L mESEsk Iy C=0 fif
B KFRRMIZEIR C=C (BRI B 52845 sh 5 ir
FHOV, EAEST AL, W UEM2 Tikb Bl
IFFE IR (1 603, 1515 FlT 1249 cm™) Fff
VT B AR T FM THAS3HZE 1R Fikh 3 2H B 3
WS, ULITZAIREFEAC R AL R, X
S5m0 R RAR L. 7E 1731 em™ Ab1H
WA PR T2 27 4 22 1) LA o 28 BT 2R At
T O IRARFL RS, ZIEFE FM1 G R, i
T UEM2 i LR, iR AR &R

B3 TAHBER, H UEM2 I FMI 20 ERRR00CR
Eﬁ%o

2) FEFFERHE XRD 404, X BlAb BERT S A
FFEREHET XRD 434, W TSR FHEF4ER S,

300
=3 LipPfiF MnpfHE

=

250

383
S
(=}

/(UL )

100 H

50 - %
oL
0 1 2 3 4 5 6
AL
4 E¥k UEM2 MIRERRE M
Fig. 4 Genetic stability of strain UEM2

mw ! ﬁqﬂ d \W

M1 ILM,\J
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M27i 897.67
1731.22¢7 Ig%

1 4
2 13.842
3328 938 381603251 5405

4000 3500 3000 2500 2000 1500 1000 500
wave number/(cm™")

5 FAREMEEHIIMSOER
Fig. 5 FTIR spectra of straw residue

/\

\W WWWWW”

FMﬁﬁ‘ b M
F “M’v\ WW i MWWWWM
ﬂ%ﬁm‘?ﬁ‘w y

%//

UEMZ?MLIE

MWMWWWWWMM

s 10 15 20 25 30 35 40
20/(°)

El6 FEFFRER XRD T5HEE
Fig. 6 XRD diffraction spectrum of straw residue
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A RAARERY, ZEIRANE 6 . IR 6 T, figtEl 20=22.02 F1 16.1 BT 2 ASFZE0EA7, Sl F4F
e ZK 1 AIZE S (002) FNGE S (101) , i Segal JrikiHE 45 fda8k Crl, SRR . FM1 4.
UEM2 1) Crl 435~ 41.68% . 38.87% F1 32.49%. 57 2 AL, UEM2 FiAbHILH 945 S8 5CE T
K, DLRHTERSF b BRI R REIR T AR 4E R INEE ast, [SEE mBEREAG; 0 — 7 T nT e 2 AbBEX 4
HEFATRREN LR, FETAHERERERR A, BT, SFREFF A AR 2 Rl FEIR
FRR PR AR A ST AR AR 5, $E AP YR X £ 422 0 a] SRR T = AR sk
PR b P AEZRA B 25 B TP R K RRCR A — B R, £FAE R B0 U S E R SR
LR IES TR A B OGN XRD 43Hr4s A5 UEM2 TuAh PREH AR LTI P 2 25 5 B A
I, WA TN UEM2 BERXIREFT A S BRACR -

3) FEFF AL BERT IS 4153508 o 2 I ORI 2 TRA BEG RR HR RE F T 43 i 7A8fl, 255 E 7 FiR. H
B 7 0[5, FMI1 AT RS E i 8.46% FIEZE 6.45%, FEFF AR R MEMBRFR N 23.76%; 11 AH [H] B [a] Y
UEM2 IR R S5 TR 5.17%, FEPRINE]

38.86%. KT EIWER AR LT o ShiEE, SRtk
L o SUReilE Sthaly
e P A et ST = S AN e NEs

) IT R 2 TR, DT 5 B A o T Ak B a oon

B TERTEMRIGTRT, RS e 2 o 5

SV

AR, MR ERN S ENA Wﬂt 40% {1
B BRI RIBT R £F e R i, I
B FM1 HE4E R S 43.65% RIEE 36.43%, 20%
WRFRN 16.5%; UEM2 HL4EESHEH 43.65%

TR 37.23%, HRFERN 14.7%, BILF FM1

AT

0%

U, L1, TRMAR MR T4 S Wil
FREA TG, UV-EMS & AR 10 R IS E7 FUOERIEEREFAS & BNEL
GEARTMNT TS FF R TRAN S B BH A3 Fig. 7 Changes in the content of corn straw fractions

before and after pretreatment

2.5 EIEHENEEE=CBER
LW B REAT A W Ak PESCR (4 i BV

—
£

e, 14 2 FORTF b BUL S FET SSF BHL o] T URGECE® TiBEER |
R LR, WIE 5 d IR IEORE (LA 2 s lo S
) MO RERER A, SR 8 B, 2ol ls &
P 8 I, SRR AR R U (LA = =
HHT) R, LB RN o E o ‘¥
REFH THIUIB I R AOTE RS, KR/ N ThE &3 6t 15
CHoR: BB ERLTT, ERRA 23 d, % N 12
PP i S TR T T P A AT sl T : 10

U FIRE BRI, AR O YA o 1 2 3 4 s e
FRRe B B R (O AR, 2E R il

RO, JBERAPOAFER R Xt g B8 ETAIRATRHER B RS KB RERT B AL
T E A G S FE, UEM2 20340 5 i Fig. 8 Variation of reducing sugar and ethanol mass
W R o R 2 1426 mg- mL"! FF&EE 3.56 concentration with time in different pretreatment groups

mg-mL™", FM1 2Lk 5o vk BE il i R AR B4 9.61 mg-mL ™' FREZE 4.03 mgmL™, ZJEHFERR; ZBE
B R Z G, 7ESE 5d UEM2 4 £ B e JE 58 12.17 mgmL™', J& FMl 2H P o TR
(8.95 mg-mL ") 1Y 1.36 i%; it AMEFEIRERTIE, &I UEM2 ZUAHXT T FM1 ZHARBREA W3, X
PN SR AR CRER SRS, [RIRH P I0E TR A AT AR A A A
I FZERARY), 8 IR AT AR 4 ey, B IAEFFEF4ER SR mndiefinim s, 1504
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SRR R K OB RS, IO SRES RUE] UV-EMS B S 5EsR L TR BpR A Tt B
R, P TR CRERARICR, RHEARS AT BRSO A RS AT S L A R BA —E T o

3 4

1) UV-EMS E51FAHAYNRWERN, SCRETA—A4r, nIA RS MR- Bee . FIPR—iAAR sbk
UV6. BFAHikk FM1 AL, B8RS EE UEM2 1Y LiP (243.6 U-L™") 1 MnP (94.32 U-L™") B -
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Enhanced biological pretreatment of straw for ethanol production by UV-EMS
composite mutagenesis
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Abstract The structure of lignocellulose in corn straw is complex. Using safe and green biological methods to
pre-treat straw can effectively improve its energy conversion efficiency and achieve the reduction and efficient
resource utilization of straw. In response to the problems of weak enzyme production ability and low enzyme
activity of wild strains in current biological pretreatment methods, this study conducted a combination of
ultraviolet radiation (UV) and ethyl methanesulfonate (EMS) mutagenesis on the wild lignin degrading strain
FM1 under optimized conditions, and applied the selected mutant strain UEM2 to the pretreatment process of
straw bioethanol preparation. The effects of mutagenesis on the pretreatment effect of straw were compared and
explored through indicators such as straw lignin degradation rate and ethanol yield. The results showed that UV-
EMS composite mutagenesis effectively increased the activity of lignin degrading enzymes of the strain, and
played a certain strengthening role in the biological pretreatment of straw, and the effect was better than single
mutagenesis. After pretreatment with UEM2, the lignin degradation rate reached 38.86%, which was 63.55%
higher than that of the FM1 treatment group. By simultaneous saccharification fermentation (SSF), the
bioethanol yield in the UEM2 group was determined to reach 12.17 mg-mL"', which was 1.36 times higher than
that of the FM1 group, further verifying the strengthening effect of mutagenesis on pretreatment. The research
results can provide theoretical reference for the application and development of straw biological pretreatment.
Keywords lignin-degrading bacteria; biological pretreatment; reinforcement; straw resource utilization;
bioethanol
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