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Ethanoligenens sp. ZGX4 B 8 245 3006 % 3 L2 Wi
Pt 2 R0 88 (CSTR) N A PR UIE ¥R 15 08 , R Al it
JEi Y9 Hungate R 403 85 5 R ™) 038 SR M T AR 26 4
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BaEn, R— RS LA AN,
1.2 Heel

VissEFRE (g/L) M %NE 10, EE R 2.0, 4]
% 1.0, 87 1.0,NaCl 4.0, K,HPO, 1.5, L- ¥ &
B 0.5,FeCl, -H,0, 0.1, MgCl,*6H,0 0.1, 4R 5
MBITE S 10mL; JI X (0.2% ) 1mL; pH {654 6.0,

B FRE(g/L): BRE MR 1.0, 3008 20 ~ 25,
HAb A Il s 57 5
1.3 9HA=E

ERMANEERE . . FHEM™ GCI122 S Hf
U CDP-2S & i BB AL B HL K 8. B ImL 3%
Fe ¥k, FHINA 6 mol/L A9 HCl ¥ ¥ 2 % , 3. 5000/
min, B _E ¥ 2uL # 8, ®Smm x 2m AEHRIER,
3K GDX-103(60-80 H) + 2% H, PO, , T K11
W88, MR, WE 60 mL/min; S W 50 mL/
min; 255 i % 490 mL/min; AL E IR B 210°C; K
B =R 190C,

AR EALRW 2 # ) SC- T WS Mk
1, B HERE S R, HE K 2m, 81Kk TDS-01,60 ~
80 H, S, HIERK, WEN 70 mL/
min, HEFIRHZE 150°C,
1.4 F~ERN*=EEHHNE
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EEBNHERRAMKAREE S % CR(8],
Wk 20BN EEATSAE, RNARKERR
50 mL. FEHM BT KIEFREFRSSBEBIK
WFGIETE, B F ARG EHAERE 37C, BIREEN
120r/min,

1.5 {ZEi¥E
1.5.1 BiM—ZE&(DES)KiFEAE

 ZGX4 BRI PO, B OB B R R R A
B, 4000r/min B.L> 10min, F EHF W5 pH=17.2
WREER 0.1 mol/L MIBEBRE M VE®R 2 ~3 K, H A
AMBEHEEE 10 M~/mL. B SmL ZRZHEMA
SmL B KEXEMEI R BME il +, A SmL 5
M Z B8 (DES) (KB MK 2% B, PR R B8R
bR EAREE BT 3ICT, 28k
WALER 15.30.45.60 min JGHIA 0.5mL 2% Na,S,0,
PIERE, LA 10 ERBEEE—RIIBRE, R 107,
107 107 HBHE 0. InL B THASERFHER
E.BIHBBER 3 MR, FIICREHTHE
WIF3~5d G BT, Wi 10.25.45.60min K1FF
B AR, WEFETRN, B EIEIRSLERY
BRIREEWBEBAI N,

1.5.2 1-B-3-R$E- - EAI(NTG)

) bR s R BE O 107 4~ /mL OB B, R
pH=7.0 ¥EBE 0 0.05 mol/L RIBEARE vh AL H NTG
B, B BAWEE N 30pg/mL, B ImL BB N
A9mL ERMBMAMMEI RS, FIICTRS
33 15.30.40.60min J5 , 53 BIHNA 90mL [F]HE ) % AR
Zrhd. B ImL BERBE 107'.107°.107°, 8 F
AR B IR b T 3T CRBRERMG TS,
RN T REERENBOLE, hHEEESE
5B MR EE AN,

1.5.3 AYBE AR

PAER AR B R RO N 107 /L,
B 9mL BB + 1mL MY BE 3B W (1Sug/mL, F§ pH =
7.0f90.05 mol/L I MRE MW ACH]) .37 CHRT
%35 3E 3h, A 90mL H[F] A BEBR R #F 8, B 1mL
BEZE 107,107,107, %R, 3ITCREREA&H
TR, EECH, T EFEREMBIEE,

2 GRS

2.1 HMR_ZN(DES)R)FTEMN
2 1 44T DES X =408 ZGX4 KIiBAE1EA,

BE# DES &b fE st ] 638 hn, B A 7718 R B (O
RIAFET-ERE) R KR BB BB K, N&?2
P BIMRTREEIHERE, B8 T 4 HAFXHE
BIZAERR, b A BRRRTEROESIHE SRR
A BREEAEHNEER, B2 1.0~2.5mm)fR
KM, RHETEENEEBHEL, 24 1.5~ 3.0mm
BB A BNEKRK&E AR, RN
FXHEE 38% ~ 47%; B R RM A REIEBRE
34% ~ 41% ¥ I8 h B R X R 2 A 0 SR PR 7E MR 1K
RSB RALMERN B EEAK; MM TF CHD
KRR REEBRSTERINR, ERETARNS
Xf B M e KT, BT S8
%1 DES S MW ZGX4 F)iFTIER
Table 1 Mutagenesis effect of DES on H, -producing strain ZGX4

f¥m
AR Smum wwa ek ek
¢..qzm|‘-'
0 0! 2
0 1572 231
Y 107 61
15 107" 40 64.6 35.4
15 1072 151 65.4 .5
15 10’ 39 63.9 36.1
30 107" 238 38.2 61.8
30 10°* 101 43.7 56.3
30 107~ 21 3.4 65.6
40 107" 131 21.0 79.0
40 10°? 51 22.1 71.9
40 107° 17 27.9 72.1
60 107" n 11.4 88.5
60 1072 38 16.5 83.5
60 107 9 14.8 85.2

N2 DESEHERTHMRE
Table 2 Character of mutants by DES mutagenesis

AW BEE KBS =8 AK
#%  #2/mm $HE 8 HM
HAad. EE 68% ~

A 1.5~3.0 B ARNEES + 4+ + 4+ 88%
AHE MRS 57% ~

B 2.0~3.2 B M + + + 81%
SR EVEETEN 32% ~

C 0.5~2.0 A 8 + 4%
LAE g 0% ~

D 0.8-~25%.FAEANEH + 49‘;
B ?
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2.2 NTG K TR

FIMBATUF L, 4 FHEHEH NG 238
PR ZGX4, BBRAISET-FH T DES, NTIG HEf#
MM EE— KRR BRET, R ZREIFREE,
EEHXHHE— R ERTREERMHEA B ER
Rk EM R, X ERENILEL/PTFRARE
JUER Rk B T X A (LA 4), NIG i
K ZIGX4 RIBE T —FRERBEKR, XHLRH
BB =R et B 35% ~49% o

¥ 3 NIGM”EHAM ZGX4 WK L(ER

Table 3 Mutagenesis effect of NTG on H,-producing strain ZGX4

H¥m

WRNE mwim BW% Egie HOE%
/\S}Lm]_l

0 107 582
0 107 201
0 10°° 49
10 107 21 72.3 27.7
10 10°* 147 73.1 26.9
10 10°° 37 75.5 24.5
25 107° 371 63.7 36.2
25 1074 123 61.2 38.8
25 10°° 31 63.3 36.7
45 10°° 274 47.1 52.2
45 1074 98 48.7 51.3
45 10°* 23 46.9 53.1
60 10°* 151 25.9 75.1
60 107 59 29.4 70.6
60 10°° 11 2.4 77.6
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Table 4 Character of mutants by NTG mutagenesis

REK WEEE ;3.3 2 8 AX
% /mm SHHIE fEh  HA
A 1.2-3.0 EE tEER, - 58% ~
ERAOERNE '+ 18%

2.3 WYRERATH I B

F5HE6 BRTIBEEN=HME ZGX4 B
PSRN , WFETE RFNFE T3 A B 4 o] A, BY BE 3¢
4b3B ZGX4 J5 , BBk BV FETE B I DES 1 NTG B3k
g, BB 2 fREERLE, AAEREEN
BEBRLEEN S DNA HEL A5 B AR
BT R RS, XEE— N EHiHEA DNA B[R
BB BT AN A DES #1 NTG 3, A5
BEHRRERBR, A MEREHRNTEBNZHIE
RASEY, A RE S HLXd B 319% ~ 43% , T B BY%R

AR BRI S R BN U K
£5 NWRER~EHAN ZGX4 KIXEER
Table 5 Mutagenesis effect of acridine
yellow on H, -producing strain ZGX4
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AR emmn was PRk Kk
min /\ :‘F‘ml \

pog::) 107 693

pog:] 1072 181

Xt B8 107 52

nY e 107" 542 78.2 21.8

Y RER 1072 138 76.2 23.8

" BER 107? 40 76.9 23.1
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Table 6 Character of mutants by acridine yellow mutagenesis
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_HH /mm S - BEh i
.o TRIEE ONMEIE R 549% ~

A 1200 smnrEs Y 99

& WA . AN E 31% ~

5 05-2.0 grmm RV * 41%
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PR ) B9 7 P FE 4 o LA 0 N A 3R
5B, MHENRETHREBREELYMNYE L, ALK
AT 3BT EM S ME 20X4 #HITREAK
e, Jorh DES 218 3] T 4 FhR R R, NTG 33K
1B —FPATYZERR, IV RE LGB 2 PR A AR
hk, DES B—Frbetb i, il i3 befb B H i DNA 53
F E R R BB R > a4l , DNA & il 6 5 Bk 2
AR IR IR, BN 24 5 2 m B & BRP% (G)
HfgenE (T MEBHEEANTE G:C—A: TR
G:C—C:CEH G:C—~T: A i M FHEE, W,
DES 3£ 8] LA5| &2 DNA 4+ T B R MBE 2 1) f 3L 4
ST A R R, Hit, DES B—#REANFELE
P, X R SRR AR R MR AR,
NTG & —FpIRIEZ A, B FI7EE &I L HHE & 5%
REFMEDNEZEREHRER,BEERENILE
BNFERBAJLEK, LA NTC BB Bl R (K%
/0T DES ¥, MtEN—FMBEEEN, I ERE
REBRPE SN E ZGX4 183 T 2 MR AR RMRBK,
B FiX 25BN 5 DNA MG, B Z AR
E2asE8nRRE XTE-—MTHANSE, il
EREERN kA DES iR,
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MUTAGENESIS OF THREE CHEMICAL MUTAGEN ON

HYDROGEN-PRODUCING BACTERIUM ETHANOLIGENENS SP. ZGX4
Zheng Guoxiang, Ren Nangi, Li Yongfeng, Lin Hailong
( School of Municipal and Ensironmental Engineering , Harbin Institute of Technology, Harbin 150090, China)
Abstract: A preliminary study on chemical mutagenesis of diethyl sulfate ( DES), 1-methyl-3-nitryl-1-nitrosoguanidine
(NTG) and acridine yellow on H,-producing strain Ethanoligenens sp. ZGX4 was discussed and showed different muta-
genic effects. Four kinds of mutants were obtained by DES mutagenesis, among which included a kind of H,-producing
mutant with stronger auto flocculation capacity; The death rate of NTG was maximum and attained one kind of mutant;
The death rate of acridine yellow was 21.8% ~23.1% and 2 kinds of mutant were got. Compared with NTG and acri-
dine yellow, the mutagenesis of DES was the best. The morphological characteristic of high efficient mutants was similar
with that of control strain except that colonies diameter became bigger and transparent.
Keywords : chemical mutagenesis; fermentative hydrogen-producing bacterium; mutant



