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Abstract: In order o screen high efficient acid-producing and hydrogen-producing bacteria, the mutagenesis
of 1-methyl-3-nitryl-1-nitrooguanidine (NTG) , ultraviolet rays (UV) and nitrous acid, 5-bramouracil and ul-
traviolet rays (5-BU +UV) on fementative hydrogen-producing bacterium Ethanoligenens harbinense ZGX4
was studied, and differentmutagenic effectswere obtained Only a kind of mutantwasobtained by N TG mutar
genesis 5 kinds of mutantswere attained by UV and nitrous acid, including a kind of H, -producing mutant
with strong auto flocculation cagpacity and the improved H, -produicing ability of about 50%; 2 kindsof mutants
were obtained by 5-BU +UV and the H, -producing ability of about 80% mutants trended t decrease Experi-
mental reqults proved that the complex mutagenesisof UV and nitrous acid is the bestway comparingwithNTG
and 5BU +UV. The momphological characteristics of high efficient H, producing mutants exhibit trangarent
color and bigger diameter
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. 0.07 mol pH 8.6 ,
Ethanoligenens harbinense ZGX4 , 37
1 .
1.5.3 5- (5-BU) + (uv)
1.1
ZGX4 ,
Ethanoligenens harbinense ZGX4, , , 8 10 h,
Hungate e 5- (5 - BU)
(CSIR) , 30u g/
) mL, , 5 8h , 5mL
(Uv uv +
1.2 ), 37
[8]
1.3
@, CIR
1.4 2.1 NTG
B 2% NTG , DNA
, 50 mL. , ,
37 ,
120 r/min, ,
1.5 ,
1.5.1 1- -3- -1- (NTG) (101 12 ,
E harbinene ZGX4 NTG ZGX4,
10 min (4000 r/min) 100 / ,
mL , pH 7.0 0.05mol/L , ,
NTG ; 30 g/mL. , (1.0
1mL 9mL pH 7.0  0.05 mol/L
1 NTG ZGX4
, 37
15 min, 30 min, 40 min, 60 min 90 mL m—tm T % ”
pH 7.0 0.05mol/L . 1mL
10t 10°2,10°°, 0 10°3 582 100 0
| - . | 0 104 201 100 0
0 1075 49 100 0
10 103 421 72.3 27.7
' 10 10°* 147 73.1 26.9
1.5.2 (LV) + 10 1075 37 75.5 24.5
ZGX4 ,1ml (100 25 10°° 371 63.7  36.2
mL ) Eppendorf 10 min 25 10°* 123 6.2  38.8
(4500 r/min) , , 25 10°° 31 63.3 36.7
25an 20W 120 s 45 1073 274 47.1 52.2
, 37 28 h, 45 10°* 98 48.7 51.3
4500 r/min 10 min, , , 45 1075 23 46.9 53.1
100 , 1mL 60 103 151 25.9 75.1
2mL pH 4.5 1mL 0.1 mol/L 60 107 59 2.4 70.6
60 10°° 1 22.4 77.6

, 37 15min
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2.5m), (mmol/ (g- 15min ZGX4
h)) 22.5% 35. 4%. 70% . ,
0, 0,
> NTG , 70% 80%
— 15 min
mm mmol- g~ h %
ZGX4
21

A 1.2 3.0 27.4 34.8 58 78

(mmol/(g- h)) , ,

2.2 UV + 2GX4 20% ; 40%
; ZGX4 40%

DNA , 3% ;
, , 57%
, 1 . , 3%
A T DNA G C
H
H I
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lAl —» IH ] S I B A E<0
C J x,’,{. ‘H‘ |’F’[
SR
! T f B O</™ 5 4 <20%
e e
O 7F=% 0 iE>40%
1
2 UV + ZGX4
( 3), ZGX4 ,
( 4,
1 1 , , 5
3 ZGX4 ,
t H 4 E! H
min . L % %
0 102 397 100 0
0 10° 3 284 100 0 4 UV + ZGX4
0 10°4 82 100 0
5 1072 317 79.8 20.2 mm mmol- gt hl %
5 1078 231 81.3 17.9
5 1074 64 78.0 24.5 A 1.5 3.5 34.1 37.6 70 82
10 1072 211 53.1 46.9
10 10°3 164 57.7 42.3 B 1 25 19.8 22.8 35 51
10 1074 44 53.7 46.3
15 10°2 120 30.2 69.8 C 0.5 1.5 24.8 29.4 42 65
15 1073 77 27.1 72.9
-4
15 10 2 0.0 7.0 D 0.5 2.0 17.4 21.0 44 53
25 10°2 19 4.8 95.2
25 10°3 12 4.2 95.6 E 02 L0 0 0

25 1074 3 3.6 96. 4
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