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Fig.1 The survival rate of yeasts irradiated by 266 nm laser
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Fig.2 Screening rate of respiration deficiency mutants
irradiated by laser
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Table 1 Screening result of YEO irradiated by laser

Strain No. Ethanol yield / %
YEO 12.0
JB1 12.1
JB3 12.2
JB7 12.8
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o A P R B R P B OB7 1 TRV A 20 TR U R i
PR YEO /I, AT ULILAE KR J 20 o IR S5 o 78 i
(LR RLAARSZ BIRIR, SO i b 25 B (1 D Ty
BEFIE F5 42 BIBCR IR 52, RS TE Hapdp 2
RIF I B R, R i B 200 o B o] LA & i 3 1 G
E SRR, (E R AT A Ko A2 S,
R R ARFH 12 o



513 IR WO AR IR WP e e R S LR R AL

Fig. 3 Apparent shape of YEO and JB7 (A: YEO;
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Table 2 Relative ethanol yield of different generations of JB7

oy

B: JB7)
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Table 3 Glucose transformation efficiency of YEO and JB7

Strain  Gluc-  Residue re- Ethanol ~ Transformation
name  0se/g ducing sugar/g  yield/% efficiency/%
YEO 25 0.8 12.0 49.6

JB7 25 2.7 11.8 52.9

Generation No. 1 3 5 10

Relative ethanol 108.5 105.1 100.8 100.0
yield/%
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Table 4 Orthogonal design of three factors and three levels

A B C

Level Fermentation Glucose Fermentation
temperature /°C  concentration /%  time /h

1 32 20 48

2 36 25 72

3 40 30 96

Table5 Result of orthogonal experiment of JB7 mutant strain

ExperimentNo. A B C Ethanol yield/%

1 32 20 48 85
2 32 25 72 12.3
3 32 30 96 11.3
4 36 20 96 10.3
5 36 25 48 7.3
6 36 30 72 10.1
7 40 20 72 52
8 40 25 96 58
9 40 30 48 3.9

Table 6 Range analysis of orthogonal experiment of
JB7 mutant strain

A B C
| 32.1% 24.0% 19.7%
II 27.7% 25.4% 27.6%
I 14.9% 25.3% 27.4%
/3 0.107 0.0800 0.0657
1173 0.0923 0.0847 0.0920
/3 0.0497 0.0843 0.0913
R 0.0573 0.0047 0.0263
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Selection of the respiration deficiency mutant yeast irritated by laser and

optimization of the fermentation condition

MAO Wenjun' LIU Zhenzhen' ZHU Hong" ZHU Rongrong® SUN Xiaoyu'! YAO Side? WANG Shilong®
! (School of Life Science and Technology, Tongji University, Shanghai 200092, China)

2 (Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)

ABSTRACT  Ascreen of respiration deficiency mutants of Saccharomyces CerevisiaeYEOQ induced by 266nm laser

irradiation was studied. After the selective culture of TTC medium and determination of the alcohol yield by gas

chromatographs, a respiration deficiency mutant JB7 with high glucose transformation efficiency was obtained. The

results show that under the optimized fermentation conditions ( inoculation amount is 15%, glucose concentration is

25%, fermentation temperature is 32°C and fermentation time is 72h) the alcoholic yield in volume fraction is 12.3%

and the glucose transformation efficiency of JB7 is 52.9%, which are higher than that of the original strain

YEO(glucose transformation efficiency is 49.6%, the alcoholic yield is 12.0%). The high glucose transformation effi-

ciency shows a good prospect of application of the respiration deficiency yeast.

KEYWORDS Laser, Saccharomyces Cerevisiae, Fermentation
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