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Abstract: Headspace gas in the fermentation process was analyzed with gas chromatography to optimize the methods for
ethanol production by fermentating fruit and vegetable waste . Influence of the gas composition on the ethanol production
was analyzed. Experiments show that in order to produce as much ethanal as possible, when the relative ratio of oxygen to
carbon dioxide is below 2, air should be added to make the relative ratio of oxygen to carbon dioxide up to about 3.5. The
growing period of Saccharomyces cerevisiae BDX is 7 days. The ethanol content on the 7th day in the fermentation broth
could be more than 7% when the air is supplied on the Sth day to adjust the headspace gas composition.
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Fig.1 Detection equipment
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Fig. 2 Carbon dioxide content in the gas and the chro-
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Tab.1 Composition detection results of fruit and vegetable waste gas in the process of fermentation

matographic peak area curve
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ig. 3

Relationship between the chromatographic peak

area of ethanol in the gas and the ethanol content

in the liquid
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Relationship between the alcohol content and re-
action time

AR AR S i S R TR R OC R AN 5 BT
TN ERARRRES 3 ORAERN 2.72%; 55 4 RAERK 2.9%;
555 KA 1.43%; HHRMINZS Sl ARk B i & it
M2 49%. 5 6 KA 249%, 5 7 KA
1.32%. M UL BB mT T, 76 2R bt PR AIC (38 4

Fig. 4

R TR B S Ak s 1) A i e e PR AT, 8 BH A Tl 2
R, AN SRS AR R BRI EE . SCISUE R, T A
SRR RS OB 1d AR T 0.26%. %A
S ERIERT 4d FREE 12.12%, #E—HUiH AN s
S E .

S S a] /d

Es5 SS._SUmE5ABMHENXE
Fig. 5 Relationship between reaction time and oxygen ,
carbon dioxide content
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Fig. 6 Relationship between nitrogen and reaction time
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Fig. 7 Relationship between ethanol content and oxy-
gen carbon dioxide content
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Fig. 8 Relationship between ethanol content and the ra-
dio of oxygen to carbon dioxide in the fermentation
broth
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