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Alcohol Fermentation of Ripe Pumpkin(Cucubita moschata Duch.)
by Saccharomyces cerevisiae

Sang-Mok Lee and Gyu-Seong Cho'
Dept. of Food Science and Technology, Anseong National Polytechnic University, Kyunggi-do 456-749, Korea

Abstract

In order to investigate the characteristics of alcohol fermentation by Saccharomyces cerevisiae,
compositions and free sugar content of dried riped pumpkin powder were determined. The proximate
compositions of ripe pumpkin powder were as follows: moisture 11.989%, total sugar 62.18%(dried
weight basis 70.64%), protein 13.38%, lipid 0.85%, fiber 7.07% and ash 4.54%. The compositions of free
sugar in well ripe pumpkin were: glucose 85.36mg/g, fructose 40.68mg/g, sucrose 68.25mg/g, lactose
18.60 mg/g and maltose 3.82mg/g. The optimum conditions for alcohol fermentation by S. cerevisiae
were as follows; incubation temperature of 30°C, initial pH of 6.0, ripe pumpkin powder concentration
of 10% and cells inoculation of 1.3 X 10°cells/ml liquid medium. Ethanol production under the optimum
conditions was 5.85g/100g in liquid medium containing 10% ripe pumpkin powder after 4 days incubation.
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Fig. 1. HPLC chromatogram of free sugars in ripe pumpkin.

[Operating conditions]

Instrument: Waters 740 Data Modul Waters Associate Inc., ALC-244, USA
Column: Waters Carbohydrate analysis column 3.9X300 mm

Column temp.: 85°C, Detector: RI-Detect 32X

Flow rate: 1.5ml/min, Mobile phase: Acetonitrile: Water(17 : 83, v/v)

Free sugar(mg/g)=(SPA X SSC X D)/(SSPA X SW)
SPA; sample peak area
SSC; sugar standard concentration

D; dilution SSPA; sugar standard peak area
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Table 1. Effect of fermentation temperatures on the production of ethanol in the ripe pumpkin powder by S.

cerevisiae
20°C 25°C 30°C 35°C
Days D 2
Alc. Cells Alc. Cells Alc. Cells Alc. Cells

1 0.86 0.2 1.60 05 2.28 18 2.01 14
2 247 2.0 294 21 453 4.2 31 43
3 3.02 45 3.85 47 5.45 6.0 3.59 46
4 3.26 48 4.08 55 5.60 6.4 3.82 51

YConcentrtion of ethanol(g/100g)
ICells counts % 10%/ml

Table 2. Effect of initial fermentation pH on the pro-
duction of ethano} with ripe pumpkin pow-
der by S. cerevisiae (Unit : g/100g)

Fermentation Initial pH
time(days) 40 50 60 70 80
1 08 106 09 108 069
2 142 205 198 184 1.06
3 324 417 48 461 318
4 450 562 605 548 404
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100g2.2 7} Fsioh v1-8-& 27] pH 5.0 ¥ 7.0¢14
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Table 3. Comparision of sugar conversion efficiency (SCE) and fermentation efficiency (FE) in liquid media containing

ripe pumpkin powder during fermentation by S. cerevisiae (Unit : % )
Pumpki der(%) v 2 3 4
PR POWEER®) TSR FEY SCE  FE SCE  FE SCE  FE
Control 50.30 40.29 86.13 87.35 96.76 9154 97.92 95.41
5.0 52.48 46.34 89.28 88.14 97.20 93.73 97.65 94.01
10.0 55.47 4861 90.92 90.40 97.84 94,75 97.90 95.02
15.0 39.01 39.23 © 85.37 84.25 91.52 91.23 91.54 91.34
20.0 36.48 36.21 82.76 83.22 ©90.31 91.29 90.35 91.30

YDays, ?Ratio of sugar conversion efficiency(SCE), ®Ratio of fermentation efficiency(FE)
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Fig. 2. Change of total sugar, CO;, ethanol contents
and S. cereviae growth during alcohol fermen-
tation with pumpkin powder under optimum
conditions(pH 6.0, 30°C).
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Fig. 3. Effect of addition of amylase on the ethanol
fe_rqxentation with pumpkin powder by S. cere-
visiae.
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