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ABSTRACT

Fermentation characteristics of Jerusalem Artichoke of yeast K.fragilis CBS 1555 were investigated ex-

perimentally and quantitatively according to the change of initial sugar concentrations and initial PHs of

fermentation broth. Initial sugar concentrations employed were 26, 45, 65, 105, 180, and 215g/1. And initial

PHs of fermentation broth were 3, 5.5, 7 and 9. The maximum specific growth rate was observed as 0.4hr! at

65g/! of initial sugar concentration. The maximum specific alcohol production rate was 1.68g/ghr at 105g/1 of

initial sugar concentration Cell yield and ethanol yield represent the maximum values such as 0.14 and 0.49

respectively when the initial sugar concentration was 25g/1. The maximum of ethanol fermentability, 97% was

obtained at the initial concentrations, 26 and 45g/1. However, the maximum of total ethanol yield productivity

was 2.78g/l'hr when the initial concentration was 215g/1. And also the optimum PH was found 5.5 for both

specific growth rate and specific alcohol production rate.
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Table 1. Components of Jerusalem Artichoke.

COMPONENT CONTENT(%)
Moisture 79.74
Inulin 17.00
Protein 1.76
Ash 1.25
Lipid 0.24
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Table 2. Components of culture medium

Component Content (g/1)

Glucose 40
Fructose 1
Yeast Extract

Malt extract

Peptone
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Fig. 1. Calibration curve for determining total
sugar by Anthrone test.
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Table 3. Operation Conditions of TCD gas Chro-
matography.

1/8 inch stainless steel tube,

Column 4 ft length packing material
: Porapak Q 80 -- 100 mesh
Carrier gas Helium 30 ml/min
Temperature Oven 150°C
Control Injector 170°C
Detector 170°C
Sensitivity Attenuation 16
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Table 4. Kinetic parameters of K. fragilis according to initial
parameters
initial sugar Mmax qp(V) Yx/s Yp/s Y F Q
concentration
26 g/l 0.29 1.35 0.14 0.49 96 97 1.54
45 g/1 0.38 1.51 0.11 0.42 82 97 1.34
65 g/l 0.40 1.43 0.096 0.48 94 90 1.11
105 g/1 0.34 1.68 0.06 0.42 82 94 2.22
145 g/1 0.25 1.39 0.06 0.40 78 94 2.69
180 g/1 0.25 1.54 0.05 0.42 82 93 2.51
215 g/1 0.13 1.29 0.04 0.40 78 93 2.78
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Fig. 4. Variation of kinetic parameters u,v with

initial sugar concentration.
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Table 5. Kinetic parameters according to initial PH.
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Sugar Conc. (%) PH u dp Yx/s Yp/s Y F Q
3 0.17 0.80 0.072 0.49 96 95 1.10
65 5.5 0.40 1.40 0.096 0.50 98 97 1.11
7 0.31 1.02 0.092 0.48 94 96 1.06
9 0.25 1.07 0.065 0.45 88 95 0.96
3 0.14 1.02 0.054 0.45 88 96 1.12
75 5.5 0.34 1.60 0.094 0.47 92 97 1.20
7 0.36 1.41 0.095 0.45 88 97 1.16
9 0.30 1.26 0.080 0.44 86 92 1.11
3 0.13 0.91 0.045 0.43 84 92 1.84
95 5.5 0.26 1.09 0.085 0.44 86 98 2.17
7 0.24 1.33 0.084 0.39 76 97 1.80
9 0.16 0.93 0.097 0.37 73 96 1.39
2.0
Se =175 g/l
0.4 So = 65 g/l
.8
0.3}
. A0
0.2}
0.1 | 0.8
L - 1 ', 1 1 1 1
3 s 7
(pH) X
p 3 5 7 sj(pH)
Fig. 6. Variation of kinetic parameter u with Fig. 7. Variation of kinetic parameter v with

pH.
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215¢/10ll A 2.78g/ghr24 #3 Zokc].

6) B2A. fragilis7} F-u)31= Inulinase?] 4433 4 pH
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F :Ethanol fermentibility (%)

P :Maximum ethanol concentration (g/1)

AP :Ethanol produced (g/1)

Q ‘Overall ethanol productibity (sethanol/I-hr)

qp  :Specific ethanol production rate (falcohol/g cell

mass hr)
AS  :Total sugar consumed(g/l)
se :Sugar converted to ethanol (g/1)

st ‘Total sugar (g/1)

t :time (hr)

Yos  :Ethanol yield (®ethanol/*sugar)
Yws:Cell mass yield(cell/#sugar)

# :Specific growth rate (hr')

\% :Spcific ethanol production rate (falcohol/scell
mass hr)
|
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