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Bioethanol production using batch reactor from foodwastes
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ABSTRACT : In the present study, bioethanol was produced using batch style reactor from food wastes which has organic
characteristics. Pretreatment was required to reduce its particle size and produce fermentable sugar. Two different enzymes
such as carbohydrase and gulcoamylase were tested for saccharification of food waste. The efficiency of carbohydrase
saccharification (0.63 g/g-TS) has shown higher than glucoamylase saccharification(0.42 g/g-TS). Saccharomyces cerevisiae
produced bioethanol via separate hydrolysis & fermentation (SHF) method and simultaneous saccharification fermentation (SSF)
method. The production amount of bioethanol was 0.27 g/L - hr for SHF and 0.44 g/L - hr for SSF.
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W= Saccharomyces cerevisiaes ©-83F T, A E2H 7|9 GIE 31 carbohydrase?} glucoamylase 45 O]
43t A3} carbohydrase’} glucoamylase T} E3tE 80| 381921, carbohydrase ©]-8A] Ax A E2AHY 7] 7|&
glucose BAFF 0.63 g/g-TSE& & o UL oehs Yikd FAIGEHdACA 0.44 g/L - hr, EFSTart 0.27
g/L - hro] it
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Table 1, Characteristics of food waste (unit : mg/L)
pH TS VS TCODcr SCODcr
4.3 163,000 130,000 150,000 62,000
~4.8 ~190,000 ~138,000 ~180,000 ~98,000
ol Qolehe AAke] AR A, SABA)E o
By Ao R Afsk] 74 v k) 5

ARESEGITE ojuf AREE SAE2Y7|Y B4 o

Table 13} Zt}.
sqBzaslel AR ask

Sprizyme Plus FG& ARME3}%.0.H,

Lt
3=t NovozymeAlZ 5
B Y5ttt Viscozyme L= Aspergillus aculeatus &
S RHEO tJEEIFAZA arabanase,
—glucanase 52 XZ3Sl= carbohydrase?] ot £7 =2,
2 3 AL pH 3.3 - 5.5, 22 - 55|t} Spirizyme
Plus FG= Zog HEY 14-
alpha—D—glucan—glucohydrolase®] glucoamylase ©|t},
o] A4a= 1,4 9 1,6—alpha A% 7

Viscozyme

cellulase, B

Aspergilus niger

A< ==
Zpafely, WES

A3l B 72 ool ARSEE maoln, 2 A4
Z7AL pH 4.2 - 4.6, 60 — 63C°|t).?(Table 2)
2.2,

SHEAE|7| 7te=2sl H
O X

AE2E7] 7

o

carbohydraseS ©|-83%F 24 Bl A
SAEAY7] 200 g, A==EN (pH 5.0) 100 mL, 2%
0TollA st o, ojuf carbohydrase FUF A=
oAl 2E 7] ZEHg) T 0.8, 4.0, 8.0, 40,0, 80,0 FBGU
(Fungal beta glucanase unit)0]|l.o™, S|EF oA 12
A7 E2t 851t Glucoamylases= 241&248]7] 200 g,
2H5-8H (pH 4.5) 100 mL, =% 60Col4 Ags3om,
aa FUFS A2gAE2Y7] S B 3.7, 18.3,

EaES

w I

36.7, 183.3, 366.7 AGU(amylogucosidase unit)©]}al

2. A3t U wY _
oot T BAE| FYFE Rulu] 7| EOR 0,1%, 0,5%
2.1 SASMa7|Q 54 1.0%. 5.0%, 10.0%¢] sigeles.
Table 2. Characteristics of each enzyme
name Origin type of enzyme target state color Activity
arabinose,  cellulose,
Viscozyme L Aspergillus niger carbohydrase xylan , beta—glucan and liquid clear brown 80 FBG‘/g
hemicellulose
Spirizyme Plus FG Asperillus aculeatus glucoamylase gi:i;ZZn liquid brown 400 AGZ/g

1 and 2 indication the unit of glucoamylase and complex carbohydrase activity that the amount of enzyme liberates 10 mol of glucose for 1 min from

maltose and B—glucan, respectively.
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Table 3. Medium for fermentation of S cerevisiae

Table 4. Gas chromatographic conditions for ethanol

Glucose 10g Detector FID (Flame ionization Detector)
Yeast extract 05g Column Innowax
Peptone 05g (Agilent, 30 mx0.25 mm,ID 0.25 um)
KH.PO4 01 g Carrier gas Helium (1.0 md/min)
MgSOys - 7H20 01 g Oven temp. 45°C (10 min)
Distilled water 01 L Detector temp. 240°C
Injector temp. 220°C
Injection volume 1 ul
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Fig. 1. Amount of glucose with various carbohydrase concentrations,
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Fig. 3. Amount of glucose from unit dry food waste using various
glucoamylase concentration.
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Fig. 4. Ethanol production in the basis of glucose consumption
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Fig. 5. pH and OD values during ethanol production using
S cerevisiae.
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in ethanol production using S.cerevisiae.
Fig. 7. Ethanol production using SHF.
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