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Abstract: The purpose of study is to establish a method to improve the ethanol output by saccharification
and fermentation of food waste in an order to realize the industrialization in the future. By the way of com-
bining two or three kinds of enzymes to obtain an optimization, it was shown that positive synergism effect
was observed between glucoamylase (120 U/g) and isoamylase (300 U/g) , and the glucose concentra-
tion in the hydrolysate reached 130. 29 g/I.. Simultaneous saccharification and fermentation ( SSF) and
separate hydrolysis and fermentation (SHF') of food waste have been conducted using Saccharomyces cere-
visiae CICC 1346 and 120 U/g of glucoamylase and 300 U/g of isoamylase. The yields of ethanol in SSF
and SHF were 49. 48 and 45. 89 ¢g/L, and the conversion rates from glucose to ethanol were 91. 7%
and 77. 1% , respectively. Compared to the SHF process, the SSF one was easier to operate and showed
shorter fermentation period but higher ethanol production rate, which makes it more suitable for industrial
application.
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Table 1  Characteristics of food waste
E ¥ E
pH 4.79

w (K5y) / % 71.84 + 0.021 0
w (FYRR) / % 28.16 = 0.002 7

w (AIVEMETER) / % 5.44 = 0.002 2
w (AEEALE) / % 10.27 £ 0.003 0
w (H#EH) 7/ % 4.26+ 0.180 0

11.16 = 0.004 6
25.65 = 0.006 1

w (BRWH) / %
w (I CPRRI)) /%
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Fig. 1  Glucose (filled diagram) and reducing sugar
(open diagram) production of three concentrations of

a-amylase on the enzymatic hydrolysis of food waste after 72 h
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Fig.2  Glucose (filled diagram) and reducing sugar
(open diagram) production of three concentrations of

isoamylase on the enzymatic hydrolysis of food waste after 72 h
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Fig. 3 Glucose production of three concentrations of
glucoamylase on the enzymatic hydrolysis of

food waste after 72 h
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Table 2 Combined modes of three enzymes

HaTrk B A

) A: 10 U/g o - JEADEE + 120 U/g BEALHR

) B: 300 U/g SUEH A +120 U/g MEFLHE
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Fig. 4  Glucose production of various mixtures of enzymes

on the enzymatic hydrolysis of food waste after 72 h

2.3 EIRHIKAY SHF Fn SSF X LA 5T

FIFHERPG LR CICC 1346 FE R, R ik
B A HEAT I — 0 R SE, S5 RWE S By
/No SHF B LIy 1Ry 45.89 o/L, WiEEfL AL
RIKF| 77. 1% ;3 SSF I3 5 2 B = & Hy 49. 48 o/L,
WHBERE AR IRE 91. 7% o XFLLRTHI, SSF 7E K BEAL
R b1 SHF A B B3

SRR LT AR, BiSE RS A&
fitj % 7110 U/g o — JERIEG . 120 U/ g Hifb 1t ARG
FigER: HOS8 TR MR R b e it 4740 2 WAL R 1, b
PR L IR H] 91.5% , HARSCIAM Y, (HrEH
EHMAETFEZAN LA, H—, H R R
REETE LA 121 BB 7K A I 92 4 45 e A &
FBIRISIKBEIR B B kL 2, BJC
TR R KRR T F=9 i, XHE 8L £ =R K
WK, =, S R A L R B, Btk
JEIR B D EIE UG SR SRR, BRER A
YRR, WASFITF TR . Bk, Hk e
K, T2 60 hy AWFFE R T R & B2,
DI TERRIE . BRI . REFESE X HA 1 B
fli#. Jae Hyung Kim 25" Fi 6% /K Ak A ) [ it 1t
(AR . F4ERE . B - WAL .
VLR Y ZR AR JROBH T ) 0 1 B R X IR
B AT SHE F1 SSF & [, 253 7R SHF il SSF
() CBEF= 43k 68. 85 F137. 4 o/ L, Hlifsi bR
5390 100% F1 74% , SA S ZERIEGF AR . i
PR AT BE R ol B IR B R B E R i T
LI 50% , SH KEMAHER, LHFERER
VE Ry B ME LA R A 1) 2 084y 7, BRLAE SHF iR
Z IR, I 2K Al A 0 ok fodt it 7 R gt
PAHR L2 TWife SSF rf, i TR & %
WAL T, YR L4 £ SRR LTk,
SR IRAS TR B, DA R TR
REERCRY AT LA R B3 10 140 DX 0 K T AL
RAMKMFm, FARM =20 SSF, #i—EE 7
G375 AR R B e LI 25 5

120+ 180
—o— SSF-Glucose —e—SSF-Ethanol
1004 —o— SHF-Glucose —#—SHF-Ethanol
A 1o =
= 804 =
2 S0
° i i 2
2 60 40 S
151 5]
= =
Eo 40 °
=S 420 X
204
0 T . 7 0
0 12 24 36
Time/h

K5 CICC 1346 24 300 U/g SEIEMlE + 120 U/g
BEAL L SHE H1 SSF )77 2O A0 2 I TR B 3 1Y
HEFH AR C B
(M ATRIRIERE, % LI BHt)
Fig. 5 Glucose consumption of glucose (filled diagram)
and ethanol production (open diagram) in SHF and SSF by
the combination of CICC1346 and 300 U/g
isoamylase + 120 U/g glucoamylase
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