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ABSTRACT

This paper presents bio-ethanol production from fruit wastes as it possibly alternate fossil fuel in the
future. To illustrate the component ratio in exocarps of fruit wastes such as pears, apples, and persimmons,
the amount of moisture, lignin, «, 3, v-cellulose, and ash content were respectively examined by the ingredient
analysis. Also, the amount of the glucose obtained from the enzyme hydrolysis using the axocarps was
investigated. It was found in our results that the energy efficient process requires different temperature

conditions for the saccharification step(50C) and

the fermentation step(30°C) in ethanol synthesis.

KEY WORDS : Renewable energy(#] Aol L4 +]), Bio-ethanol(H}0] 2.0 EH-2), Fruit waste(Z}d 7] &),
Saccharification(d'3}), Fermentation('¥ %), Enzyme hydrolysis( &4 71=%3l)

vho] QoA &= sAE T F7I1Ael A
2 YA 2 ofele] A A]

At) o] vpo] L ol 4] =
dsletA L= AESHH g ¢

g A=, d7]e] A e dA skE Ak e
dE2Ae] &g wolyzt 558 dx(bio-
diesel, bioethanol, biogas) 2419 AHEE 7Fs8ic}.
25 Hpol Qo fhEel A= R AN

TCorresponding author : ischa@dsu.ac.kr

142

wel B9 R 90 24, nEk 28 Aw) B
o 9EE AL Y. vhol Qo Bee A
7] 9% WE AR oldd AL A
algol, A7) AZE e A ARE Avny
v, Bebd ol 9 AR FRA Fbz o
A¥lo] gl Aol HwH FAWLo] F& 5
2JupetolA] vhol Lol Ee S Sl8) il A
& AgETE Ao daFoR BSE dolu,
webd gola RE Bud 4 93 $2%
ol 44 AT 5 Qem sl %Koz

o
H
e
B
He
e
2
o
!
Jo
[
r
Ho
ipal
>
o
(@)
]
>
o
foi
N
o
(@)
[¢e)
m
N
0



HLHIIESS 0ISE HIOIQUES A

TS = Ae Celluosic 955 ALgdjokst=
g, o] $5 & J& 937 vE JAdAH7E
olg} & 4 girh =} T AL = Al A A

2
o

e HdH 7 EY e @2 131,746%, 1
A2 u)4-2 559 ol Gahn, AMAUA e Y=
25 A7) EY 2L nho] u) 2 (biomass) 2
o] &2 A u| &S Ao F d& Wk ofe}
AyA Aol HFHg e AAS fAetetd &

oJr|g Fojaut,

Cellulosic vto]mj~& &&317] g A+
Tl AL Wo] AgtEo] o3 ot g A
G2 Aol A=A ot A&she FEs] ofe
Aot} 1 o]f= Cellulosic Blo]l w2~ 219
1A [e)

su AAE TAE dHHoR HAFGEA Z2
331} Cellulosic Ble] Q.= Al <= (maturity)
o} AxAZ uet ZAA(crystallinity)o] €2}
, ARA ol 5 7] ofHrh mabA
o] & Cellulosic vo] 25 A4

W& (swollen) FH 2 =5 A A2+

il

A )

oM V=S
o nlolQellgheS o A 2
79 712 A5E vhdstaal ogs 1a )
2R #9771z ol§ 7 AHE, 7l
H
H
©

X
X,

o
ol

o =1 ol ol

2. MT ZHI/HH/EN
2.1 &% ZFHi
1 Jl= 20 g4

2.1
Azel A Agle 1A Zzbe] Fde s,
AL 7S oot I, a2 EElEkd
a1, Ay vhs Az § vl dked 200mash Aol
el

N

g FAch A A BdHrIEe] a4 TH
2 93] Spirizyme® Plus FG$} Viscozyme®
Lo F 7H4 24E /E 9 £ 54 7l

e
ro

o1

230 AL8-81E) Spirizyme” Plus FGE Aspergillus
niger 3 14-alpha-D-glucan-glucohydrolase
(EC321.3) °|H, o] a4+ N3t¥ starch &+
714 % 14 9 16-alpha 2FS 7FE8) 3
B E 9 EE AR Gt AMEEHE a4
o] dFolrt o] Tl HA &4 W9l pH 42
~46 2 60~63C o]t}

Hh Viscozyme® LS Aspergillus aculeatus
i 9FEFEALEA arabanase, cellulase, B
—glucanase, hemicellulase, xylanase 5= ¥33]
+ @9 carbohydrases®] g FFolth HA 2
A Z7AL& pH 33~55, 25~55T olH, F&

oz 7] AeE 8 e AEAERE

E

ar

l

] 1
322 98 48 AT H 2l

)=

RN

-

(o]
i

[
ol

S8 F2 AEHE Hholth E
Zasieol=g Ralslel el
AR a2 228 S

o,

i XN X N o

2.1.2 Saccharomyces cerevisiae

2 A AL oghe A T = FAUE
L 13 E A FAT S ol A wl ¥ A7) Sacchar-
omyces cerevisiae COAFI 8111 & A&35}31 o,
YPD agar slantel]l At sl &S S7HA]
Aok A #jekdt 3+ 15mL YPD brothell 4]
ato] 24A12F 30Cell A A wiate] o] 24
S =9 T 747} ofjehg g AES 93k F

OS2 ARG

ot
F:U oL F:U

of

2.1.3 JI2 HHiX
S. cerevisiae®] M%< 913l YPD agar 2 broth
(Difco)Z AH&391 12, YPD ®iA]+= veast extract
2.5g/L, peptone 2.5g/L, glucose 100g/L, MaSO; -
7H20 O.25g/L, K2HP04 lg/LT‘% @'191‘551' HH Z] i/ﬂ
etE B E 9l A Y H seed TS ST

71 WA = ARG,

Trans. of the Korean Hydrogen and New Energy Society(2009. 4), Vol. 20, No. 2 143



H
E
]
ul
02
Iz

Crude solid

Filtering trough W|re mesh 2x2 mm Filtrate

c£>

Enzymatic hydrolysis at 50 °C and 200 rpm

Water 50g
Enzyme

Fig. 1 Pre-treatment and enzymatic hydrolysis of fruit waste
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Table 1 Water, pH, ash, Lignin, c, [3, ~y-cellulose contents
of respective fruit wastes
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Fig. 8 Proliferation curve of S. cerevisiae

Table 2 Variation of reducing sugar concentration by enzyme
hydrolysis reaction
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Table 3 Reducing sugar concentration of pear, apple, and
persimmon after enzyme hydrolysis reaction and alcohol
fermentation

1: Glucoamylase

2: Complex carbohydrases

3: 142

Mean+S.D.<0.01, mg/ml glucose

pear 1 | 61.34 | apple 1 2.30 |persimmon 1| 20.72

pear 2 | 33.08 | apple 2| 5.83 |persimmon 2| 7.34

pear 3 | 7421 | apple 3| 143.10 |persimmon 3| 21.98
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