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This study to elucidate concentrations of impurities such as methanol and fusel oil formed during fermentation pro-

cess among the different materials and has been applied technical seperation for processing improvement by con-

tinuous distillation of super-allospas type. Methanol was formed high concentrations of cutting dried sweet potato and

tapioca in order among the different materials during fermentation process. n-Propanol oil was formed high concer. ra-

tion of rice,cutting dried sweet potato, corn, naked barley and tapioca in order among the those materials. [-Buthanol

showed high concentration of tapioca, corn, rice, cutting dried sweet potato and naked barley in order and isoamyl-

alcohol showed high concentration of tapioca, rice,cutting dried sweet potato, corn and naked barley in order. Using

the continuous distillation of super-allospas type, the following are collection ratios of n-propanol, iso-butanol,
n-butanol and iso-amylalcohol: 37.9%, 28.6%, 37.4%, and 56.1% when 78.25% (v/v), 68.54% (v/v), 50.0% (v/v), and
50.0% (v/v) alcohol are used, respectively. Fusel oil and bad alcohol put into the recovery column and then seperated

directly by side cut of fusel oil partially from plate of tower bottom after concentration again. Extra impurities seperated

by fusel oil seperator when 20% (v/v) alcohol adjusted with water.

FAWE FAHAM AA=EE EEE2 4 metha-
nol3} fusel oil (F alcohol) 2] n-propanol, n-buia-
nol, iso-butanol, iso-amyl alcohol, 22] acetalde-
hydes} di-acetyl & FA2| F4o] JF& Fxu
gitt. Methanol-& ®r& o 2] pectinoll 4 = (koji )
amylo o] ¥-¥] 3} protopectinase, pectinesterase
o polyglacturonase 9] 4o g A4 =t 7
2 25 alcohol®] A4 UEFAF vligozy
H A EE Aol s me otujrate] Ba)
ol 21t FAALZ ofujxAlel =4 19 gk ALg

b2}, FAoll methanol %

o} El
oil & EEEel Wol ¥ ey FHE FAwg=
5

tol TR E 44 £Fol oldiEe] 439
F4ol Aol Ak W, FY LR A4
e $EE dol Bod ofF yrHow ¥y

2 o= o

Rous¥+= ¥ %3 &% 5 ethyl methane sulfonate

2 AHelded 3 alcohol A AL wolF 5 wHE
e

A wl 15 alccholo] #F9) ¢k 50% A x A4

ney words: Fusel oil, Super-allospas type, Side cut, Plate



372
gebn wastglet olstRel FAYAE HAR
29 olg, ALgFFe A o FHuEe AR

FAMNA el BT AAHE Faslste walol

3}

A

5

] g gdgA e shvtelsh AAEL FAYE
ol Aztuywt, el es), #HEE, g YW S
& g5t FAUEA AAEE EEE 4E
vl@ HE8l3 super-allospas 4] QAL&F7{-7]el4 A
A== w9 ¥ (plate) F-915 sl &EA
+elE steleme o ARE BustuA o

Mz oy

FAYUE 2eE, ARaTe, eleegie) &
2 odube] AEE TAE mlEdEied EHYJE

0% °l4 EsHelEs
Falskod ALget,

177 microng- L3l &
44 7heE P

A8 T

A s} e},

E2o Muj

Aol whel A =3 koji juice (Brix 11°, ATAGO
Hand Refracto meter Model N-1)¢) slant culture
2 HE 3 WFe] HEFAZ F 32+1TC 9 incubator
ofl 41 24 A1 7} wjekste] starter o8  Al&-3laich

st 3 et

2 Aol ALE A3} 9 FEtEss gluta
Novo Ab2} Termamyl 120 L (EC3,2,1,1) 3 ef%
ofsthalel A A &4 (S.P.25 000 unit/g) & 79 sl

Q
300 /

_ 250 _,.___../
H
a
~ 200+
=
2
-~
g 1501
=
@
£ 100+
)
] /A

50 -

A/
A/
0 3y} 3] ra)|
24 48 72 96
(hr)
Fig.1. Changes of methanol contents during
‘the ethanol fermentation.

® — ® | Sweet potato O — O ! Naked barley
A — A . Tapioca ASD—A 1 Rice
O—0O : Corn starch

Kor. J. Appl. Microbiol. Bioeng.

40 ~ 4 a
[ ]
.  momm—.
—  30¢ n/
g
a °/o
e /
2
- 20
g o~
[
s o}
5 a
S 1} —
&
0 48 72 96
(hr)

Fig.2. Changes of n-propanol contents during
the ethanol fermentation
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Fig.3. Changes of n-butanol contents during
the ethanol fermentation

® — ® .. Sweet potato
A — A Tapioca
{3—0 : Corn starch

O — O : Naked barley
A—A D Rice

Aol 320 ppm 2.2 Z7}stgel Bl e gte] AL
oll = 24417k 74 3pA ol M A8 Frlsickrt 96417
7 3%A] 81.5ppm ol 2 9| #L 6 lppm F5F
+ 4.9ppm E 28 3. 4ppm o2 LE 964]
7t Al Al Z #slkyl glgloh Methanol & %)
B.% pectin®| protopectinase, pectinesterase %
polygalacturonase 5o 23} M AAZcHY Qg F
aute] 7397} methanol 38ke] tHE Ao ulste]
<= AL 2T9tF 9 pectindrake] 453 wr| W
o Aoz Azms,
Fusel oil (1 & alcohol) & MA; FAulF o
ZAAI Mo 2 24, 48, 72417k W 96417k A o2 n-
propanol, n-butanol, iso-butanol % iso-amyl alcohol
o BAEE FA5ch

n-propanol 2] 7% Fig. 2 o4 ¥ = ul9jztoe] A
tA oz Wi 24417 A LB YA §lo) A zbal
o] 48417k AAE w7k=] Frhspcts) 724170 R
96412t A7z A A=A krr AME
W= 4847t 73 & oH 2] n-propanol FAI FL 8
w Age] 39.7ppm 2.2 st E1 .2 thEo]l A w
=t & 33.2ppm, &4 30.2ppm, ZE 27} 18.6
ppm ol 2 Blo] 2 7b7t 12. 6 ppm o2 FhA gkt
n-propanol -2 W&ol Zo] o}u]x Alo] transamidase
off 2lsted AR ketoAlo)l BIRLALSIE £ 39 &
4ol of3ted A" Fig. 3 ell4 el =}
9}7tol n-butanol & AubA o WE 244 7} 7 A
o b4 WL AAas Jehdidch Aay Ad=n

k

e

373

o
iz
i3
[\
g
w

q 17} 73 3}A) e} 29171 410. 8 ppm o 2
7h4 k1 2 ogeog S 186 2ppm 173

ppm, A ZL3-Fw} 160ppm N 4 ¥ 2| 37ppm &] F o]
91‘:‘}' ukg 48/{]7,} 73’31}/(]_‘?—5]% 73] 7:}'_{;"_'8}-0:‘

722|178 AA 9647k Aol AL dAZ AA
Fg welFw ov

Iso-butanol®l 74| A MAdeke Fig 404 HiE
utelzrol Algd g BE Ud 2447 A )
Z ool At AMEY YA L 2447 A}
4 els} 2 7} 812. 7ppm 2.2 7t 32 2 thgol &
44 653. 1ppm, & 406 ppm, & Z}1-F=} 278ppm
432 69ppm Fo| it 48412k A AR = FA 3
A kol zhastehrt 7241243 96417 7 FFoll
Z W37}t §l%ich n-butanol 3} iso-butanol 2] 74)
2 AAEe wi-9 vlx2d Aol Tt iso-butanol
& FA WA A glucose 9] 3l F2H4HE<Ql  pyruvic
acidoll A a-keto isovaleic acidd A =Helila L
ol 2]5}e] iso-butanol o] AJA3E]c}e~9,
7} iso-butanol o] 24 4] 7k 7 2K ol A A] o]
o7t FA ) AL olfE dezg AL o
T7F "edlch Fig. 5olAef o] Aub=al A%
S B wrd 244 7k 73 4] iso-amyl alcohol 2] A}
Adko]l 7hg wokow 48417k ZAAlellE Axapd o
2 Arastepst 72417Y, 96417 7 FHAl ol
< Ao wstrt glsdrtk e dAdskg vl 94
A1 Zb 73 #A] €ls] 27171 1,000 ppm &2 FFd gEgk
L 4% 858.2ppm, AZEs4ul 835 8ppm 4%

n-butanol
Fsk

A

1000

800

600

400

Concentration (ppm)

200

Fig.4. Changes of iso-butanol contents during
the ethanol fermentation
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Fig.5. Changes of iso-amylalcohol contents

during the ethanol fermentation
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Fig.6. Changes of aldehyde contents during
the ethanol fermentation
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Fig.7. Changes of di-acetyl contents during
the ethanol fermentation.
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Table 1. The concentration and collection ratio of fusel oil in rectifying column.

Alcohol N-Propanol Iso-butanol N-butanol Iso-amylaicohol

(%) C(ppm) CR (%) C(pm) CR(%) C(ppm) CR (%) C{pm) CR(%)
50.0 3975 7.0 7972 16.7 1272 37.4 16108 56. 1
54.6 11197 19.6 13110 27.5 1268 37.3 8099 28.2
68. 54 18082 31.6 13626 28.6 378 1.1 4214 14.7
78. 25 21680 37.9 8291 17.4 334 9.8 327 1.0
81.02 2250 3.9 4670 9.8 151 4.4 trace

C: Concentration (ppm), Concentration of fusel oil

CR: Concentration ratio (%), the percent as the each fusel oil divided by sum of fusel oil
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Table 2. Composition of final fusel oil before

and after dilution as tap water of bad alce-

hol including various impurities by fusel oil

separator
N- Iso- N- Iso-amyl
Sample name  propanol butanol butanol  alcohol
(%) (%) (%) (%)
Final fusel oil 24.6 17.94 1.53 53.69
Befire dilution 34.6 6. 85 0.52 7.3
After dilution 6.1 1.63 0.12 2.54
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