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g3 S5 109 bushels®} 5% o)de] &
22 A" Aoty o]x 125 bilion gald)
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&5 e FARM Jd59FY AR
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£57 ok A 4ot AEA £ 6% A
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[Table 1] Fuel, industrial and potable alcohol production in worldwide (1999)

Country Production(billion liters) Raw material
Brazil 140 Sugar cane, beets
USA 53 Cereal grains (mostly com)
Europe 43 Cereal grains, beets
Russia 25 Cereal grains, beets

World production 80 1350 Disttillris in Asia
Sum 41

[Table 2] Typical yield depending upon screen sizes

4= TE
o) 25 %** (3/16") 265 US gal/Bu, #+5¢E
ZEHY 222 (5/167) 245 US gal/Bu, %5Y4E
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[Table 3] Cooking processes
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©50% ja-amylase 7}t
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©82C /30 min

B3} (liquefaction)
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©99C/5min—88C Z4&EY

N3} (post-liquefaction)
O7YsiA £ 2% drop
OfEA %~K%A7}
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o7 60~65C
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0Fsta s H7H0.07%
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ORhizozyme 001% %7}t
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80-00°C
30 min retention tima
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To fermenter
Heat 30-32'C
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[Table 4] Functions of FAN as nitrogen and oxygen

o FAd 2% F 3
oful FAe ArAhFHolrh oW 7&
FF A=A 100~850mg/Le] AAEHLo
L3t vFgME FHE 55 d i-’?—
H BAEZ U2E CSL (545 HEd)
FAN 37922 AMG 8T Table 4], WA
AN7F o] /5% BE WHEA FE 4F
2 A8 g7ir SIHE THHLR {4
37] A% e

OFE3 Aad 37

@FANE 140ppm(100~850mg/L) ©14 &5

"4 v YA vitaming FE3] T8
(Zn, Mn, biotin®} pantothenic acidx= ©] A4
88 JRolth)

AL R LT guer-stress7t HA] R E 2F

QOMEL AXE 4% 2 AR F2F A
ﬂﬁl Ex3) Z] HhAE (inter-cellular unsaturated

o
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it 4F Aol 2318 FAEH

Y/ 7% Az}
Aa ARE o}u]-h—_é}o} old FANSE _T’_%E_ iR, Ag__‘,{:% =7} %o}%__ﬂ. &
peptidesE A& A WrE (24h 0)3)), TEE 9F YE
Sterol# UFAS] A4k 9lo] A& &
Ak Zol 2RHA =& Foh v UF

[Table 5] Characteristics of yeast

714 =4 3714 =1
Cell yield (%) 50
ATP -2ATP/dlucose 3BATP/glucose
Ethanol (%) 0
Sterol and UFA OK
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3. 23% ethanol &g

e & A93W B €25 &
7}7} 7}—3}:4 Ik ¥ $A4HEE YA
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Rhizozyme (Solid state fermentation, SSF) 3}
superstart (A2 & 5) A3 AMG@0.06%
v/wollA4 AMG@003% +Rhizozyme@0,01%
v/wl. 2 Rhizozyme [Fig, 2]-& wH&s5pd o
& A AL AR BRI, 4F
25% © AN F ATz BEIEA
8% FES 97 HANE EE “f?}—%
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[Fig. 2] Advantages of Rhizozyme uses

olgist: Aol ml¢ Fasit} olF AT
2 stress 891 [Fig. 3] A 2 7K &
E 24, ¢94€5E % 2 mycotoxin®|th
IFEE GFERE AT IEE AIYE
35 ARV} stressE © S T UEE T
‘spoon-fed 37 A4&Y (FAN), vitamin
(Inositol ¥3}), v]2ke] F71E (Co, Ni etc)S
TEL, 29 WAl g 38, &g, A
=283 stressE HASEHE 7o) wl¢ F8
g &) Qelojt},

[Fig. 313t Zo] AR stres® 2§35l
4% 2259 L8 B9 3 08%, BF
& 38%, ¥ETE 23%, sulfte 100mg/L ©]%,
sodium ion 500mg/L ©]At, &% 36C, XA+
005% O)ANA = AlEE AU AZFEE stessE
Wety BYEET mEtA stress 290
b AAsIE dAe GEFEEY 71
Al 71 A
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Why does it give:

k]

L]

¢ 0.2 gallons more alcohol
per bushel?

Higher percentage alcohol
in fermenter?

Faster fermentation?

Reduction in glucoamylase
usage by 30%?
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3-1 %9} phytic acid
Ho] HEgLT ZHL ojdA &
M A e 3

U —57‘]511 WAt Glucoamylase§!
Rhizozyme™& $EZA 7H} 943 2%
o} pH7b §RAHe Fotol 2828 ALY &
VEE mashEFE FEA G glucosed A
A3 fFEAA GR AFFoezM FHo|
o3te &g Aol N&EHE A0 ATH
o] A% TFEYFY mashE ¥ 71 A
ot by o R dFHE 2-E RNC o=
fA ok Bt SE2EEE 12% oA L9
M tE2T = 29C o3 E fAs ok gk
Phytic acdy &4 E3] £x¢ “3‘
FAHAAZ 95 EFH U @wE
phytic acid¥ vitamin, o}?|:x:4t 2 %71%"
75 (robber) 24 "ok o g e A 9l

[Fig 3] Stress factors affecting yeasts

gl 1 o]#+E vitamin, opliAt B F/1EH
WA Agste AWt o8 4 ¢A 97
wFolt}t. &, Phytaset™ phytng vitamin?l
inositol#} yeast food 24 phosphate® %‘ﬂﬂ}\]ﬁ
AdAoz vy ARs £& 7 &2
AZith AR F lab scaledl] A Rhizozyme™-& A}
St d& LEAHY ZHE HY [Table 6]
o o] F7HET Y Bstith

3-2 29 (Infection)#} WA

Ad LFEAE 7 7183 *‘)“’4 29
°F oot °‘§°I B, 2~17%9 & A
7b Z#HHL E
off-flavors 5 —Erxﬂ a4 5o
o wAE 4% FEe ‘31%
deadlegs (FAf) &} W& %‘5’_% ]—4 %"
sy, HHs A Z2TY

3, AT

KNOW THE STRESS FACTORS AND HOW THEY CAN AFFECT YEAST

. Sodium
ion

Mycotoxins

-Zearalenone (50ppm), Vomitoxin{100ppm) & Fumomsm (10

Temperature

g Ethanol

Remember, stress
factors may
be synergistic!
ACETIC

aco MASH
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[Table 6] Overall data used for Rhizozyme

Yield Lactobacill .
78 Alcohol (%) e per Cellmass ACODACRS g A1 7H(h)
bushel count
Control 125 270 100X 10° 1X10° 48
RhizozymeTM 131 285 140% 10° 1X10* 43

donor AHE-S I1HE 5 Ut

2F7 F A AAAFe] iR ¢
SN EAZE Hew o) Al §4
Gram+, ZHgAld, HROAL B, w374
B8 9449 87 pH 55~62 eIy o i
o W2 pHAAAME J33te AR 4eA

o rlo Ry

v, LEE D~CAN 48 B B
28 FE AT 2N, AW 52 443
Sdl olF BEE TR wEM on BE

o4O FHo ¥ ARG ABAY B o}
Yzt off-flavor A4 ddo] Bt Ed R
< homo-fermentive strains$} hetero-fermentive
strainsol] WEtA] AN GZo) AAEEZ O
FFE0] YolAle AHE 2R gtk

3-3 Mycotoxin

AA FE AF Y FE F &
25%7} mycotoxin®l] °‘§5]°1 JeE RoE F
A8t Atk Mycotoxine &E AJ78-& #1303}
b2 A5 9F A4S AN Y Eserst
mycotoxin® A3 E
EARAA A7t He mycotoxing WRAA]
4 ¢ 3oH, AZAS FET mycotoxin F

3} glucomannans

5 (fumonisin 10, zearalenone 50, vomitoxin 100
ppm) ol e} T2

4. YWE system

W22 pHE AgTd Z4E 98 AAHZ
Aou 245 42 FH E29 Hrie &
E QR B AdE & ¢ Atk gEZ
A B FEY S4F 7152 2ax F2 8
of F2F AR FAFHAA LA}

A =
A ZAHY A Tk 28 A€ 7
Ags 49k A8 29 8 (28] 32
2o Ags = W) ANEEA AMEETH

5. Ethanol 2|

Homo-fermentive strains,
L. plantarum

Hetero-fermentive strains,
L. fermentum

Glucose -—---- 2 lactic acid

Glucose --—---- 1 CO2 +1 lactic acid +
1 C2H50H or acetic acid
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dEL FFUEE 7
(pentane, benzene, cycle—hexane )
F4 (Fig. 4] €& Jsde
st ANAy AfF AHY /A
o] MSDFA [Fig. 5122 198

2AFor QAT Jde ot d8d

A2 5~25% alcohol vaporg
Tadte, 8 %] 025~20 ppm

o} T ARYES AUT £ AT system©]
o MSDY] A L& AX AJZkE 3~10
B AR 2099, 4] YA 4000 BTU/
galdl E3#stry weA FE entrainerE AHE

[Fig. 4] MFGE distiliation and dehydration by binary azeotrope
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[Table 7] Equipments of Bourbon whisky

U8 S5F, Bl £ ZANAE | 14 [Fig. 7]
1 .
gaz | 12 3= g sl _ Pot stl | 34 A2 &
(1A — Bg— =A) 7 &8
538 A8 | A% A% wd © oF %4 3 § % | 494 A% AR

¥ R GEAZ FPEG YAdE o @ Boubon whisky 17804 113 ZA| 41"l
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AARY Fez A Yed ol 24 7)
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e HEE 7137 AUt
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ypeptide®t #do] gitke RS EAI}HLH, T (51%) o s Beg Aldata, TAL
W. M. Ingledew WAl gk 89 oA T USRIEAM ¢E2 It 5e 4
3 23% SEERY 7HeAE TR AASA A9 42 BN 23 E[Fig 614 AL
t. ol 3 H# QFEE WAT F e =4 #AHT A AZESL o¥A @4
7V 7heAdel 2 bicenergye Al EEAYY Bourbon whisky& Jim beam3} 7o) #aj v
Aol wheh A7t A A% 34 AM 71 LA E whisky 7H2H SHEM A
Mg ool 53] AxHUT 1HEE A 71] 100 SFFN EgES. 2dd e}
A gle 40 MEHY, $RLHEAY A7 UFET 21 JARE 7 ey dE
4 o A A7 S Fol dAYEY B EHE'G}SI A3 €2 2PAE AL 3
= 0% ¥4 g 2Ys0)th A F3he Ao| e

7. Labrot & Graham Distillery 748} . =gt
[Fig. 6] Burned oak barrel for Bourbon whisky aging oy Az 23 o7 UgirE

He

szl KAl Qi FAH Wt} w3,
%3} At 5 drs FAR Tl 92
A7l YL AL A BANIA A
99 AL YoE YU ARHS 7H
Z A9t ok T AN 4T 59 e
a5t wiEol 8 Aoz Ao
TR A BARAY FHHQ 0T
E 349 B 99 URY 71ERQ
2o 2R J=2 FAsHE AE =
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T BE AEUHS et 48
ol A Fol dAY FFstE U4F
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[Table 8] Program for International short-course alcohol school (2000.10/22-27)
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523} -GEFHY HEHAE H5 -AR #7949 F43 mycotoxin®]
-#|4:A 2] (BOD/COD) AEY demo
-MSD(EAHH & o] &3 d5 8 74
¢T Ax) 349 ML
|
(FAZLY "=
-DDGS A4tz EAF
6%} | New workplace (378EA EWAM 282 B A%S A o) A3, Interview 8.8 F)

x«]% A}.gﬂ HL;LyL

-2 Ad €= "Medal of Excellence” F42+e] &7}

DB A 259 Hot




42

[Fig. 7]Cooking system pf Bourbon Whisky

(Fig. 8] Whisky fermenter
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