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XA N7 2 (% Plato) = —460.234 + (662.649xS) — (202.414 xS?)

(np) &d]3] =(aldehyde)

E 50ml ol N/50 o}t AUEFENS FE3] 1ml 71 &
7bstal mpol A= FEl-E ARESte] N/100 R eE=8&H o= HAYs)
o ol A == 18C o]tz 3k o A
of & 40ml % N/50 o}t AUEFEN Inl & 71ty 15 v & st ¢ 208 vt &5
o] FHA 2AZF 18T o]stollA WAg & AEEH oF 2nE 7}stal vlo] A2 RIS AESH
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methyl alcohol, acetaldehyde, fusel oil & FF< F7AHES FAS=
AuAH AR FAREDTE FREAFAU wh B 100 mLel SFS 30
heating mantled| A 7}d3ste] WA ddo] ZF9 95 mLE FHsla ={FFS

Ho] HAFS 100 mL2 AL & 723 ZnlE 18 Z(Agilent Technologies, Fort
Texas, USA)E ©]-&3dto] &A1ttt

rr

=

orth,

O Aok

z2 mLE FRFF 82mLel &siAIth 24U EF 2.05¢5 75mLe] Eo| Hola 1M
acetic acidE 7}l pHEZ 5.2 w31 & 7}3te] 100mLZ 3hoh. ARG EEF 2.05gS E9
=o 100mLZ gtth. 100% H2SO4E 44. 136gS =of =4 100mLZ gt} BV EF
Eo o 100mLZ 3o} glucose oxidase, peroxidase, buffer salt7} o1+ &2l U

=S & 39.2mLo =<Qlt o] §42 2-8C A 1/l¥E HIo] 7Fs3dhH -20C oA 670<
H#o] 7hsslt. o-dianisiding & Imlo]l &sjAIZIith o] &4 2-8TC oA 37§1€¥ HHFo]
7}Fs3kth. glucose oxidase, peroxidase reagent 39.2mLell o-Dianisidin reagent 0.8mLE
Z A=t o] R 2-8C oA 1Y RAo] 73ttt £ 1mgo| 0.1% Hl =4 ImLol
g8 Aejol o] &L 2-8C A 671 H#Ao] 7}tk 0.2M NaAcetate(pH 5.2)l 3]
Aot ZEEAOoT AT BEEHY EET F=& 10, 20, 30, 40, 50, 60, 80,
100ug/mL S 2 blank (Qug/mL) X3+ 47}A] o] F=H| gt}

o



@ A3%H

ERE 50x107mL == 1.0x10%¥mLE 5mL =8kl 9AE2 (20000xgolA 10%) &1
dEds WAt AEze 5m19] ZhEo S A FS Folde 2EEE AAIH (AR
MEFE ol= A T8, AEZE 0.25M Na2CO3 &< 625ulol FEso), 95C oA 3A1ZF vk
x5k gk AlZtobth 537 vortexing@tch. 0.2M NaAcetate buffer (pH 5.2) 1.875mLE % 7}3l
pHE 55% 9311, o] §H4S (&7 2.5mL) vortexing 3FAF0FAF 1.25mLA =t} A. niger

« -amyloglucosidase (~70U/mg)E 20mg/mL &%= 0.2M NaActate buffer (pH 5.2)o] Zo]x
50uLE Al 89 1.25mLe} 4=t} 57C oA 714 vortexingdtm wHA] ¥H$-A] 71T

55C o3&}l A= trehalose7} Eal® & Jorg =7l YH7/A 52 F931})0.2M
NaAcetate (~pH 8.0) 75uLE AlZ £ 1.25mLe| Yo pHE Y9331 porcine trehalase
(2.27U/mL)E 15uL (0.0070)& Yo & A=t} 37ColA 7HF vortexingshw HHA wH-3-A]1
o}, assay reagent (glucose oxidase, peroxidase, o-dianisidine)E <=HI$IT}. glycogen X+
trehaloseE 3¢t MEEN S centrlfuge S5EZF 3Pttt AZgH A= 250ulol assay
reagent 500uLE ¥ Z 41L& & 37C oA 30837F vESA1ZITh 9N H,SO4 500uLE o] HE
S TAAZIAL 540nmel A FFEE SAHIT. FFE7F 05014 A AELAS 34

PUERS

3t} Glucose standard solutiong A=<

DG183} DRBC ®jA| & Z+Z} A3t &= & 2447 wiokst o2 38 +F5 YPDH)
2o = E8]5A T
a5 e @ua=4 (Seoul, Korea)oll ¢ 3l 26S rRNAS] oFwldk A7Ag& 2435

i~
Fa, G714 E BYES Bl d2 4 779 97] A ¥ Blast Network ServiceE o] &
o

NCBI GenBank database®] 97]1A €3} vlwsto 2 FAEE B350

#5H7lE o) IW(appearance), Hi(taste), &(flavour), Z37d  7]3%(overall
preference) &HO 2 o] wlg FoH5H), k1t FtH(4H), EFolth33), <kt o2
A, Wi A1) E Hriske 53 HEW S o] &otd, W A FAAEE FAE 15¢
o i d& G g st HAAEAT
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<E 7> s Ae 559 aRY 12 da 59 o3t 54
A& A 3} (Test result)
Al & & & ( Test item) KCCM | KCCM | KCCM | KCCM | KCCM | =Y
90316 | 90299 | 30317 | 90301 | 90320 | A®
UdIE FF VIV %) 45 4.6 4.4 4.7 4.3 4.8
F= (Brix) 2.5 2.2 2.5 2.4 2.7 2.3
o) 7} 4.8 4.6 5.2 5.5 4.7 4.3
A 9.6 9.6 9.9 9.7 9.5 9.4
pH 4.5 4.4 4.3 4.3 4.4 4.3
vl Acetaldehyde 16.5 13.5 18.5 15.1 26.2 13.2
U Acetone 0.1 0.1 0.1 0.1 0.1 0.1
Methanol 1.1 1.4 1.6 1.2 0.7 1.4
n-Propanol 16.0 8.0 10.8 10.9 13.3 23.0
i-Butanol 17.3 14.5 13.9 14.3 18.0 13.7
n-Butanol 0.2 0.0 0.0 0.0 0.1 0.6
35 | i-Amyl alcohol 52.8 34.0 35.5 33.8 42.0 45.9
@32 | n-Amyl alcohol 0.0 0.1 0.0 0.1 0.1 0.1
fjjg{ Phenyl  ethyl 197 | 126 | 138 | 124 | 200 | 201
(ppm) ] 106.0 69.2 74.0 71.6 93.4 103.4
Ehtyl acetate 17.7 12.7 11.7 15.8 23.0 20.3
i-Butyl acetate - - - - - -
ol ~H | i-Amyl acetate 0.9 1.2 0.5 0.5 0.9 0.8
Ethyl carproate 0.1 0.1 0.0 0.1 0.0 0.1
2 A 18.6 14.0 12.2 16.4 24.0 21.2
<E 8> wElEAe 5Fe s 2xF wa $9 o]slsts 54
A& A 3} (Test result)
Al & & & ( Test item) KCCM | KCCM | KCCM | KCCM | KCCM =d
90316 | 90299 | 30317 | 90301 | 90320 st
F X glycogen 3 (ug/7log) 11.98 9.47 28.64 17.00 11.20 19.20
F % trehalose % (ug/7log) 0.43 0.32 0.93 0.46 0.41 0.65
U FF VIV %) 4.7 4.8 4.6 4.7 4.5 4.9
2= (Brix) 2.6 2.5 2.8 2.2 2.8 2.5
w7} 5.0 35 6.2 5.6 5.3 4.7
A e 6.1 5.4 6.2 6.1 6.0 6.0
pH 4.4 4.3 4.4 4.3 4.3 4.4
Av Acetaldehyde 29.4 38.0 13.9 21.8 48.4 8.9
SuA R Acetone 0.2 0.3 0.1 0.2 0.2 0.2
Methanol 14 1.0 14 1.0 0.9 1.1
n-Propanol 12.3 6.0 11.5 14.3 11.3 12.4
i-Butanol 15.6 19.4 11.8 13.9 12.9 8.2
n-Butanol 0.1 0.2 0.2 0.1 0.2 0.4
a3 | i-Amyl alcohol 52.9 57.2 37.5 48.5 40.1 40.5
43I [ n-Amyl alcohol 0.0 0.0 0.0 0.0 0.0 0.0
& Phenyl ethyl
lj EE‘E al Coh%l Y 14.3 20.7 13.7 15.8 16.0 15.4
(ppm) 2 A 95.3 103.4 74.6 92.7 80.6 77.0
Ehtyl acetate 9.7 6.5 14.5 15.4 13.5 11.5
i-Butyl acetate - - - - - -
o 2~E] |i-Amyl acetate 0.6 0.4 0.3 0.5 0.2 0.3
Ethyl carproate 0.0 0.0 0.0 0.0 0.0 0.0
2 A 10.3 6.8 14.8 15.9 13.7 11.7
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Al " A 3 (Test result)

Al & & = ( Test item) KCCM | KCCM | KCCM | KCCM | KCCM | =4
90316 | 90299 | 30317 | 90301 | 90320 shH
A% glycogen &% (ug/7log) 19.91 9.37 23.37 24.61 9.64 15.29

A X trehalose 3 (ug/7log) 0.36 0.20 0.24 0.31 0.21 0.43
d3E IgF VNV %) 4.8 4.9 4.7 4.8 4.6 4.9

3= (Brix) 2.5 2.4 2.7 2.3 2.8 2.6

1] 7h 4.9 4.2 4.7 3.6 4.9 5.7

A 5.7 5.5 6.0 5.6 5.7 5.7

pH 4.3 4.4 4.5 4.4 4.4 4.3

Acetaldehyde 14.0 38.0 20.8 13.9 19.8 41.5

ZAH]A | Acetone 0.2 0.3 0.3 0.2 0.3 0.3
S | Methanol 0.7 1.0 0.9 1.2 0.9 0.8

Diacetyl - - - - - -

n-Propanol 13.5 6.0 16.0 11.8 11.5 9.8

i-Butanol 24.4 19.4 14.4 12.4 8.8 13.2

n-Butanol 0.3 0.2 0.3 0.1 0.5 0.2

3]t B1A= i—Amyl alcohol 50.9 57.2 51.3 41.7 42.2 37.2
(*év‘i—) ¢3& | n-Amyl alcohol 0.0 0.0 0.0 0.0 0.1 0.0

bpm Phenyl ethyl

oot Y 20.3 29.2 18.3 15.2 17.7 16.2

A Al 109.4 111.9 100.3 81.3 80.9 76.5

Ehtyl acetate 18.5 10.1 17.2 13.6 9.2 10.4

1-Butyl acetate - - - - - -

ol ~¥ | i-Amyl acetate 0.4 0.6 0.4 0.2 0.3 0.3

Ethyl carproate 0.1 0.0 0.0 0.0 0.0 0.0
A Al 19.0 10.8 17.6 13.8 9.5 10.7

<2APA =D
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T~ L

2 Ao AHES dEHoles 5 vio]ojThALe] H LY Hof, Be FAHAETHF)S T
FYHAAY)Q Cascade(@F3H4t 7%)2F Chinuk(& 34k
AA &4 o -amylase(Termamyl SO AH&3luch &

AoAMe d3ZE BBE 8 HaHgo| 5% Saccharomyces cerevisiae JXCCM 90301)

[‘

ol MFEIYE 2T (T&, AHL), BEJHFHQ20%, 40%), L5 AZ|EE I35 1Y}
Foh B BUEFe] AL a7t APEFA YERGRTo] A EdTFo] 40% oldE A 1
gro] Wi B9l wiyl Aol Qal Aulo] T A EAFS HU 40%7HA T EY45A
=

N

dIE FFL 100 mLE FHslY FHE & FoA FHAE AEstd I FAEE ¢l
gay-LussacE 24| 15 ° CE HASIH &IZE FFS %(v/v) 5 Yeth



wE = gE=(CBrie &3S ZHYEA(ABBE, Atago, Tokyo, Japan)E o] &3t =330

o, pHE pH meter(Orion 720A, Thermo orion, Beverly, MA, USA)E AF-&3le] =A 3.

Rice flour — Mixture with malt
Gelatinization (85 °C) Proteinrest(32 “C. 10min)
Cooling (50 °C) ! Maltose rest(64 °C. 60min)

Saccharification rest(72 °C, 20min) |

Hopping and Boiling( 100 °C, 90min) -

Finish of mashing
Adding of selected Yeast 1 Fermentation(25°C, 10 days)

l_

Maturation(25 °C, 7 days)

<I¥ 24> AT HA A=A

W AT B, HE pHE T ART BF 4343422 Had, BEC o
H2 DeWEY AT FAY A WE, ALWIAA VI F2AE Jerit
EE F ARSAE BE 25972 Hel A4H BE Fad®e R

7 FAWMEE B9, ALSHQTA 619 AR AmEs)
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——EARF A2(20CT) —W-ABF A2(107C) *agaf %E(ZG?J +§1@3f :Etlmc)
=0 ZUF T2(20C) —==0LHF X 2(107) e T 2(20°) ==0l 52 =(107C)
—=QWE D200C) —e—UUF HL(10C) —=ERF ARpoc) -—e-FUZF H2u0%)

ZHE (brix)

L L
5 6 7 8 9 10 11 12 13 14 15

0 1 2 3 4
2271ZHY) 0 1 2 3 4 5 6
—— 2% 12(200) —W—2A%E Me(10C) HE1ZhE)
“AAEHF D20T) SO BHUF H210C) REAEE,C  mEBE1sC  mOI%E T
= YWF N2207C) —o—TUF H2(107T) O UAMWFE 35C  m UWFE T = UWF 15T

<Y 25> FAMT B AT olshety W

np A B AdlE FHEA AT
(D A3

B AT es BEYFS 2
Z iH] 20%, 40%S =15}
st AuFE A zSATH &
RN FELTE 20CoA 15¥3F AT

(2) A3}

O ¢3& IxE9y

-2 BAFS 2t Ax3 7 Bl Ao d3s BE gigls BJ, Ao B9
ZFoll BAQlel ¢3E TE ol FYHA17} U=

- OFF B A E oA AT AolE BRoY folF Aol= %S ol
e BE AWE oA FARE BEFS B

- %A ZF A gl an)zbe A& 10.2~10.6BUE HA oy foF Aol §lS

- o]y o] AEFFA EEst &1 Saccharomyces cerevisiae XCCM 90301)E o] &
stal o] s 2Eldt ¢IE TaAFAAE AW Bl AAIfel AL &
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27T
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-‘-EP‘I OH 7< OH ol. N(GO% 40%)
OF:2(60%:40%)
==L W WOt (60%:40%)

—B—2} 7 Y B0} (80%:20%)
—><—01|%“—|"¥ 24 0F2 (80%:20%)
—0— LW 04O} A(30%:20%)
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5 ° D104
W 6 g
o, E_ I
; 1 1 1 1 1 1 1 1 1 1 L 1 1 1 J 10‘2 J I I
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<9 2604 FUd Ads FH5Y AT
O ohzr} 24
- Ak vl g WE e BEF AU AL Hd ® 99 Zrh A WS o]
OJHE Folsts MMEUMHSE T4 v o] Wk fIH Aol F Holx wsirk.
ofMES] A& oA Apol7t fllew HopE e HEHA F3A
- BW WEe] o}2ulE el LFYHLH o 2E FEE HE, $H 1FERL J
S Mg Fofshi o|zolugm o] BE ARTFOIA 713 Bol AEAUL. A
o2 NFLIE sE= 88-94ppme U o] APThel #ol4 Aol7t gle A o
2 YERR T
- ol ASE AAFE Relste dPotAHClEs 1Y Bol AEHYOH 1 FE
= AT Tha AZfel7) flot 20~27ppme Ho| fofF Aol S HolA| ghokt.
S AAHOE o] gd AUMF Az 7t AWF B Uk WEoA e} FARE ofmu
TEE Hof WF ush gl AV QLS GF 1 v 60%40%, T 80%:20%2 A}
S= o kSl wwsted FAge] Aolrt gle AR AT



<E 10> 2 F)dnl&

of mhe obmrl i

B of w52 ]l 2
:rL T'}i— Ho} J- i :
ol | wloho | wloh | wloha | wloht | wopsk
(60%:40%) | (80%:20%) | (60%:40%) (80% 40%) (60%:40%) | (80%:20%)
Acetaldehyde 10.4 11.8 14.7 12.3 10.3 10.1
AH A
e Acetone 0.2 0.3 0.3 0.2 0.2 0.3
Diacetyl ND ND ND ND ND ND
n-Propanol 22.1 24.2 16.4 19.2 18.3 18.1
i—Butanol 18.5 15.3 15.6 20.2 20.7 21.5
n-Butanol 0.2 0.3 0.3 0.3 0.1 0.2
iy i—Amyl alcohol 35.5 40.0 40.1 30.3 33.9 35.6
¢3E | n-Amyl alcohol 0.4 0.3 0.3 0.2 0.2 0.3
Phenyl ethyl
12.0 14.2 15.6 16.5 15.1 17.1
alcohol
A Al 88.7 94.3 88.3 86.7 88.3 92.8
Ethyl acetate 20.1 26.1 20.4 24.1 23.1 27.1
1-Butyl acetate ND ND ND ND ND ND
ol ~E | i-~Amyl acetate 0.6 0.5 0.4 0.7 0.5 0.3
Ethyl carproate 0.4 0.2 0.3 0.1 0.1 0.3
A Al 21.1 26.8 21.1 24.9 23.7 27.7
3% %477 BE AT FAN U 0A% ASAT AT
) A
ATFANME T A AZE T4 L35S o] &3 AW sA47|HE FEWSE
|2EST) ol 7} AU FEIEE 0a%e /YT $HS A Y EFIANNE 245
Atk
2) A=}
O ¢=¢ TEH
- 03% A7 wE 2 AuS B FEARHEE BY, dI S vEE 5473
el fsel W dashs AU Btk 4 049 W 54-56%9 LHE FEE
HEA ol 5.4% o]F Hx} A4Szt 671 LA o= 5.2~5.4%7MA] A4Skt o8 gk &
Fe B A@FoA UEyg T pHe A= 47700l met At d et 54 0714
Aol 4.3~4.40 %A 6MLA AN = 4.2~4.17HA] A oA 4Eke BTt
- BE FEE 47030 gt £E FUd ge 3EE s @49 R 44
Z7] GE= 2.6~2794 A 6/lEAol+= 2.8~292 ZSUISI{Y. 18 vVl A
F12ke] ZASEA Fashe AFe By 427 11-12BUAA 54 6718 Fol
9~10BUE ZFasto] ¢23lo] ZhAdte A S E UERT
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L EORE
FatE e a3E Uea, 23 FdA 2mu2 2 A7) eIl A A H A
- wME epEe] BAgle]l AT 0A% SHE J1E BHFNE Thh F@ ofznp
UEUIL, #5HNAE 2354 fFaie ZEo= Qs ute] Zolg gds| =25 3
Aot FE 2Ta&o AHEH ZAE AL WE FE APyl B3I REIG
<E 11> 3% 4o W& of=wt A& W3 (071Y)
EakiEs of 5= =gl
TR wold | wlol | wlohst | wold | wlopg | uwlohst
(60%:40%) | (80%:20%) | (60%:40%) | (80%:40%) | (60%:40%) | (80%:20%)
2] A Acetaldehyde 11.6 10.7 12.7 9.9 10.6 11.7
e Acetone 0.4 0.1 0.2 0.1 0.2 0.4
o Diacetyl ND ND ND ND ND ND
n-Propanol 23.4 26.1 20.1 17.3 19.2 19.1
i—Butanol 19.3 15.8 18.8 21.3 22.9 22.8
= n—Butanol 0.3 0.2 0.4 0.4 0.2 0.3
oo i—Amyl alcohol 36.6 41.2 43.3 35.6 35.5 40.6
=="= | n-Amyl alcohol 0.4 0.3 0.3 0.2 0.2 0.3
Phenyl ethanol 15.1 15.6 17.7 18.6 16.8 19.9
A Al 95.1 99.2 100.6 93.4 94.8 103.0
Ethyl acetate 23.3 25.3 23.5 26.7 21.3 26.8
1-Butyl acetate ND ND ND ND ND ND
o] ¥ | i-Amyl acetate 0.8 0.9 0.6 0.8 0.6 0.6
Ethyl carproate 0.5 0.5 0.4 0.2 04 0.5
A Al 24.6 26.7 24.5 27.7 22.3 27.9
<E 12> 3% 4o e ofZwt A& W (17hY)
A ol HulF
TR wold | wlol | wlohst | wold | wlopg | wlohst
(60%:40%) | (80%:20%) | (60%:40%) | (80%:40%) | (60%:40%) | (80%:20%)
2] A Acetaldehyde 12.3 11.9 11.1 9.1 11.0 10.8
e Acetone 0.3 0.3 0.2 0.2 0.3 0.5
o Diacetyl ND ND ND ND ND ND
n-Propanol 22.6 27.3 22.6 19.7 20.3 20.2
i—Butanol 18.4 16.9 19.9 20.1 21.7 24.9
n-Butanol 0.2 0.3 0.3 0.4 0.3 0.4
NIA=y i—Amyl alcohol 33.1 40.3 41.5 36.7 32.8 41.8
otz-e | n-Amyl alcohol 0.3 0.4 0.4 0.3 0.1 0.3
Phenyl ethyl
17.7 17.7 18.7 19.1 17.9 21.0
alcohol
A Al 92.3 102.9 103.4 96.3 93.1 108.6
Ethyl acetate 22.1 22.5 24.8 28.1 22.5 27.1
1-Butyl acetate ND ND ND ND ND ND
ol ~E | i-Amyl acetate 0.7 0.6 0.5 0.7 0.5 0.6
Ethyl carproate 04 0.3 0.5 0.1 0.3 04
A Al 23.2 23.4 25.8 28.9 23.3 28.1




<R 13> 23F w4l wE of=vk AL Wak2E)
A of vl LS
T ol | wlold | wlold | wlop | wlold | wlop
(60%:40%) | (80%:20%) | (60%:40%) | (80%:40%) | (60%:40%) | (80%:20%)
Acetaldehyde 10.9 11.0 10.4 9.3 11.8 11.0
SRk
e Acetone 0.2 0.3 0.3 0.2 0.2 0.4
o Diacetyl ND ND ND ND ND ND
n-Propanol 24.3 20.1 21.9 20.7 22.2 22.1
1—Butanol 19.2 18.1 20.0 21.0 22.1 23.9
n—Butanol 0.3 0.4 0.2 0.5 0.4 0.5
il i—Amyl alcohol 35.1 41.3 39.9 36.1 33.8 40.1
¢tz & | n-Amyl alcohol 0.2 0.4 0.3 0.5 0.1 0.2
Phenyl ethyl
19.2 18.1 19.1 20.7 18.8 22.0
alcohol
A Al 98.3 98.4 101.4 99.5 97.4 108.8
Ethyl acetate 21.6 24.3 23.1 25.7 23.1 27.1
1—-Butyl acetate ND ND ND ND ND ND
of| 2~ E] 1-Amyl acetate 0.5 0.4 0.4 0.6 04 0.5
Ethyl carproate 0.3 0.3 0.3 0.1 0.2 0.3
A Al 22.4 25 23.8 26.4 23.7 27.9
<R 14> 23% S/ whE okEnk A WS 31E)
b of w52 Sl
T wopt | wlohd | woh | wloka | wloha | wlop
(60% 40%) | (80%:20%) | (60%:40%) | (80%:40%) | (60%:40%) | (80%:20%)
Acetaldehyde 11.6 12.1 11.8 9.8 10.8 9.8
)
e Acetone 0.3 0.4 0.2 0.1 0.2 0.1
o Diacetyl ND ND ND ND ND ND
n-Propanol 22.3 19.3 19.3 18.9 21.1 20.0
1—Butanol 18.4 19.3 19.3 19.1 21.0 21.1
n—Butanol 0.3 0.3 0.1 0.4 0.3 0.3
il i—Amyl alcohol 33.1 39.2 32.2 33.6 31.6 39.6
¢lze | n-Amyl alcohol 0.2 0.4 0.2 03 0.1 0.1
Phenyl ethyl
18.3 17.1 18.0 18.1 16.8 20.4
alcohol
A Al 92.6 95.6 89.1 93.1 90.9 101.5
Ethyl acetate 23.6 27.7 27.4 28.1 28.1 29.1
1—-Butyl acetate ND ND ND ND ND ND
o] 2 | i-Amyl acetate 0.5 0.3 0.4 0.5 0.3 0.3
Ethyl carproate 0.1 0.1 0.2 0.2 0.3 0.2
A Al 24.2 28.1 28 28.8 28.7 29.6




<E 15> 24% Ao wE otzmvt A& WstUsld)
e u 3 o Wl 5 3
T ol &k ol &k ol 2k o o} 2k o o} 2k ol 2k
(60%:40%) | (80%:20%) | (60%:40%) | (80%:40%) | (60%:40%) | (80%:20%)
Acetaldehyde 10.5 11.4 12.4 10.8 11.4 10.4
A\ A
e Acetone 0.3 03 0.2 0.2 0.2 0.2
Diacetyl ND ND ND ND ND ND
n—Propanol 20.3 18.3 17.4 16.7 19.9 17.6
i-Butanol 17.6 17.6 18.7 17.5 18.9 20.1
n—-Butanol 0.3 0.2 0.1 0.3 0.3 0.4
ST =Y 1—Amyl alcohol 31.0 35.4 29.4 30.2 28.9 30.4
%5E | n-Amyl alcohol 0.2 0.3 0.2 0.2 0.1 0.2
Phenyl ethyl
17.6 16.4 17.2 16.8 15.7 18.9
alcohol
B Al 87.0 88.2 83 81.7 83.8 87.6
Ethyl acetate 25.4 28.8 29.4 30.1 32.3 31.2
1-Butyl acetate ND ND ND ND ND ND
o] 2¥ | i~Amyl acetate 0.6 0.3 0.5 0.5 0.4 0.3
Ethyl carproate 0.1 0.2 0.2 0.2 0.2 0.2
B Al 26.1 29.3 30.1 30.8 32.9 31.7
<E 16> 3% A W& ofxnt A& WG
e u 3 o Wl 5 3
T wolig | wolid | woh | wlopa | wlops | wlopt
(60%:40%) | (80%:20%) | (60%:40%) | (80%:40%) | (60%:40%) | (80%:20%)
Acetaldehyde 9.8 10.4 11.3 9.4 10.5 10.1
A\ A
o Acetone 0.3 02 0.2 0.3 0.2 0.2
o Diacetyl ND ND ND ND ND ND
n—Propanol 19.4 19.3 18.3 15.8 18.2 16.9
i-Butanol 16.6 16.4 15.2 18.7 19.2 18.9
n—-Butanol 0.3 0.3 0.1 0.2 0.3 0.3
iy 1—Amyl alcohol 30.1 32.2 28.5 28.3 25.6 29.1
¢t78 | n-Amyl alcohol 0.2 0.4 0.2 0.3 0.1 0.2
Phenyl ethyl
17.6 16.4 17.2 16.8 15.7 18.9
alcohol
B Al 84.2.0 85 79.5 80.1 79.1 84.3
Ethyl acetate 26.7 29.3 30.1 32.3 33.4 33.7
1-Butyl acetate ND ND ND ND ND ND
o] 2¥ | i-Amyl acetate 0.7 0.3 0.6 0.7 0.4 0.2
Ethyl carproate 0.1 0.1 0.3 0.3 0.2 0.1
B Al 27.5 29.7 31 33.3 34 34




<E 17> 23 A W& of=nt i WH3H6714)
ep o el 5 w5
e wopd | wlopat | wolod | okl | wlopat | wola
(60%:40%) | (80%:20%) | (60%:40%) | (80%:40%) | (60%:40%) | (80%:20%)
Acetaldehyde 10.1 11.3 10.0 9.9 9.9 10.4
AH A
Acetone 0.2 02 0.2 0.2 0.2 0.2
e
Diacetyl ND ND ND ND ND ND
n-Propanol 18.3 17.2 16.2 154 17.3 15.0
1—Butanol 15.7 15.6 14.9 17.9 16.5 19.1
n—Butanol 0.3 0.2 0.1 0.3 0.3 0.3
iy i—Amyl alcohol 28.9 30.1 25.4 25.4 23.7 26.3
&3E | n-Amyl alcohol 0.2 0.3 0.2 0.2 0.1 0.1
Phenyl ethyl
15.3 15.43 16.1 17.2 14.4 18.9
alcohol
A Al 78.7.0 78.83 72.9 76.4 72.3 79.7
Ethyl acetate 29.8 31.3 31.6 34.1 35.1 33.9
1-Butyl acetate ND ND ND ND ND ND
ol ~E | i-Amyl acetate 0.8 0.3 0.7 0.6 0.4 0.3
Ethyl carproate 0.1 0.1 0.3 0.3 0.2 0.1
A Al 30.7 31.7 32.6 35 35.7 34.3
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