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ABSTRACT

The purpose of this study is to establish the optimal conditions for the development and
production of distilled spirits by using Oryun rice and Oryun potatoes varieties of in
Gangwon Provice, The characteristics of distilled spirits were analyzed according to two
different degree of milling(9, 15% based on brown rice), The study results are as flollow:
the pH values of the milling degree 15% was lower than that of the other milling degree
9%. The ethanol content of the milling degree 15% was higher than that of the other
milling degree 9%. The characteristics of distilled spirits were analyzed according to three
different potato adding rate(30~70% based on rice)., The study results are as flollow:
the sugar content and alcohol content decreased with the addition of potato, Therefore, the
fermentation condition was appropriate to mix with the weight ratio of rice milling
degree 15% and potatoes as 7.3, It was also examined to analyze product characteristics
of distilled spirits prepared with different pressure conditions of distillation(0,4~0 8atm)
and Saccharomyces cerevisiae DR—6 and fermivin were used, As a result, when yeast alone
was used without purified enzyme, the alcohol yield was higher at 0 8atm than that of distilled
spirits made with DR—6 yeast, On the other hand, when distilled using purified enzyme
together with yeast, the yield of alcohol in fermivin yeast spirits was higher, Maturation
of distilled spirit can generate diverse flavors and tastes, Rice distilled spirits and potatoes
distilled spirits was matured in a jar, stainless steel containerin and oak casks and to
review the characteristics of the liquors as a function of aging time, As a result of aging

of potatoes distilled spirits in stainless steel, all harmful components were below the



standard value, but ethyl acetate was detected somewhat higher, and it decreased slightly
with time, Acetaldehyde was 5.,55mg/L in the first month but was not detected in 6 months,
Methyl alcohol was 108 36mg/L at the first month but was not detected after 24 months,
The aroma components of rice distilled spirits were increased when they were fermented

in oak casks, and the value of fusel oil was higher than 1,250mg/L of standard value,
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oete FE AIRE 13 OOOrmeM 287t YAEEst TS MER AESH
40uLe} IM CrOs; 200uLE 30H7F AL A Hh-E A7 _
TAL oS SF %E%E<O~10%, w/v) BAste] FPEE FAste] 2ot WELgR
L=

Grl tAd" g A (Refractometer, ATAGO, Japan) S ARE-3le] °Brix &A1t}

A AR 10mlE Fste] 0.1% HlmZad#ql A9k H7Fstal 0.1N NaOH-§H O = pH 8 39]
H 7R Agsto] 4xvE NaOHEH O Anv|5fE 3 & acetic acid(%, w/w) SHiksto] A
ST
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M9} BF = gpectrophotometerE AFE-3}¢], Hunter color value & HI=(L value), AME(a
value), FH%=(b value)?} A2 ZJo]Ql AEZ Yehlal, Bk D65/109] FoA S350,
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AR A A AR 1, AT 2004 AlxRt S50 fol/d2 242 Flame ionization detector
(FID)7} Z2Fel GC(TRACE™ 1310, Thermo scientific, USA)E A3 aC EA]o o5}
e 7F peak HEE FEELL BFE AN} vt AT o ARERE REEZLL oAE
dHste| &, MghE 5 o8, olF B4 @ ke TUER ®E AZNEIHS 3T
Fabg AR Heals 98 28-S Supelcowax  Fused silica capilary column(30m<0, 25mm,
0.25um film thickness, Supelco, USA)E AFE3IT} Oven?] 2= 45CoAl 287 A3+ 3
10C/min £E2 230C7A] 524171 & 230CoA 4. 587F $x3}. Carrier gas(Ny) Q] 3-&&
AmL/min® A3}, GC injector} detector &%= ZF}F 40CE AASte] A& 1.0uLE split
ratio 20:12 F¢3Hc}

A AR AR 20mLE 50mL -2 viald] ©ol ¢FulE S ©|83te] capping &
solid phase microextraction(SPME) W& o]-83le] BASHT A|RE 70CoA 2087 HEA|7]
3 100um polydimethylsiloxane®] TEH fiberE o]&3lo] 2057F 3RS ZA510] Supelcowax
Fused silica capilary column(30mX0_ 25mm, 0. 25um film thickness, Supelco, USA)o] A2bx]
mass selective detector(Varian 1200L Quadrupole MS, Agilent technologies, USA)E ©¢]-83}0]
BAsl) AF8E GC(CP-3800, Bruker, USA)2| oven %= 40TCoAl 287 $4] & 200C7A
5C/min®] £=2 AsAl7|v 200CoA 557F GAAF ) Injector 2%+ 250C, carrier gas®
AZT7IA(He)E AFESIT MSD 24-& capillary direct interface temperature 250°C, ion source
temperature 230°C, EI ionization voltage 70eV, mass range 45-550a.m. u, “18]1l scan rate

2 2scan/s 1 3P BIBLE AL mass spectra®} aroma propertiesE B ndle] Felsicl

dIE YRE T ARE AT 9 FEEEdTIsdolA B w2 ARE
ol- g3kt R AU 10 m1o] Falsol 1 g2 ARE VISt w3} g & AR APH|X[¢]
YPD(Yeast extract 10g, Peptone 20g, Dextrose 20g, Agar 15g, Distilled water 1L)H[X]of| 200l
747y fpsted 22Y AAARE Zel 3 & Picking WHE o&s] 4 MYHIAR A A
2y AHE HAsh

23 A dFEE YRR o]&s] e EHWAAE AR EEE AT Bhe
YPD agar HiA|of| 5%, 10%, 15%, 20%9] oeh&& Z7iste] Alxdh & ano] 219 Aok
w2} 7} kAt (Lee er al. 2011, Comitini et al 2011)

W5+0] F7E YM HIA] 200 mlofA] ]St @4lEE] (3,000 rpm, 53t WAE 25Tt
A 5520] GAA] DNAE Miller et al, o & HP@sto] Esiqith. Z42+e] #i#] 400mle]
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30C oA 180rpm o2 mukul 3h7 wjokskEa, HjokE e 4°C oA 10,000xg & 15 Bzt ¢4
HEsle] ARSIt FEAHoZE HAA DNAE CsCl/EtBr By detu] AEe vgo=g By

sheiet.

HelEl @5ol 5L Isto] 185 rRNA AR @Y1 ofFt 25 FHS 3 universal
primer 24 ITS1(5'-TCCGTAGGTGAACCTGCGR) 3} ITS4 (5'—TCCTCCG CTTAT TGATATGC)S

o] 8319t} PCR 24210 ng®) DNAE F o= ARSI 1,25 U Taq polymerase (Bioneer, Korea),
10pmol primers, 0.2mM dNTPs@} 10H] e=ZHE2-2o0(10mM Tris—HCl, 50mM KCl, 105mM MgCl2,
pH 8,3)& #7IstaL &F RuE 50 w2 dto] 94Col|A 352 §REAIZIIL 94TCoflA] 15, 60CelA]
30z, 72CoA 117 9hg-E 28 3] e & HFH =R 72TCA 10 B vhAIHTh PCR 9hE
A2 1.5% agarose gelS AFLSIE A7|9% AXE o]-&3le] EA519, 9F 400 bpo =
AR O] AV ES EASIT;. EelEl H7|AE-2 NCBI(The National Center for Biotechnology
Information Oﬂ/\ﬂ A-Z3l= Blast Search =2 1HE o]83lo] ¢r|AgL v|nsto] AlEET84
FAIAE BASIGCHSpitaels ef al 2014). w52 AFA EAJ-L API 20C AUX kit (BioMerieux,
France) 2.2 =434t}

E 4 FFF A%E71E BARA
AR A A A 23 288, L8R SFTFE 23%, 2HYHE:, 3709 671 o=

zARAL S

HE].L]: 'C_‘ E.]__:?’_‘% 'E('):‘E é@oﬂ /\]'—Q—"{ %%_OH 10mL~ H'S]— < naphthaleneE _31:101—% 7],3]_0%
0.01 N NaOH goie2 ghxdo] uetd wj7}x] 3t #7gste] Inf71A] 4u[H NaOHO| 42
acetic acid® ZHAkste] FA|BCY

01

3w sheF Dinitrosalicylic acid(DN ) 2 =A3}9t _’Bj/ﬂ% A B 1ImLE Algate) Wi
DNS reagent ImLE FYste] TFAIZ] &, 100C 2] Fof 16827t FEAFAT. A24eHoA @7t

3le] 254 3mlLE 718t &, B (Fluo star omega, BMG labtech, Germany)& ©]-83}¢]
546nmollA SE=E FHSIUCE GlucoseE ol-&3to] Sl HETAIS o]835to] AR SHE=E
EIRSE: SRR T CI i

Thiobarbituric acid(TBA) &X-& A& 10mLo] 0.5%2] 2—thiobarbituric acidZ ¢

fehE 489 2mLE 7FelA EstaL, 70CoA 4083t 7HE F HlE A7) Wzs|A 27
ez WA MRS 5300meA SeHr

Az 2R WM B, % Fol o) VTS 1~08e| AL EASA B F L B
© Folof U % TAE AN 1TE A A LAY B 99 G e

o T WS AFAHAL BA U (quantitative descriptive analysis: QDA) & IL:AlSH}

Eﬁl‘ﬁ/ﬂo SAS T = T (StatisticalAnalysis System, SAS Institute, Cary, NC, USA)S o|&
3t 5% §-9 42E0llA Duncan’s multiple range test® 2H2fe] W0 thgh §aFe RAI8HHT
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(HIME oA LEES(H - HAH SFF 8 HE D

NR 1) 988 55 FaEA
7} ZRES 9% Us D e A
Wik HEg o] Azshs

Mol 9UE g 47| (RICARPAL 528 ol83te] 243t 27F 4T A 1simde
gelslol ALgsl Tt 5 1 §4 5%, B& o 2HH, EW(0,3%), HAEL0.5%F 217+ A

1= ‘%‘Jr gﬂ 3;-_3;‘(3}_(0 Z] zﬂ alr
T I =t M I R - w7 . - S
A B T @500 [ O (15%), 2] 3%) 0.5%)
| owzs | | vEaow | | weus _— wae | zz
(74 A7}t 74, 95%7) - = (0.8atm, 80C)
021 QBM ZE2Zs 9Ft Wa o G Fxu

H37 QEMN 9B QEM 5EL
288 (ke) 4 4
52 600 600
= (ml) 7,000 7,000
AR(g) 12 12
A EA() 20 20
AYAE(L) 75 8
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#H = QEM 9B QEM 158
2 5% (kg) 10 10
5@ 1,500 1,500
E(ml) 17,500 17,500
W2 (ml) 5,000 5,000
A A4 (g) 50 50
AYAREH(L) 275 29.5
U Az F7FF E4FH7L
® 3 57 & 54497t
Al 2 3 & &= (°Brix) pH EME(%, w/v) YT 2 E(%)
oB% gHE 16.0 5.33 0.04+0.001 46.5+1.2
QB 155 17 & 5.26 0.03+0.002 54.9+1.3

g ME FYRY A STLUFO)E 15RO 54.950,3%, P 17.20Brin) 2 9RE
WU RSk pH, FALEE RIITHGE 9).

N 2) 2884 575 HaSY
7h %5 A% 2¢ 4 de Ay
Hak 74xpe] H7b BR8-S 5:5, 7:3, 3:70.2 3|5kl 17 29} 7ho] Azt wUd ARE
ATt AR Axul&o] FEZ AR 16%, &2 oF 24|, £H(0.3%), A* =
Aot dFd WaAA ‘%% FFAe2 7 L ol AlEsIeHE 4). 9=E F7F A5k,

wao 51, 2rhele] HEAod 22 uhdgE 25 1, oA A XSHATHAE 5).
S =3 B ARgE

Fay? — =Zml7] AT I S D *i || 7 | = |
o =H =7} 505 o F5(15%), 2@M)] | | (30~70%) (0.3%)
—| BhES  BEEE L TRA g A= EE Az e (e

©.5%) (79 S A7 || (7Y, 250) — | (o.8atm, 80%)

o =z Q2 +7xH5:5) LE+AUXHT:3) 2E+HANIT)
L5 2(kg) 2 2.8 1.2
S F A kg) 2 1.2 2.8
w2 () 9 1.2 2.8
() 600 600 Gt
a2 (g) 7,000 7,000 7,000
AR () 12 12 12
AR 10 14 6
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H 5 QEZX %de| T M= tE
o =z QRE47EX}H(5:5) 24+2tRK7:3) RLE+ZXHIT)
252 kg) 5 7 3
LELAHkg) 5 3 7
(g 5 8 7
E(ml) 1,500 1,500 1,500
Z(ml) 17,500 17,500 17,500
AAE A (g) 5,000 5,000 5,000
AYAIEH) 25 35 15
U LEEST 2&, e E24EA
EEEEE a2l 4

= o 3
TR 5o 7|dR2x g8l AxstHt 4 HIUvh Al Fhe= ARkl wol SR
o130 ¢l(Phosphate) o] FFo= Ht HQUvh HRH pHVl WolA= AL TR A
sk o9 7HA vAdEe TR AEeR RU4e A il AxEs HEde] AE &2
53] ¥4 WUt d¥2 v 8% AuEAN, A=V o guprh w2 diAl Abviet
au|7E Zstod FHE ASHA 1A "HrhLee SM & Lee TS 2000),
# 6. 58 3 S4F}

Al =2 3§ g & (°Brix) pH SME(%, w/v) g3 = (%)
LEA+A T3 15.2 4.63 0.09£0.001 49.5+1.7
LF+AAF 515 12.1 3.98 0.14£0.003 39.4+£2.0
LF:HIA 317 8.7 3.90 0,160,005 19.9+1.5
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2192 93 9 7)o H4FolN 7E g
ArH1E 6).

Raw matacial Cookad Adding Wuruk,
sk yeast

Distilling

ag s,
H 7. 55 4o OE 2 #H
. SAtE g ZetE
A o cH (© al =
|2 9 Ct = (°Brix) pH % w/v) (%) | =
ZA30%((AF)) 16,.6+0.00 4.61+0,01 0.01+0.00 50,9£0.05 2R} =5
ZAR30% (0t 10.4+0.00 4.32+0.01 0.03£0.00 27.6+£0.01 12} =5

1} A9 AR} o)F 23 AR AR FUARS B 13 2 1 A4S ¥ 24
Afot %?%%é;:lié AFL EAE 5092 25l PEL 16.6%2 27151, pH 4.61+0.01
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u. 7HSE B B 23 B HE AR
— 7ol E[Gangwonaetteul]: A= +ol(3)+E9] ol

FEEE Folgt std BAMEo] Autvts ZHre B2 Zojgts U2 Fdr EAES
o] 83| ThE 7hEEI FHel Ao R 7|8 HujE £ESle] o]ggitls ouE Tk o]yttt
(19 5, 19 9)
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AR 5) L& F7FF 348 WA

7t A Sy £YH 2 FHEA~

A G4 E2HE 0,01, 0.1, 1%2 H7lsto] 4x)7h, 24x7F & F4 o] 4 EAL H|wstqth

S7FHAAL, Lk 7rastat) dee

Kol
=
(2% 10). £GO] B0} AIZI] ZIEEE A a, bRLS
kol

VAol FPFIRE Z7B, Alo] 4T FAg HnE IS A9 WPt YACKE 9.

4hr 24hr

210, HM244 BY 558 A
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XK R X2 g ENE oag Hunter color value
(%,w/v)  EE(%) L a b
dhr 001 8161011 4252000 0.04+0.00 21.00£0.00 95.79£0.00 1.01£0.01 0.60+0.01
0.1  830+0.00 4244000 0.04+£0.00 21.00£0.00 81.66+£0,01 19.91+0.01 0,01+0.00
1 8.00+0,00 4.37£0,00 0051000 21.00+0,00 43.95+0.00 61,44+0,01 19,78+0,01
24hr 001  7.90£0.05 4.24£000 004+0,00 21.62+000 9469000 254+001 0274001
01 800+0.00 4.15£000 0044000 2161+000 7250£001 34414001 -041+001
1 8.30£0,00 4,17£0,00 0,06+0,00 21.58+0,01 31,39+0,01 61.56%0,02 40.61+0,10

4. 033 s=d BYSH
IS 0,01, 0.1, 1% A7k} 4AZh, 24417 F A9 B EAS HmSArkIY 1),
©:79] S0} AIo] FAUSE M o, DI FARAL, Lk AT FRs AXwo]

P4 gastam, Az g4 gastdt. d3e GFS A9l WEt 99 pHE
BTt BAREAE dashs AW HYTHE 9. FRFE oaBeld Sl Uet g wmw

oA 27t =gk o7 Wl 2FHoR F2 ANOoE HHIlsh, o= 79| vhdo] 4kElaly oA
A 7] = trihydroxy—benz—a—tropolon W&Eo. 2 &# A QthLiebmann a, 1949).

4hr 24hr

1% 11, 23 sx¥ &t

H O 23F sz9¥ EXEY Hlu
XX A X2 == ” ENI~ aag Hunter color value
A2 (%) (Brix) P (Gow/v)  BE(%) ] 2 b

4 0.01  813£0.05 4.24+001 0.04£0,00 21,00£0,00 96,57£0,01 —0,14£0,01 0.52%0.00
0.1 810+0,00 425000 0.04+0.00 21.00£0.00 96.41£0,01 -0,10£0,00 0.59£0.00
1 8.06£0.05 4184000 0.04£0.00 21.00£0.00 9532+0.01 0.366£0,00 2.99£0.00
24 0.01  800£0,00 424+0,01 0.04£0,00 21,30£0,02 96,68£0,00 —0,16x0,00 0.45%0.00
01 800x0.00 4.23£000 004+0.00 21.47+0,16 96,13£0,00 -0,08+0.00 0,94+0.00
1 7.96+£0.05 4.12+000 0044000 21,58+0,01 94.69+0.01 -0,16+0.00 0.53+0.00




Al B A X (Fermivin) EZEA H|Z
I

&t Med sless ARA ZAERS] Ht

E= otz 23tat

A2 H & = (°Brix) pH % w/v) (O%/O)‘z'o
o 0d 1.40+0.00 5.60+0.01 0.05+0.00 0.85+0.23
Fermivin
79 8.20+0.00 3.62+0.00 0.76+0.06 13.05+0.01
Fermivin 0d 4,40+0.05 6.45+0.00 0.04+0.00 -0.14£0.03
+A A 7d 8.30+0.00 4.57+0.00 0.28+0.00 15.1+0.05
S 0 2.00£0.00 5.57+0.00 0.08+0.00 0.18+0.00
7Y 7.20%0.00 4,63+0,00 0.34+0,08 13,25+0.08
DR—-6 0d 4.00+0.00 6.24+0.00 6.53+0.00 0.05+0.01
+A A 74 7.60%0.05 3.68+0.00 4.84+0.00 14.43+0.09
7 1. 30¥ B& EEEY
Al 2 9 & = (°Brix) pH EAMEZ(%, w/v) YT S5 (%)
, 0d 4,40+0.00 4,32+0.00 0.19+0.02 2.05+0.04
Fermivin
74 9.00+0.00 3.28+0.00 1.35+0.07 11,10+0.13
Fermivin 0d 3.90+0.00 6.21+0.00 0.06+0.00 3.17+0.06
+A AL 74 9.00+0,00 3.68+0.00 0.93+0,07 14.71+0.03
— 0d 4,00£0.00 5.46+0,01 0.09£0,00 2.20£0,02
74 8.30+0.00 3.80+0.00 0.58+0.00 13.74+0.02
DR—-6 0d 3.5+0.00 6.24£0.00 0.07+0.00 2.81+0.01
+AEA 79 9.0£0.00 3.68+0.00 0.85+0.04 14.43+0.09

T oano daad £ AdF3L S =ol7] YEiHE AARAS WA S 0 dES
slaFo] ol Eojdoz anwt ttEoZ AR Al AAHE R (DR-6)-S Al HE N (Fermivin)
B} d3E gfo] 91, W AMSA] AlBEE (Fermivin) 8] ¢3-& TEFo] #it}y, FAHE
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> DR-6 A&

— Fermivin G<&
— Fermivin G

T

wan
1 OB 14 2R DO — 2O 24 2R ER MO

AR Y F|AgH AT HI INI=A E| A EHE
Fermivin 54 24.8 | 30.9 27.3 Fermivint+AA| &4 G4 24.9 | 35.4 27.5
DR-6 G 24513843 27.5 | DR-6+AA&L Bl 24,9 | 35,8 | 27.4

1Y 12, ERY He $E e=ws

(HRMR2HA): &3 SEEE 7l W 1)
A& D TFF AFE7IE 2 54 23

7t ERF Az & e7do] A 16d 1249 F AT (671 Erth A A)

(A8 2) 2% P4 U f8E 24
7F 279 e B4
STl oA FalEAE 5 acetaldehyder Y& HIH O BAERA njgfo g AAH«=
A= HLAROIM 25T 0 sl o) &3 %
acetaldehydel} isovaleraldehyde 5 o8 £F2 «d|3|=>

N
(o]
)
=}
- W
e
)
ofl
fr
o
Jig
I
oo
of
o
2
No
Y
2
o
it

AAEEHFACT, 2011), &7 %

aldehyde 712 7|&2 S77¢ &F, §147], By, ¥ S75= 700ppm ©JStE Fol gle

1 9J9] FRL 3E 7)%o] Urh(A, 1999). Methanol> YR 0] HE oA S#ets AoR
dA glom, FAFoR nt B FHAS A2 M= FRo] wol ghi o] QIohHl, 2001).
z7l0] SREE ST FellEds gelE] fst sFEEAR T otMEolE dHs =4,
odotAlHo|E, mghg T2 E4EAE BAsHn R 1249 dEotAHolE Hwrt ATt
0% A7 AYGE AYshal WE 7EAE 236 500ml S5 o] FHE odobAEHo] £
7o) 400mg/L oJskE HojFo] Ef= 1,000ml F5F o] FHE AHE-aFqlct




H 12, 38F =& Rolld=E U9 (mg/L)
72 2 Acetate aldehyde1 Ethyl acetate’ Methyl alcohol®

SF7E% QRE 2T 183.07 102238 -

SFH 158 257 215.70 1589,59 -
SFAAA T3 25 49.78 1546.30 132,14
SFEMAA 515 25 74.18 742,76 150,05
ORI 31T 25 397.65 383.79 234.06

-

ZFEAR T00mg/L o3}
Fr)BLolAut w1 =o 3zt X 98F 400mg/l, |5}
22 U =ZAEA 1,000mg/L ©J5t

o

(o)

U B8 R ABERF S48 2y
FTLG ES 451Q] ARO| KA} ABNE ool E BErt NEAE 2ukslgRL YA
AFES 71EA olste] HH& HAFATHE 13). 53] IBRER =T 258 759 B¢
grRel ahEdel B HeTo] uls) Re £ES HelRdn
#z 13 M2 H AHEREF RalidE WS (mg/L)
72 2 Acetate aldehyde1 Ethyl acetate’ Methyl alcohol®

R4 9B T 41.92 75.90 -

L7 15EE 23.31 55.17 -
LEA] 713 5.55 186.52 108.36
LEAA] 515 9.27 90.13 129.10
LB 37 77.78 154,94 173.24

QEE o5 HAIE 9.76 75.75 316.52
AR 95 JAIE 25.75 205,93 18.38
UEE 45 KAIZE 26.00 1021.30 317.35
FAE 45 ARE - 138.51 -

-

EHEAR 700mg/L o5}
7= T oW Y, £F i 400mg/L o3t
%3 9 EA4E4 1,000mg/L °Jst

o

(5]
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o BR 9 ABZREY $A4E B4
H 14, M7 2 ALHEES: FldE Y (mg/L)
T = nalZcr;?]ZTl 'asfff;itg: Zmﬁtg: Iasl(::ir:g: Fusel oils’
SEBA gH T 234.08 502.92 - 1232.84 1969.85
OB 15EE 94713 658.63 = 1482.96 9388.06
QEBIZIA T:3 316,06 637.21 ~ 140698 9359.55
QBWIZA 55 141,70 939.03 - 455.09 835.76
QBEIZA 317 91.80 937.08 - 459.88 788,77
QHZ 95 HAE 124,61 303.91 = 478.88 907.40
SR 95T JAE 192,07 993.40 10,94 614,98 1110.69
AEF 45% KA 231.48 737.07 13.21 1716.41 269817
awz A5E ARE 13511 978.39 = 62,49 475,99

73RS tEAQl AEE 1,250mg/L oY AR

Z2Y GRLFRE ofoliold YBLFHAA Tl PR
SEUT Y 307 Wk A LEYA SR ol A
3 A= oF 4.58) ofolAobiFE oF 208 T Bl $AE HoRQLS. SHANE diEe] KAE
A ot BojXe SR B €9 ] i3 2EFLe2Es FEUAECIY 2R
oA AAEAE o AR ofsiAr: A fAeHTh o] F R FRA ool o
Q= Q3 JEE oAHE2ER(Y: AN U4FH-go] A3 A 12

BAda 155ER =Aet
aFr dHA ARE

i

lo B L Wi a2--=

=0l &7 HEIHM e dFg 9o FEAFHTFLE) 7T AdEh
L I

R 270 FHE e FAT AEOR o A HEo

Fina
(A4 3) F Az2g anAdd
7F 7] BE an 43 A S8 24

fpiEzs
IT

1
1
1
1



W
2
Ky
o
=
oZ
o
ol
!
lo
offt
o

% 15 +401d4=2 58281
Tz o3 g s34 d4&5d(%)  Accession No,
1 MBE/L 1404 Kazachstania servazzii 99 JQ808010.1
2 MBE/L 1439 Kazachstania servazzii 99 JQS808006. 1
3 MBE/L 1680 Kazachstania servazzii 99 JQ808006. 1
4 MBE/L 1679 Kazachstania servazzii 99 JQ808010. 1
5 MBE/L 1394 Kazachstania servazzii 99 JQ808010. 1
6 MBE/L 1673 Kazachstania servazzii 99 JQ808006. 1
7 MBE/L 1395 Kazachstania servazzii 100 JQ808010. 1
8 MBE/L 1656 Kazachstania servazzii 99 JQ808010. 1
9 MBE/L 1393 Kazachstania servazzii 99 JQ808010. 1
10 MBE/L 1414 Kazachstania servazzii 99 JQ808010.1
11 MBE/L 1378 Kazachstania servazzii 99 JQ808010. 1
12 MBE/L 1381 Kazachstania servazzii 99 JQ808010, 1
13 MBE/L 1402 Kazachstania servazzii 99 JQ808010. 1
14 MBE/L 1410 Kazachstania servazzii 99 JQ808010.1
15 MBE/L 1658 Kazachstania servazzii 99 JQ808010. 1
16 MBE/L 1668 Kazachstania servazzii 99 JQS808006. 1
17 MBE/L 1676 Kazachstania servazzii 99 JQ808010, 1
18 MBE/L 1401 Kazachstania servazzii 99 JQ808010. 1
19 MBE/L 1641 Kazachstania servazzii 99 JQ808010. 1
20 MBE/L 1688 Kazachstania servazzii 99 JQ808010. 1
21 MBE/L 1674 Kazachstania servazzii 99 JQS808006. 1
22 MBE/L 1623 Saccharomyces servazzii 99 D89895.1
23 MBE/L 1413 Kazachstania servazzii 99 JQ808010.1
24 MBE/L 1419 Kazachstania servazzii 99 JQ808010.1
25 MBE/L 1684 Kazachstania servazzii 99 JQ808010.1
26 MBE/L 1681 Kazachstania servazzii 99 JQ808010. 1
27 MBE/L 1670 Kazachstania servazzii 100 JQ808010,1
28 MBE/L 1415 Kazachstania servazzii 99 JQ808010. 1
29 MBE/L 1624 Kazachstania servazzii 99 JQ808010. 1
30 MBE/L 1416 Kazachstania servazzii 99 JQ808010. 1
5423 AFuPERE 8 4+ $le Kazachstania servazzii $ 02 ERIE0] F714<Ql
e B sAo] Basit)
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o
7h FRT 4717 02 feidE 24
BOSHE), 27H30%) 2RFE Feld $471000) B2 Fai4E 1A 15EE oRUE FR5
Az A BE GalgEe] 712 olstR FIHICHE 16), FF AT aFE ATH WASH
AR B AU o, A4S s FEE dstt FuE 2 "ol 48 24 sdAE
LA Ha, 44 270 oELHEIEe fRSkRE B shad ARo] Fidsi A3t
Aas Ho, 4 710 7REdIREE S5Ekeo] dofula, ¥smrt S1sHA Hok 3dolt
A7) s/ Aol AgAte] ol aEhE T, o] wEEY 4 FuE FASH Hek(d, 2017)
# 16, QLEM 472t mE Reld2 (mg/L)
7 B Acetate aldehyde1 Ethyl acetate’ Methyl alcohol® Hl 1
171< 23.31 55.17 0 k|
6714 0 96.66 0 ”
12704 0 44,59 0 ”
2474 0 220.16 0 ”
P &HEAE 700mg/L o3t
P 7)1 BHoAT v oW 37, FF % 400mg/L ofst
P %3 9 5484 1,000mg/L o3}
H 17 QLEHUAN =470 WE Roid=E (mg/L)
7 B Acetate aldehyde1 Ethyl acetate’ Methyl alcohol® Hl
17} 5,55 186,52 108.36 ECEIES
6714 0 183.52 82.01 ”
12744 0 168.86 73.26 ”
24704 0 181,69 0 ”

L 28248 700mg/L o5}
P g BdoAY v 2o 32t £E 94 400mg/L ©]st
P &3 9 ZAEA 1,000mg/L ofsf

A2 HuhT, Algre] U4 ofgt Zhastelrh opE AHIE Ao 1Y}l 5 55me/L

Fo 67id & EAE =Houoh mddE - R 108.36mg/LYoH 2471 o] %ol EHE

= AUTHGE 17).

U ZR% $4717000 2 3148 2
18, QLEM 4|7t @2 M E (mg/L)
& n—Propyl Isobutyl n—butyl Isoamyl -

T = alcohol alcohol alcohol alcohol Fuzel olls il 2
171¢ 234.08 502,92 - 1232.84 1969.85 A%
6714 247.13 658,68 — 1482.26 2388.06 ”
1271 316.06 637.21 - 140628 2359.55 ”

D) ARe] tiEAQl ARE 1,250mg/L oA} IR wek

4, 5AEATA LOEE
=



TR PR FAAREN FAEH(Lee, 1994), 53] FxaR ] ofsff EE, of&H,
ofll 59 3tEs AAA AR FFe T AR dHA Urh (o], 2014) L2250
12709 B¢t AT R EAZT e & 163 P BE 37]*&%0] s7hle S 2o
3, FAedo] 7|EAQ] 1,250mg/L oJFL R F2 FAE HAFUH

# 19, QLEUX 47|20 B F7|HEE (mg/L)
— n—=Propyl Isobutyl n—butyl Isocamyl . Hl =
T o= alcohol alcohol alcohol alcohol Fusel olls |
1714 316,06 637.21 = 1,406.28 2359.55 RS
6714 295.65 586,82 - 1,334.10 2216.57 ”
12714 283.47 575,19 — 1,307.48 216614 "
LEAA FRFE AN 44 A BE Pr)H] gasts AFE HolRglon, #4
o] 7)EA]] 1,250mg/L O|FLR £& A MR 19)

o HeH7HAATEZ L 9F)
H&71E = 20~50t] E/4(32%), 95% AHwEL2 HAsxg 98 A=Y AL

N
2
o

3 (mg/L)
£3713" Bottom 3" Mid 3 Top 3
o8
Y 24) 454 16.9 e o
= o

&

FA71% Ht, 94 A=

Top3: F&7]20l et "Fct oFe] SAHEE(7~97) wle(%)
Mid3: 7|50l tigh ZE5E HHeU~673) &%)

Bottom3: F¢7] %] gt "t ofste] A (1~3%) Hi&(%)

b2

ofN

2294 37

T W AW AL BF Anel vl AAeS R Y 150 yEhhth e
AAE=(6.47)7F AE7=(4.84) Ht =35k 2 A2 e, &2 A=t o2 vk
e %ﬂﬂb}, 7H*é°ﬂ e FWNIE 4o v AeE HEHUY &(¢2L) A5

% ADBETE B3] w2 AR fUbEC], A59 AEIt oA A
Hite Zo= Jﬂ7} EJSZiE} St Aaeel A6 72)9 PG, 66>7J Aol 7} F33HR
ol =Tt £3S EeIstch o9} e A Azx T oX MY @ FRFE ¥
AFo] Ee oA BrHE AA ZAatet wdE gl

L
[e)

<
N

Y
R

|

1l

o
A
O
Nl
~
‘%
=
\l
..
lob
o
.|_.
ol
i
N

i
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# 21, BFF MZE 38
Az o s iR L ¥ng 0% 48
(ml) (mi) (ml) (%) EF2F(ml) (%)
0.4atm, 95C 4,200 955 1,100 61.37 652 6.52
DR-6 0.6atm, 80C 4,900 230 680 58.5 994.5 9.95
0.8atm, 80T 5,000 955 850 62.58 1317.5 13.18
0.4atm, 95T 5,190 300 2000 44,11 92054  22.05
+§2§i 0.6atm, 80T 5,000 280 800 63.36 1267.2 12,67
0.8atm, 80T 6,200 250 1000 62.45 1561.2 15,61
0.datm, 95C 4,350 250 425 65.63 697.3 6.97
Fermivin 0.6atm, 80C 5,000 965 290 47 340,75 3.41
0.8atm, 80T 5,100 985 620 58.98 914.19 9.14
0.4atm, 95T 6,200 945 1,500 61.83 931855  23.19
figggz 0.6atm, 80C 5,000 950 1350 62.27 2101.68  21.02
0.8atm, 80T 4,900 300 1,700 53.31 9965.59  92.66
® 22 BRE 033 SRYYY FRF 2uSY
ANEd A =etEH(%) pH & &= (0 Brix) SHME(%, w/v)
0.4atm, 95C  40.86+0.05 5.46:£0,00 14,53+0.05 0.004 0,00
DR-6  0.6atm, 80C  40.67+0,04 6.08£0,01 14,57+0,05 0.003 0,00
0.8atm, 80C  40,07+0,04 6.34+0,01 14,50 40,00 0.002:£0,00
0.4atm, 95T  40.01%0.03 4.82+0,07 14.4040.17 0.011+0.00
+§%_§6i 0.6atm, 80C  40.59+0.05 5.45+0,01 14.73+0.06 0.004 0,00
0.8atm, 80T  40.48+0.04 5.46+0,01 14.6040.00 0.004 +0,00
0.4atm, 95C  40.77+0,03 5.41+0,01 14,57+0,05 0.004 0,00
Fermivin 0.6atm, 80C  40,42+0.01 5.51+0,00 14.60£0.00 0.007 £0.00
0.8atm, 80C  40.99+0,02 5.53+0,00 14.80£0.00 0.004 0,00
0.4atm, 95C  40.44%0,00 5.04+0,00 14.60£0.00 0.008 0,00
fi;”iﬁg”i 0.6atm, 80C  40.51+0,04 5.1240,00 14.67+0,06 0.006+0,00
0.8atm, 80T  39.98+0.02 5.12+0,01 14.47+0.06 0.100+0.01
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H 22 RS 0|8 SRYHE SRF SEEAUL)
ME
Az 3 2HY(mg%)  TBA Sg=
L a b
0.4atm, 95C 31.43+0.29 0.23+£0,00 0,01x£0.00 96,567+£0,00 —0,14+£0,00 0.56%0.01
DR—6 0.6atm, 80C 32.60x£0.87 0.03£0.00 0.00+£0.00 96.82+0.01 —-0.13+0.01 0.30x0.00
0.8atm, 80T 31L.77£0.76 0.02+0.00 0.05+£0.00 96.36+0.01 —-0.13£0.01 0.75+0.01
0.4atm, 95C 32.93£0.29 0.36+0.00 0.00£0.00 96.84+0.01 —0,14+0.01 0.27+0.00
DR—6 .

A 0.6atm, 80C 31.60+0.00 0.11+0.00 0.01+ 0.00 96.73£0.01 —0.15£0.00 0.42+0.01
0.8atm, 80T 31.93x0.76 0.06+£0.00 0.01£0.00 96.57+0.00 —0.14£0.00 0.56=%0.00
0.4atm, 95C 31.93+0.76 0.25+0.00 0.01£0.00 96.64+0.01 —0.08£0.01 0.33%0.01

Fermivin 0,6atm, 80T 31.93£0.29 0.38£0.00 0.00+0.00 96.77+0.00 —0.08+0.00 0,20£0.00
0.8atm, 80C 31.77+0.29 0.09+0.00 0.00£0.00 96.83+0.00 —0.14+0.01 0.25%+0.01
0.4atm, 95C 32.10+0.00 0.29+0,00 0.01x£0.00 96.68+0,01 —0,13+£0.00 0.49%0.00

Fermivin .

AT 0.6atm, 80C 32.43+0.29 0.10+0.00 0.00x£0.00 96.82+0,01 —0.13£0.00 0.31%0.01
0.8atm, 80C 31.60£0.00 0.10£0.00 0.00x£0.00 96.81£0.01 —-0.13£0.00 0.26+0.01

AR AT 7] AR @A s dAek AR BRE 23 d3de & BAERE

ARG SR TR AYPEHEA el Fo 2Ry i 59 AR A8 oS 18t

Fr714ibEo] 7HbEo] FAte]l iAoz HUTHE 22). ¢EE TR VHE o]&HI Fv|&=d

IS T T AEe=A At 9 g 53 23pEo 553 gt R oiste ddE e

e TS Zpol7h wlulskGitt, TBA(2—thiobar bituric acid)i= FHFFNA FFHA &3

o2 A e A% 5 #HIE duiEe ARt BEY, 5a TR 92 WY

Hipes hglo] ¥aS 54 Yehe B3= HAtHIE 17)

o 5T mwd

O fmad ¥ FESHMEE, 52 4 vk &vE FRE 7706 10LE A2 7Y

271(0.8atm, 80C)oflA 7FEsPHA 1 A FR7 AAIFT

@ 28 20y 220 0 25%(250m)E W1, o]THEL HEE whir}

® Bie IasHe SRl 10% ¢RI ot 2 wizbx] 353t 13 SR Hoke

V75 A SR BUvt T AUz 7tdshiaA 23k SRE AR

@ 2He= BYE 7Y 0.25%F5 W1, o|FHE= ERE et

© 2F7Y dFESTF HF 50%0144 Y wf wher),

© A% HSF FRY g YBuHT ST,

©® ¢E=TE 2 T S48719) "Hob s4AA BAgith

4. SAECITA U



pH

4 4 4 4
4 o 4 o 4 o o
a - o = W = W -
e B = B e R = ®
mES © o 2 Ly - o = © ® )
£ 2 s s ° 2 g HeEe e
® ol % coss o E ® Gcesa o
z K : 5l = c Sl E
K g ” s s N Z
] % ¢ \ - 2 @ \ L2
o ° o o o
1 o g o o » o
H : 8 H 2
H - :
= = s -
- o £
z E = f £ H e X0
H 7 H 5 5 e
© S - e o © _._.___|
o 4 it o I_._._
> Hio
» © 2 ] 2 ©
- > H o o g
4 S 3 - = 3 = 2 _A_l
3 5 : 3 £ £
E s -] £ e £ o~
@ o = 5@ = o ER =
- R o ol - =l < o -
z - P P o = o _A_O
H > >
- - o
) ~ taad
) < H fil
* N @ 5 u fr
L L . ) ° © ° © ° = I 1 1 1 L ] S S S—" £l . L L L . o
® © - o ° S 2 b 3 3 g 9 8§ B 9 g 8 2 & 2 8 8 ¢ 8 ° « o ® e = o 9 o
e e 3 2 b s & o e o6 & o - < < 6 s & & s

Klo

ol

Bl 4 4 “ 4 O“_O
4 4 o ] q q

5 : e : : w S
Bss e = pis . e J
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4. M Q

-l

(}\]‘&ln 1) eE=¥iig Z=E= ‘?‘5]_"%}‘5]

7F.

Lt

EREo U 2
3tof 2417 71 =

Ast 7S 15 u|2 A o)zl /\]-_g_a]_sa%
Q8E uhE AR S AXYHS AESES. FRS d4Ro| 15%, B oF o4, AR
0.3%), BAEL0.5%F 77 Aelsled U WaNA Yks AFHR Lol Az

Elis=y

th YRS &7t HEsta, Wed 5L Frtste] 25Co|A 71U HHEste] HEFHOR FRE
oA a2 951 o]A} A %3-S

g}, Z2ABRN A GFLE (%) 15T A 54.940.3%, D 17.2(°Brix) 2 9EE K}
=9kT, pH(5.26), FALE(0.03%, w/v)s WS

ol Z2RFE ARSES U g2E I 9Evt 13, pHrb BE 5REHE ARSI R
B R ie=y

N 2) L274A 2557 HEEA

7}, BT Ao Hrp vl 5:5, 713,

L.

.

7F.

2,

.y

U W 910l B Fet 4R Ul YL pil, B AR

.__7]. %AE LPO]—

Al Z¥xje] 7:3¢1 \::7]’ H-&o] Y 15, 2(°Brix), &2 dFF 49 5%=2 7 =9kl pH 4,63,
(@]

° i
ZAE 0,09%F Z2H3F Az i

T
250 TpEE §I8) UTE B4 2192 03 9 $7)d] SaFe 71E eriun 3
=
=

HEQ BS99 ERF 4880 WEE one vAYsE WHe H8sdn
87]0] ol el SurARlS 1
TRRAAL ARA FAEE e Bl BABE AL AEL QAL E4

21%, 40%= A=}



A4 5 & $7F 34 MA

7h A& EHE 0.01, 0.1, 1%2 JH7Isto] 4ARY 2443t & o] 4 B4 vsidls

. 29 o) Agto] F/1EE M a(1.01—61.56), b(0.6—40.61)F-2 F71819 2L, Lk
(95.79381.39) T39S, T ATl F7teeE F718191L(8.168.5°Brix),
ARto] AdaE g E(0.798.3°Brix). Y& AFE A AL QIS

o 233E 0.01, 0.1, 1%= H7Iete] 447, 2447 & £ o] 2 54 v|AsIs

gt eae] gt Agto] SUtgeRE M g bk oF7F USRI, Lk Aasiils
P JAgRo] FUFeE As19al(8.1378,06°Brix), AlZto] AldE #haslgls, dHe
TFZ 79 #ePt 9lslE. pH4.2474.12) STt S7HES dadhe dde e,

XE 6) F2HE Az 255 74 24

7h A AR DR-69F AR AL (Fermivin)& 83t Wad} Blas A=A FAaL] M7t

S E— =
W nel Wb § 98 9w Sl B80S 99 A9 9 20e

G A Qol % AR R YUsio] SRS ) BAEE RT, pHOHE BS54 ER
BEol W GFUL ohulicdl, WetolE Fo2 HaEi thuae] §Fo] §olihi A
= UE

(H2MRotA: S&FF 282 7= /g 1)

AE ) S7F AZE71E 2 £4
= ) A

= ]

FR% A% F 67440 A

=

A8 2) 37T AL 2 R 24

7t 2709 SREE SR fAEES ERIs] Sty SHERARE 4 otNEo|E U
S|EL}, oEotAE|oE,

L}, ofgolNgo|E st HRr
500ml 357 O] FFE OﬂE‘OW
S5 o] FHH ARSI

o} M gl gz & H R BAZal oFe =k 4551 QRO KA AZ b o eobA|

g =

—'—1—‘

. AT T
HolE w7t 7|EAE 2A8IAL YA AlEE2 7]ER](400mg/L) ofshe] & Ko
5. 53] 158ER =T o8 SRFY A AR felede] tE AT
Hje @& $Ee HAARYS
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