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SUMMARY

I[. Title

Selecting fruit for liquor and Development of the technology for production of premium-safety fruit

spirits

II.

Research Objective and Necessity

. Objective

The objectives of this research were to find out proper grape varieties for making
premium-safety fruit spirits, to develop processing techniques for fruit spirits that had similar
quality to premium imported spirits and liquors, and to make Korean premium fruit spirits.
High-value spirits can strive to increase rural household incomes by using agricultural surplus

and/or immatured fruits.

. Summary of Research

. Evaluation of grape varieties for distillation

— The first selection based on grape quality and yield
- Final selection of red and white grape varieties based on reduction of hazardous

chemicals

. Optimization of fermentation conditions for making premium-safety fruit spirits

- Determine pre—treatment of mash or must for minimizing hazardous chemicals
during fermentation
— Select yeasts for optimal fermentation in the minimization of hazardous chemicals

- Select enzymes for optimal fermentation of rice spirits as a base spirit

. Optimization of distillatino condition for making premium-safety fruit spirits

- Apply different distillation system, heating method, and filtration to reduce

hazardous chemicals in spirits

. Optimization of storage and blending of premium-safety fruit spirits

Compare hazardous chemicals in rice and fruit spirits during storage period

Compare hazardous chemicals in rice and fruit spirits during storage temperature

Compare hazardous chemicals in rice and fruit spirits under the lighting condition

— Conduct consumer acceptance test for short—-term stored spirits



5. Developing descriptive analysis panelists for spirit evaluations
- Train descriptive analysis panelists for the evaluation of premium-safety fruit spirits
- Develop lexcon for premium-safety fruit spirits
— Develop premium-safety fruit spirits with the trained panelists

— Conduct consumer acceptance tests for premium-safety fruit spirits

V. Result

- Determine fermentation conditions for making premium-safety fruit spirits

- Determine distillation conditions for making premium-safety fruit spirits

- Select enzymes to product premium-safety rice spirit with low yeasty aroma and
flavor

- Select two grape varieties for alcoholic beverages, perform growing techniques, and
make an agreement for growing

- Transfer processing methods for making premium-safety fruit spirits

- Set up a mass production system for making premium-safety fruit spirits

VI. Output and Future Plan

As results of this project, two grap varieties were selected for making premium-safety
fruit spirits. An education program for growing was carried out for the selected white grape with
several owners of grape orchard. The memorandum of understanding (MOU) for supplying white

grape was treated.

The commercialized fruit spirits are stretching to the market with marketing
campaigns. As more spirits are sold the income of orchard will be increased and the
orchard can sell their grapes continuously. Additionally, globalization of Korean spirits
will be accomplished by making similar quality of fruit spirits in comparison with

Western spirits such as whisky and brandy.

Throughout this project, there were five items that were commercialized, one
technology transfer, one education program, two public relations. Two patents were
submitted. Three Korean scientific articles (KCI) were published and one will be

published in January. Two international scientific articles (SCI(E)) were published and

2-3 articles will be submitted soon.
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a9 1-3. 95 2 & pHY e A4AFAE(HALE))
900 -
5300 - i
700 -
.00 - ——control{ &)
—— pH400( B )
500 - s
——pH3.80 (EF)
400 ——pH3.60(E )
pH3.40 (EF)
300 - b
pH3.20 (23
200 - pH3.00 (B )
100 -
0.00 T T T T T T T T ]
1A 2EEA 3R 4TA SEAN 6TAF TEAN BTAR 9BA
a9 14 95 3 5 pHYE 28 7 FHalcohol(HH]: v/v%))
1800 -
16.00 -
1400 -
12.00 ——control{ E )
——pH4.00( B3
1000 i
——pH380 (EF)
£.00 - ——pH3.60 (E )
pH340 (E )
500 - i
s pH3.20 (EH3)
400 pH3.00 (B )
200
EI-:”:I T T T T T T T T
1A 22R 3R 4R s52A 62A 72RO 8ER 9ZH
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a9 1-5. 95 3 & pHYE 28 43I (FE=I(T$]: °Brix))
2000 A
19.00 A
1800 A
17.00 1 ——controliE 3
16.00 - ——pH4.00( B )
——pH3.80 (BT
1500 - i LJ_g':]
——pH3.60 (EAF]
400 4 pH340 (HT
13.00 - pH3.20 (B )
H3.00 (EHF
S P (E )
11.00
10.00
a9 1-6
1.060 -
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1.040 -
1.030 A ——control{ & )
—— pH4.00(EF)
1.020 - N
——pH3.80 (ET)
1.010 - —pH3.60 ()
pH3.40 (H )
1.000 A ™
pH3.20 (B )
0.990 - pH3.00 (B )
0980 -
0.970
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3T, 10++3t incubatorel Al AAJgk = 1 M NaOH 1 m¢ & #7138} J%% A3k T, 3600
rpm, 4C, 527 42l & AAete] 45 100 w0 & DNSAISF 300 pb o 7Fste] #+ &
of 5%t REEAIZl & WAANAY, FFE=E SA-s7] f18ke] 13000 rpm, 3EZF fAEEE
AABEL A 300 b & 96 well plate o 5 % infinite 200 pro (TECAN, Mannedorf,

E o] &3t 550 nmolA FFE=E SAHSIITE  Reducing sugare] S
glucose & 7|22 standard curve & °©]&3sto] 2o didste] 3 & o] S EUIE 1

=
unit> 1% ok 7FEAAES Halste] 1 pmole 9 glucose & A= 49 dolzt A

J

e

Switzerland)

o] Z5H I gramylase 240l th27] Wl (£ 1-3) T

o 2 2dE w7 A ahse] Bdsts #9379 Fie 0.05%=, olule] EA unit

19 1-7. Concentration of reducing sugar at O.D 550nm.

DN S standard curve (glucose)

a2
o
.-'-""H-
oD -{_F__'_,_,.r
T
& 008 - _____..-—-"'
. -
g —
; DoE o .J_-__,.-'-
5 -~
S owe 4 Ff,.f"’f
J—Ff-f
Doz 4
0.00 v
o0 {1 1.0 5 .0 2.5
0.0 gap am
3 1-3. Comparision to reducing sugar concentration and unit.
RH AS Sumyzyme Mycolase LV Biowin AG  Spenzyme LT300 Transghicosidase Toruzyme
L "amang”
Concentration(%) 0.0477 0.0527 0.0508 0.0513 0.0526 0.0492 0.0525 0.0541
Unit{pmole/min mi) 2550820088 2.8359+0.046 2810610062 28476x0140 2924620079 2732110065 29181+0061 300050011
St (sp/g) 4,320 9,700 31,800 19,600 908 21,200 2,800 4,040
a-amylase activity(u/g) 1,287 9,397 12474 31,008 5,380 8,397 133 1.370
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A ET1lg d THF8M E EFT F 241w A4 HUkste] E-EANES
23C, 24A1%F &<t incubatorell A 2 a =
2 A sto] A5 oS EP tubeo] #5338 5 10%3H
AR ks A AE T EelAbE A4S &Rlstr] 9@ HPAEC (High
Performance Anion Exchange Chromatography) o] &3} t}. Pulsed amperometric
detector (PAD) 7} <12 % HPAEC Bio-LC (ICS-5000, Dionex, USA) 7171 &

A3 0 guard column (4x50 mm), CarboPac PA1 column (4x250 mm, Dionex,
USA) 100 mM NaOH & A &€&, 500 mM Sodium acetate = B &w & 3}
SETHE Fo] 1 ml/min o FEHOE 558 §<t A skt

<Ay 9@ 17>
879 &4 F a-amylase , glucoamylase , CGtase, L& 1L transglucosidase 2| 47}4]
e 2 o] FolA At} Sumyzyme= glucose2} maltose, Spenzyme LT300-2 maltoheptaose

7FA], Mycolase LV = maltotriose 7FA] A ¥ A S HPAEC = oH g2l L, AS+
glucose”} F 2FE2 AL 2 4 AUtk RHS Biowin AG o A& HEajit= 75437}X]

B EF glucose & AAStE A2 &g 4 9o 1 %k«] maltose & A= AS
T A AT Transglucosidase F e 2] & A9l Transglucosidase L “Amano” ¢ d &
i A3 + A4 =2 glucose ©F 7] =Fe] maltose’t A4 AHES A 5 AT

Transglucisudase?] 4% ¥ glucoses ©]-83}9] isomaltose , panose , isomaltotriose

Mo e
of

S AAddoF shARE, B g vhg 2790 wrde] wE 7o) oS AT 4
A HA L o] ofr=E oS Aol HA ekt Egk CGtase ¢l Toruzyme
o] A5 Zae 5A9Q cyclodextrin & 3HA Kot AR FA4 A3 FR1HIT

a9 1-8. 4 34 Z3it=s (24hr 43

RH > RH24hr AS > AS 24hr

~

Value (nC)

BODD 8000

6000 Gl 5000

4000 4000

Value {nC}

2000 4 2000 4

Retention tima (min) Retention time (min)
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Sumyzyme > Sumyzyme 24hr

8000 —
Gl

6000 4

4000

Value (nC)

2000 4

Mycolase > Mycolase 24 hr

8000

6000
Gl

4000

Value (nC)

2000

Retention time (min)

Biowin > Biowin 24 hr

8000

40 0 10 20 30 40

Retention time (min)

Spenzyme > Spenzyme 24 hr

6000

4000 +

Value (nC)

2000

8000

6000

4000 A

Value (nC)

2000

Retention time (min)

t R T
40 0 10 20 30 40
Retention time (min)

Transg|ucosidase > Transglucosidase 24 hr Toruzyme > Toruzyme 24 hr
8000 8000
6000 6000
Gl
e : ¢
© 4000 4 o 4000 | G1L
2 2
£ < !
2000 2000 4 G2
boe3
G2 1
|
0 4 T T 0 T e T
0 10 20 30 40 0 10 20 30 40
Retention time (min) Retention time (min)
wH7EA o] A A 74 g4 Gty 54 g FEitEe] e St A
ARSIl e FEE Ao oA A g 21 A B, 24 F AN dsAER
AAsg o RHO 5U3 72+ Sumyzymed} Biowin AGE & F don 53
& Sumyzyme, 543 & Sumyzyme, Biowin AG, TransglucosidaseE & <

sPE R
=)

o
ot =7 A4el 4 &

N
AN
lo

2 Sumyzymed} Biowin AGE 12 A% &)t}
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AS9} FA3 7= Mycolase LV, Spenzyme LT3000]™, 543 £ Mycolase LV,
AT k=2 ok w4 E9lel ol AS WAl FEt R4 == Mycolase LV 9}
Spenzyme LT300% 12k Attt o] & X&sh Tl gih Ao MY es= v o
RH Al &24 H7MF 2482 RHY &7, &, 98itEo] U3 Sumyzymel 2 78t
Aolw ASe| Al EA A7 AP E79 Fo] 2 Mycolse LVE 23t E 5 gir)

4m~
[e]

Sumyzyme
[RH A | m— (HTRAE | — A
/
\
[AS THRAE | ) 1712 | (A

EEEStRra Sty —) | S2HHZHO |

(4) A &4 H7bE AF

(b RH WA &4 H7ts 23

RH®] EH%]E*E 12 A¥rE Sumyzymed} Biowin AG % #, &, 93t
Sumyzymes 402 RHY @38 thaste] 10% @92 Hrlste] da 47
Solalil FEHE AN £ Q= AAEAY A Jse Hu Age 3

2}
23 g7 Hol 19 HES 9B Bk 27 BELEE 20725CE AR on 2
A gate] pHE 328 o] Moo wiy 9

2219 97 A7bg 20 32 YolFol 20 HES 98 Wk 1W BEE &
g3t W, 2En s 98 Tl st el 28 3ol 3



st 19 23] wRkal S Aefsiy 227 A A FASHES srh 2 AFAAE
(T g7t & EFFA FAHS AL Ta S ALE3E Zlo] RH9F ASTHS ARE3F
1S control® RHY 3335 Sumyzymed @3l oz A3 AS 10% @9 =

Suml10%, Sum20%, Sum30%, Sum40%, Sumd0%, Sum60%, Sum60%, Sum70%, Sum80%,
Sum90%, Suml00%= sto] ddas AT FaF el mE olshehd 42 =AY

NeATa 2R BY T LA dwHoR R pH, AE, 932, BrixdE,
[e)

NE 5% Zgstel EAseon, 4 Aawol we sudstel Aasdon B @ 3
ETHAE glsta
et v 0 ZEAS vlFA(elet thF T AALL, d)E FA
A g A
Brix 9% @ YEA(ATACO, 42 %4
dFE L THHOE FAASL 2rA(olst tF VIAAA L, d)E ol & FA
pH : pH" €] 7] (OHAUS pH meter ST3000, ¥ ¥)& =3
¥ 1-4. RH WA &4 2A7H% 28 g3y
Control Sum20% Sum30% Sumd403 Sum30%
1o 20 10 20 1% 2t 1% 20 10 20
%(0) 16000 32000 16000 32000 16000 32000 16000 32000 16000 32000
23(g 200 2080 2.0 200 200
=(nd) 24000 4ABDO0| 24000  48000( 24000  48000| 24000  48000| 24000 458000 28000 48000
RH(g) 408 68 327 286 245 204
As(g) 48 48 48 48 48 43
Sumyzyme(g) 3 0.4 L7 12 23
HA(nd) 120 120 128 129 120 120
Sumaia Sum70% Sumans SumBa0% Sum100%
1 20 1L 2L 10 20k 1c 25 15 2L
%(0) 16000 32000 1.6000 32000 16000 32000 16000 32000| 160000 32000
23({g 200 20 200 20 200
End) 24000 48000 24000 48000( 24000 48000 24000  48000| 240000 48000
RH(g) 163 123 82 41
As{g) 48 L8 43 48 48
Sumyzyme(g) A4 54
HAHng) 120 120 120 120 120

RH iR Sumyzyme 87t 2Ei=

control 10% 20% 30% 40% 50% 60% 10% 80% 00% 100%
RHisp) 176472 | 138825 | 141178 ) 12353%| 105883 | &423| 70589 52042 358 1064
1'-'.":{2;3'- 46560 | 4B360 | 46560 | 46560 | 46560 | 46560 | 4BS60| 4B560| 46560| 436D | 46360
17647 | 35204( 52842 70589 | GR236| 105883 123330 | 141178 158315 | DTedn2
9% A9 1799 N3 197 173121 1 A0 173 A0 777 N3 179 137 7% N3 197 N1 AT naa
LLI 0L LEJMDL L23)WdE LL3WL LL3,004 24332 ££3,U04 LLIUIL L83 WL ££0U0L PR P
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13 1-9. RH Al &4 Sumyzyme A7Fad @& 7 3H(pH)

430 - control{E )
420 - —=—suml0%(E
410 A _
—— Sum20%[E )
400 -
a0 - —— sum30%(EH T
3.80 - —— Sumd0%(E )
3.70 - _
—— Sum50%( & F)
360 -
350 - —— SurmB0%| & =)
340 4 —— sum7o%(E )
3.30 - o
SumB0%iE )
3.20 -
3.10 - —— SumB80%|E )
300 T T T T T T T . 1 Suml00%E )
1SR 28R YR AYR YR LR TR sYA SR

13 1-10. RH Al &4 Sumyzyme d7FFd a4 (A= (HAAE))

800 -
7.50
7.00 A control( = 2
£.50 A —*—Sumlo%[H )
6.00 - Sum20%(H )
550 Sum30%(E )
500 - ——Sumd0%[E )
#EH
iy | Sums0%E o)
T SumBdHE
400 A umE0%(E
Sum70%|E 7
3.50 =zl
SumB0%i &)
3.00 A _
Sumed% =)
250 - s,
Sumlo0%(E )
IBD T T T T T T T T 1
i 29 SR Ay S2E A PN sEA 9
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a9 1-11. RH WA &4 Sumyzyme Z7F¥ w3 7 I (alcohol (9] v/v%))

15.000 —
17.000 - ——control(E )
165.000 - s
Ty Sumlo%( &)
14.000 ~ —— Sum20%[E )
13.000 -
12.000 ——Sum30%( & )
11.000 - _
e —s—oumd 0% )
5.000 - ——5umS0%[E )
B.000 -
7.000 A —— SumB0%(EH 2
£.000 -
5000 - —— Sum70%[E )
4.000 =
SumB% E o+
3.000 - tad]
2000 - —— Sume0%(E )
1.000 -
0.000 . . . . . . . . . Sum100%(E )
TR 2R 3R 4ER SR LR TER YA oLE

9 1-12. RH A &2 Sumyzyme F7FEd g Ay (F =190 °Brix))

2000 -
——control|[Z =)
19.00 -
— —suml10%(EF)
18.00 -
Sum20%(EHF)
17.00 -
——Sum30%E )
16.00 -
—— Sumd0%E )
15.00 -
——5um50%(E )
1400 -
—— SumB0%(E £
13.00 -
—— Sum70%(E )
12.00 -
SumB0%| E )
11.00 A
—— Sum90%(E 7|
10.00 : : . . . : : . :
VYR 2UR 3R 4K SUN U UK sURp euxp | uM0ONES)
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19 1-13. RH Al &4 Sumyzyme H7bgd g4y (n])%)

1.060

| e
| ——control( & )
I :
1050 - f i —*—5um10%| &)
1.040 : 1 Sum20%(E )
s gl 1 ——5um30%| & F)
——Sumd0%(E Z)
1020 -
—— Sum50%( )
1.010 A
—— SumG0%|E 2
1000 A S
— Sum70%(E 7|
0.990 SumB0sE 2
0980 - ——SumB0%( EH )
— : Suml0o0( =3
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(Wh. AS tiAl 7k A9

ASe] HAgA2E 13 AedE Mycolase LV Spenzyme LT300 & 7/ Fo] U&=
Mycolase LVE 402 ASe B35S diAste] 10% G2 Hrbste a4 aE
A FEHE AXT F d= AAgRe] A 7t Ho HUrES Elstaxt

3},

H>
e AEFT F ARl FAske 2AbEE H A
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Control Iyc10% IWyc0% Ilye3li IWycd (% Iy 503
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Al pH7F 748 A3 a5E control® Mycolase 10720% 74 A 7Fs A& ol vpw %]
AT Sl =W, Mycolase 80% ©]7% H7hgk Ao A9 7Fo2A FsstA
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19 1-14. AS A &4 Mycolase LV H7Fed wkg 2 3k (pH)
4.30 -
4.20 A
410 ——control{E 2]
4.00 ~ —=—yc10%
3200 —— Myc20%
3.80 A —— My 30%
G | —— MNyc40%
3:60 1 —— Myc50%
350 1 —— MycB0%
340 A —— Myc70%
2.30 - MycBO%
320 A —— Myc90%
3110 A =— Nyc 1003
3.00 T T T T T T T T 1

TR 2R 3R 42X STX YA YA s8R oZXf

a9 1-15. AS A &4 Mycolase LV 7 @a 4 3 (A= (K A2 E))

B.00 -
700 -+
——control{ & 2]
6.00 A —— Myc10%
—— My 20%
5.00 -~ ——Myc30%
—— Mycd 0%
4.00 A
——Myc50%
308 —— Myc603%
—— My 70%
.00 4 RyCEO%
—— Myc90%
1.00 A
My 1003
'U{ID T T T T T T T T 1
1DII|. zﬂlxl. 3DIxi‘. 4DII}. 5%x'r EDII'. ?%II. B%II' gﬂlxl.
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a9 1-16. AS A 24 Mycolase LV 7= w3 7 9H(alcohol(HHY]: v/v%))

18.00 -
17.00 -
16.00 -
15.00 —control{ &)
e —=— Mycl0%
13.00 -
1200 - —— Mlyc20%
11.00 - ——Myc30%
o —— Mycd0%
9.00 -
EO0 - —— Myc50%
7.00 - —— Myc60%
Al —— Myc70%
500 -
400 4 Myc80%
300 4 —— Ilyc90%
220 =— Mycl00%
1.00 -
0.00 . . . ; . . . . .

1YR 2YR 3UR AUR SUR UK TUR  sUR  oUR

9 1-17. AS A &4 Mycolase LV Z7Fd vk A3 (F=1(H9]: °Brix))

2000 -
19.00 -

——control{&E
18.00 - =T

—=— Mycl0%
17.00 1 —— Myc20%
1600 - ——Myc30%

—— Mycd 0%
1500 A

—— Myc50%
1400 - — MycE0%
13.00 - — Myc70%

NhwycB0%

12.00 A

e My 0035
AERD = Myc100%
1000 T T T T T T T T 1
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19 1-18. AS A &4 Mycolase LV 7Fed wlg A ap(v] %)
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A —=— Mycl0%
1.030 - M
—— Myc30%
120 9 e Myc40%
— . MyC50%
—— MYCE0%
1.000 - —— Myc70%
0990 - M £ie
—— Myc90%
0.980 -
P lyc100%
Dg?l:l T T T T T T T T 1
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19 1-19. RH diA &4 237 3HpH)
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29 1-20. RH Al &4 23 7 IHalcohol(HHY: v/v%s))

18.00 -
17.00 A
1600 -+
15.00
14.00 A
13.00 A
1200 A
11.00
10.00 4
.00 A
g.00 A
7.00
6.00 -
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Q.00 T T T T T T
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1% 1-22. RH diAl&Ead ded3H]s)

0.970

1.060 -+

1.050 4

1.040 -
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1.000 -
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3 1-11. Intensity of 'Nuruk’ flavor for distilled beverages

0% (v/v%) &2 9

71 A S,

FE5% 4= %ol B4

op
i

ARE FEa A

6.79+2.23 b
7.96+1.73 b

8.98+3.32' a*
12.04+3.28 a

4.83+2.01 ¢
7.04+3.08 b

19 1-25. Intensity of 'Nuruk’ flavor for alcoholic beverages

1. Standard deviation

2. Different superscripts in the same row are significant different (p<0.05)

14

12

10

Intensityof 'Nuruk' flavor for alcoholic beverages
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(1) 12 ZEAE
Al 7butr o] E (EC)= AARAZIF-(WHO) =7Alkl el 189k 9 ek dha e
=dE gt SME w2 Al Al AaHse) Abgo] Srhgel uhe
o

3 9 AAoloj ECO EAE WEFO} ZRF AHHow TA7}
[e)

Sever AF kAL Autie Am 5 Qe wAsES FTeke Fy MRS
AASE oAFor ¥ 0.03mgkg, FArdY HaAx S ﬂ?’ré 0.4mg/kg, AT - 5
0.2mg/kg, 4Wr=HFF 0.15mg/kg, 9427] 0.1omg/kg® NFEHo] HAZE 7|50 AAHH 4
o]t}
3E1-12. A8 =) F7 dgrtntrolE #e 7+
7] E (u/kg)
— ! -
T:I:tble For.tlfled === 2y Thel =
wines wines
7H L+ C} 30 100 150 200 400
O[=C(XI271E) 15 60
M= 30 1002 150 200 400
ICEA 150 1,000
=al 800
a) Fruity wines and liqueurs
b) Fruity distillates and fruity, mixed and other spirits
c) A27|=C=HEoln UL+ Fo ol & 7|&= HEol US.
¥ FDA, Codex X A 2|5 : =70l Ojoll XtSHIEC K LS A

ECol @A7|2e aA F/HAE Yol ed A4, 2a F DAsE ol wibe] AdF9l
ol27|do] gxof o3 EalH 84 oehE Alo]e] wHES F3 ‘g*éfﬁlﬂi, =4, AT
o WAL= Aok A= EAaHES o2 ACka o =
g Ad3stal, cyanateZ} Al gHE& 3 wkg-3teo] ECE A A7
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a9 1-26. &R o3 EC A4, a4 A AAE71=
Arginine

P

Arginine

l * Urea

Ornithine + NH2 + CO2

% 1-27. ol 7hatHo|E A 7] %)

= o ENZYIRAUC . C=N pxidation HO-C=N

hwvdrocvanic acid hvdrogen cyanate
"+ H:C o

ethanol

urea ethyl carbamate i

& 4 Ae) Weke 928 RiEhs a4 AL, of2sd
Bal@e] Wi, 24 Re@Ae] & ERE gl @tk e BAFe] 4% Ani A
o
A

Lol AlEstu A7 sBlos JEHA] Fies stofop afr, glikato] s A|lEEde] A4

2] FEE stofof gt

g o]l &g WY wolxe] g A e EZH (53] EC) AEE 9 HHoREE Abgo] AT

ARl EAE AMEShE AR E AdAe aRE 83 AE g3t gt

AREE ER O] 1A A 23S AT AA, FalE A58 EC) Afrs fg aRojof
§ 7bed &5,
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Hame = 4 ey nitrogen H2S production o
needs 60ppm

Lalvin 718 Saccharomyces cereiisi ceravisize |AZEER |lo CHEEZEZATHAED
Lalvin BMAXE | Sacomaromyces cersvisizs |cerevisize |HEEDR m-H LOTCoE JNTIEE- 2D
Lalvin Clas HAEED pOEOE JIOiTtsE B
Lalvin Cy3079 AZER m-H lo MUEOT JOILESE B R
Lalvin DV1C AZFED |Io Io pUEcE JiisT 2D
Lalvin Saccharomyces ceravisiaa |bavenus |HZEELR (o ary lo Mmooz JIOijlest B
Lalvin ICY D234 | Saccharomyces cersuisize  |cerevisise |HEER lo A0 TOoi7tss 2R
Lalvin 10V D47 |Saccharomyces caravisize |cerevisize |AEEER |Io 2y lo oezg ag e fitgn
Lalvin B-HST ARG g AUEOEZ INTisT- BT
Lalvin V1116 K1 |Ssccharom size |[AEER gy o MoEoz SO} z
BDX HTZELD [me HUEOE £ iny
CM 796 Saccharomyces ceravisiae |cereiisize |[HEELR (o wHECE J07s o
Eau de vie Saccharomyces ceravisiaa |cersvisize | L ELE ZEZS gO
LA PARISIENNE |Saccharomyces ceravisize |rerevisse |HEEER = SELTEE Standard EE
FermiviA HAEELD |z lo =Ll o standard 22
Premizr cuvas e |cerevisize |AEER | o EC HEEERASHED
D). FELE AHGAF
311400 wEW A gre] Ay wEge WS 20026CE Aste] Mok daewrt v
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1204} 9%  Rank 1204} gali} s rank
Lalvin BM4X4 542 432 1 Eau de vie 245 3.67 122 1
Lalvin V1116 K1 514 395 2 Lalvin BM4X4 542 432 111 2
Lalvin Clos 5.65 385 3 Lalvin V1116 K1 514 395 -119 3
Eau de vie 245 3.67 4 Lalvin Cy3079 4,86 27 -159 4
Lalvin R-HST 5.54 360 5 Lalvin Clos 5.65 385  -130 5
Lalvin ICV D47 547 351 6 Lalvin R-HST 5.54 360 -194 &
BDX .56 343 7 Lalvin ICV D47 547 51 -196 7
CM 796 544 340 8 CM 796 544 340 204 8
Premier cuvee .15 3 g BDX 5,56 343 -213 9
Lalvin Cy3079 486 327 10 Lalvin EC1118 5.36 08 -228 10
Lalvin DV10 5.59 315 1 Lalvin DV10 5.59 315 -243 i1
Lalvin ICV D254 5.89 i1l 12 Lalvin ICV D254 5.89 311 -278 12
Lalvin EC1118 5.36 3.08 13 Premier cuvee 6.15 335 -280 13
LA PARISIENNE 6.11 3.06 14 LA PARISIENNE 011 306 -305 14
Lalvin 71B 5,32 223 15 Lalvin 71B 532 223 -309 15
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I 9tk HE HE ARYY 4 d3E AN sEEs e Ao=E (G 1-16. &R
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Lalvin 71B< 175%(v/v%),Premier cuveer 17.2%(v/v%),LA PARISIENNE2 17.1%(v/v%)=
175 o] de] &d38 A TS HoFa O]‘:} BDX+= 15X=(v/v%)= 7HE vre d3& A
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Lalvin Cy3079 15.83 4
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AL GC(HP6890, Hewlett-Packard, Palo Alto, CA, USA), GC-MSHP 7890,
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o w4 % &F BeAA g QAdE A8 A7)
WA EE BCY #4] dvtzi Zue Aol ofely HE AFAM EC L A

Frd TE A

TAE BAst ERE MAstaA dr) 2)aRE HaEAA HaE A7l HE U ol§
gto] A3 SFH7IE AHESte] SFE st Ul He] AR Bed Aol wEk SFE
A He= M7 AE = ol HA R £d¥sta 83 STl AHA Fele e
FFe Skl 278 2dstuAt v

AHH el e WeE(BP 64T)2% oMHNELHS =BP 22T)2 @B+ ol de&[B.P 787)
of Hlsl w7l wWizol S Al Z7Id ARG wEbA] 27 2] A2 o2 oA ELH

=o o&)d AAo] Hu, 7} o] A 3} 1FS & 1-17.9 2}

¥ 1-17. g3kl 21ekx] EU, FDAS 7Y A¥ld fal&d #HE 371 7]+

KFDA (2011) EC in spirits (1989)

) Ma s G g 9
Volatile hazardous compounds mg/L. whL pa (mg/L) FDA (2007)
Aldehyde 700 <05 (5" b
(Acetaldehyde) (Soju, Whiskey, brandy) (Neutral alcohol) )
500
Methanal ( Tak-ju. liquor, cheon g"ﬁnu:’(t)‘ﬂ- soju, general spirits) 50-1.500° Safe level: 0.1% vol.
(500-15,000) (Wine)

(Fruit wine, brandy, liquor, general spirits-agave
origin, other spirits)

<05 (5)

Fusel oils - (Neutral alcohol)

*Aldehyde concentration is expressed as acetaldehvde concentration in European commission regulation (EEC, 1989).
b
No data
“Neutral alcohol: 50 (500); brandy: 200 (2,000); fruit spirit: 1,000-1,500(10,000-15,000)
YRum: >225 (2.250); Brandy: >125 (1,250); Marc: =140 (1.400); Fruit spirit: >200 (2,000)

ddsl =9 Z-¢ 700ppmol A]
500ppmel Al 5ppme.& 1/100% A 33t}

# 1-18 F#%¥ KFDA #= 87l 7€ R & 2% =7 29 7+
5

<KFDA ZZ 87} 7|1Z» <ged £47|E>
Acetaldehyde MeoH Acetaldehyde MeoH
(mg/100ml) ppm(mg/L) (mg/ml) ppm{mg/L) (mg/100ml) ppm(mg/L) (mg/ml) ppm(mg/L)
FeAds 70 700 05 500 SRYAF 07 07 0.005 3
atEEz 70 700 05 500 T IEE 07 07 0.005 5
s 70 700 10 1000 L 0.07 07 0.005 5

TUJE Y IEK /000 3 71EK 1/100
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Acetsidehyde heocH -

s = el S i Gk
(ppm) (ppm) ' : =
Lakvin 7T1B 141 £.14 1 €00 200 12 50RE
Lakvin B34 11% 783 1700 200 11 7€e35
Ladvin Clos 1413 1£15 2 500 T ZE OO
Lakvin Cw307 1380 718 2600 Lk z
Labvin DW1D R J2EE 240z E/CHD TS
Labvin ECLLLE 12 E4 .19 2 50D 060 AL
Lakvin IOW D254 13 57 2432 Z B0 T 22
Labvin ICW D47 1272 3. 5E 2o 0D 3395
Laksin R-HST 15 85 303 LT T RIS
Lahsin Wilie K1 2EL 30 83 2200 ECIC 275
BOX 248 23 58 z
Chd 756 14 2¢ ZZEE 1
Eau de wie 1101 35 -
L& PARISIEMME 3F 51 o8 z
Fremier cuwee 22 31 £5 :

7t Aeite F BEIE U ofMELHS =] FHgo
1.19ppmo.2 714 A& ol ESH I =S MAYAZ

T B o EUHIEE AAAATE Aow ey
T9E AZ Ald+ Lalvin R-HST7F 3.03ppme.= 7}7(3}
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Sl W mEAAE z7l6 ks 4ol Wl
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(ppm) rank =
Lahsin BM4E4 115 1 11763
Lahvin T1B 141 z 12.50%
BOX 248 2 12218
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Ezu de vie 1141 5 25007
Lahvin ICW D47 1272 £ 25533
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Ch 736 1478 10 31.583
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L& PARISIEMME 3251 15 34783
% 1-21. ERE SRFY e dE &9
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200 A

158 +

1.00 H

050 A

—tretaldehyde — Ve OH

Fal
&l
{18

=2 A E

0.00

N

Lalvin Lalvin Lalvin Lalvin Lalvin Lalvin Lalin Lalvin Lalvin Lglvin Lalvin Lalvin Lalvin Lalvin Lalvin Lalvin
7lB-1 7iB-2 71B-3 71B-4 71B-5 7iB-6 71B-7 71B-8 T71B-9 71B-1071B-1171B-1271B-1371B-1471B-1571B-16

1¢ 1-85. Lalvin BM 4X4 S &89 AH #eied A=(d9ppm) E 27

7.00 4

500 +

1.00

m—pcetaldehyde — e aH

=223 A

0.00
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9 1-36. Lalvin Closd o7 w89 And fslE4d HAE(HFSppm) 2 =/

MWeoH

Acetaldehyde

16.00

14.00

12.00

10.00

8.00

6.00

4.00

2.00

02.00

% 1-37. Lalvin Cy3079 &7 &8¢ Aud fFallEd HAE(G9lppm) 2 2/

MeoH

Acetaldehyde

w0
i

8
¥

9764 0EAD WIAET
| Gz-L084 LInE]
| pzoge06A0 uaE
[ cz-6c08h0 uiAe
| 7z-6L0840 waE
| 1z-6c0EhD A
| 0z-6L088) LAET
| 616406840 WAET
[ 2160840 A
16060 waE
[ ar-sc08ho UAE
[ c1-6L088 A
| p1o620640 UnE
[ £1-620840 ume
| 716206840 waE
1160840 A
0T-6L0E4) RILIE
| GGL0EA0 LAET
| B-60EAD AR
| GL0EA UIAET
9G4 0EAD ULAE]
Cem £ NEAD UINET
-G L0EAD LIAET
£-GA0EAD UAET
T-GA0EAD UIAET
T-GL0EAD UlAET]

30.00

25.00

20.00

15.00

10.00

5.00

0.00
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o] AuA Fall=d AE(I9ppm) R 2FEY

.
g

=
I

1% 1-38. Lalvin DV10 <

MeoH

Acetaldehyde

| AE

]
1k

K

30.00

25.00

20.00

15.00

10.00

5.00

2% 1-39. Lalvin EC1118 &5 239 And waled A=(E9ppm) R 272

MeoH

Acetaldehyde

i
g
K

12.00 +

1000 A

8.00

6.00

4.00

2.00
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o] AnA FelEd AE(Fppm) E ZFHEL

= B3
7 29

=
[¢}

1% 1-40. Lalvin ICV D254

MeoH

Acetaldehyde

1

8
Kl

A7 FSTA ADIUIART
i SC-FSEA ADIUIAET
i FE-FSZad ADIWIART
i EC-FSZd ADIUIAET
i C-FET0 ADIUIART
I TZ-FS2d ADIWIAET
i 0Z-FSZa ADIUIAET
i GT-tSZa ADIUAET
|m._..-w.mm_n_ ADUIAET
i LT-FS20 ADITWAET
i QT-FSZa ADIUIART
I ST-FSZa ADIWIAET
i FL-FSZa ADIUIART
i ET-F5Z0 ADITUIAET
i CT-FSZa ADIUIART
i TT-FSZa ADIWAET
i OT-FSZa ADIWART
i GetaTd ADUIAET
I BFSZa ADLUIART
LaTad ADTUIAET
Q-FETa ADIUIAET
SFSTa ADIUIAET
e ad ADIUIAET
E-ad ADIUIAET
TFSTa ADIUIAET

[-t520 ADIWAET

12.00

10.00

800

.00

4.00

2.00

Q.00

9 1-41. Lalvin ICV D47 S+ 232 Avld #Faied A=(d9ppm) 3 27FEd

MeoH

Acetaldehyde

L7010 ADILIAE T
97410 ADILIAET
67410 ADILIAET
b7 -4 b ADIUIAET
£7-0 10 ADILIAET
Z7-L 10 ADILIAET
TZ-£ 00 ADIUIAET
07210 ADILIAET
BT-L b0 ADILIAET
ST-£ 40 AT UIAET
LT-L b0 ADILIAET
9T-4 b0 ADILIAET
ST-L b0 ADIUIAET
P20 ADILIAET
ET-L 10 ADILIAET
T2t ADILIAET
TT-L b0 ADILIAE T
OT-2 b0 ADILIAET
B¢ 101 ADIUIAE T
Cgesba ADIUIAET
| erva AIIAE
G- 101 A1 UIAE T
| Gei b0 ADIUIAET
| besba AU
E-£ 10 ADIUIAE T
CZ£EO ADIUIAET
LB ADIUIAET

12.00

10.00

8.00

6.00

4.00
2.00

Q.00
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o] AuA Fall=d AE(I9ppm) R 2FEY

g =
g

==
o T

18 1-42. Lalvin R-HST

MeoH

Acetaldehyde

14.00

12.00

10.00

8.00

6.00

4.00

2.00

719 1-43. Lalvin V1116 K1 &5 #89 And #falEd A&(39ppm) 2 2752

MeoH

Acetaldehyde

20.00

25.00

20.00

15.00

10.00

5.00

Q.00
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o] Al fFaAlEd HE(FYppm) ¥ ZFEL

.
w3y

==
o T

1% 1-44. BDX

MeoH

Acetaldehyde

| AE

nl

np
Kl

4750
47 -4
5740
b7 -5
£7-%08
77404
7%
07 %0
61-%08
81-%aq
s 1xag
91-%0d
ST-%H
140
€140
Z1-%a
TT-4a
0T-%
6%
| 2xaa
| £-xag
| a-xas
5
' bexas
£-xas
7
' 1-xas

25.00

20.00

15.00

10.00

5.00
0.00

¥ 1-45. CM 796 55 =389 AW all=d d=(E9ppm) B 27

MeoH

Acetaldehyde

= S =

20.00

25.00

20.00

15.00

10.00

5.00

Q.00
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1% 1-46. Eau de vie &7 w89 Av3 FalE4d HE(Hlppm) 2 272

35.00 A
30.00 A
— A cetaldehyde — 2 0H
25.00 ~ EEZE AH
20,00 S
1500 -
10.00 -
5.00
EIDI:I T T T T T I%_I 1 1 1 T L 1 1 1 1 1 1 1 L
o I PR TN - SN TN KA NS, - SN - QR . TR, U P "SR, SO TR Ty SO S, - T, o St VR PR N .
‘}bz obﬂ. -ﬁ}b'z‘ \)bz. \}bq‘ ob'z' \}bﬂ ‘}ba \)bal b\t bﬁ- b'z- h_'Z- bﬂ- bl?.- bﬂ- baa bﬂ- bﬂr bﬂa b'«'Z- b'Z- bﬂ- b‘?p
N T y=3 N3 B T ‘T - o 2 ok o o ar o sk ok o a ok ]
VELVAECC N E T FTITTTIFTITIY

9 1-47. LA PARISIENNE <5 39| Aujd {354 HE(E2ppm) ¥ 275

50.00 -

4500

40.00 A — pcetaldehyde — e oH

3500 EEEDAH

30.00 -

25.00

2000 -

15.00

10.00 A

5.00

0.00 — — T —  — ' ' ' ' ' ' ' ' ' ' ' '
PV P PP PO PR D N N AR D D WD D D Ay b A
F & & K W e S W W RS S E S S
FEF LI EFEEEEF T F T FF T

¥ Q¥ o qF Q¥ oF oF oF ¥ oF oF o o oF o o o o B R B oW g
- Q¥ QY Q¥ qF QF ¥ Q¥ oF qF oF oF ¥ ¥ <

S AR N RS S A A S S SN S A A SR M MR RN S S
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o AuA frefl=d AE(Hppm) P Z2FEe

..
9

=
s

19 1-48. Premier cuvee =

MeoH

Acetaldehyde
=]

60.00

50.00
40.00

20.00
10.00

30.00
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¥ 1-23. Intensity of attributes for control (15 point scale)

23 Wine® N =T
8 3 4 5
Qg7 =t EE e Rk
3 9 3 7

(7h). 12k A

WA el A AUAA B Alge dide] g2k 5o HER 2838 F glo 7 Ada
Atole] zpolE Fd & Avk ERE FHRFO HsAAE 15T AP T 1A A )
of I AT & 67HAE FAAHG

12 A 7 Ee

A, EC Az g A%A A &55 AR AT

A, SHTE AR A A

AR, vB =] EFolA Fo] HE BERE A AP

gAA, A 8TF F3E TG Eof FoA Aoyt wAT A Ze AT
AAegd o 7]so] wEl Lalvin 71B2F Premier cuvee( 9zl @i ERE AFE3 AY
i), Eau de vie(ZH T8 TEE A8 A3, Lalvin EC1118(%0] o2 §RE A8
AF), BDX(H 4 o753 SsleE Gl Eof f9% Aol7t dAFT A 2 AY
), LA PARISIENNE(control) 67F4 A &S A A&t

(). #5413 A
I EoA control AlEE 10mlY A& & AAHE 7Fx] EA A= ts] xaiA=
6572 Al5E 29 sessiono @ Lo 24EE

FHS 3T F 159 Fdd ddoA 2E

Bt om AlEe 10mly AFEHACE G2 Eo] T3] AFHden Als 1 7#-10
TAZY FAANNE Fo #e FJR2EE FH23 9tk control AlEEE LA
PARISIENNE A 87} A& 5 1t}

3 1-24. Intensity of attributes for alcohol beverage (15 point scale)
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Zt AR BT BT

A= LA
PARISIENNE Eau de vie Premier cuvee Lalvin 71B Lalvin EC1118 BDX
53 6.5+2.32' a> 7.8+264 a 8.5+2.09 a 8.6+2.60 a 7.2%1.89 a 71+£1.75 a
Wine 3 39+1.74 a 3.3t1.66 a 3.7+1.37a 4.4+1.86 a 3.1+1.30 a 3.5+1.18 a
Al & 3.8+1.27 a 3.8+1.47 a 42+1.44 a 4.1+£1.82 a 3.1+£1.25 a 3.8+1.02 a
gt 6.5+t1.85 a 7.1+1.68 a 6.1+1.23 a 6.5t1.92 a 6.5t1.36 a 6.6+2.34 a
JAFIAvE 534246 a 44+274 a 51+2.36 a 49+2.26 a 51+2.14 a 55+2.11 a
Be=x7 7.6+3.06 a 7.3+2.23 a 74+2.18 a 7.1+2.26 a 77+2.12 a 7.7+1.96 a
1 R 8.2+2.53 a 74+2.25 a 7.6+2.12 a 7.8+1.98 a 8.6+2.56 a 85t1.62 a
1=y 7.3+1.56 a 7.2+1.88 a 6.3+2.23 a 8.1+1.89 a 6.7£1.65 a 7.3+x1.77 a
1. Standard deviation
2. Different superscripts in the same row are significant different (p<0.05)
<¥THA A¥>
652 SHTl el SATE H7F A9 FofHer Aol v 542 YEUA Skt
FEFE A oAl AR LA PARISIENNEA S Rth th& Al8E59 =7t 743
e Bt e SAE £ AR AoF YEA derw & ZRE AT
ST AR dsi EAFEAl= (e Aow ddEH
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<A FHEPH>
A FrIAPESY] FE2 SPME HHE o] &stqith 22 S/ 5 mls 20 ml SPME
< vial(Supelco, Bellefonte, PA, USA)el| Y i 26CeolA 30%3F magnetic barg 550rpm2.

2 wWkA A w=FA1Z1 SPME fiber(70 um Carbowax/DVB, Supelco, Inc.)ol] F7| &S &
A AT b AR A3 HAS GC(HP6890, Hewlett-Packard, Palo Alto, CA,
USA), GC-MS(HP 7890, Hewlett-Packard/5975C, Agilent technology)E AF&3Fit}. 7]
dio] F2E SPME fiberg GC F47° FYste] 521 EFAA FA 9 oH, 24
o] FF3Eel& mass spectrum library (Wiley/NBS)S o] &3] 21319

EL
FHF9 IR A4 23} Red starit 2] Premier cuvee & X

aad 3 E Ahgste] BES R
o A M A2 7] Aol AEEled, 9o gRe] Agols ARMEERE Apol7) A
UEh b e 2 5 9

et ALt 2 AV|HFEoZTE LFELFS j-amyl alcohol, n-pentanol, i-butanol =
phenylethyl alcohole] HEEH A oM, A AHEAEES AAata d589] vhgo oJafia] A%
o) 2~H| 22! ethyl decanoate, ethyl dodecanoate, ethyl myristate, ethyl stearate, ethyl palmitate,
Ethyl palmitoleate, ethyl ricinoleate, ethyl oleate % ethyl linoleate”} 7 =% Ath o]9]e] o~
HZ 313552+ ethyl lactate, penylethyl acetate’} 742 % At}

T FAEC alcoholi T FHEHE EMPA = o& AT ethanols A|9l35t
higher alcoholi+= 7F4 %2 H]%S #X|3tt} Higher alcohols W A5 9 AF 59 4
o J3s F= AJFo|t}

vipeke] 7hm Al wekS 7bxW Ehrlich A 2o 98] leucine ZH-E A E = isoamyl
alcohol Lalvin BM4X4 ERE AM-SF SHFNA 7P =4 Vet Lalvin BM4X4 &

= =2 39| isoamyl alcohols A3AsL7] wiTol ASFHToA “HaAr]d o] 7o}§}/‘]?']%ﬂl T

al
A

A

ol
o
91

=)

a9 @Al =]

9 T

¢

%3F9] phenylethyl alcohol< phenylalanine® 258 ¥ Ao =2 I e
Aol EAFET) T3 Sake, wine, whisky 5 UTh¥Felh £/ FRHoA w$ T3
FE RO R & A|For Iy AEHT B AFoA gWWEE phenylethyl alcohol
o] o

@%L% Alashd gRel Fel #ARlel AT e EFstar o, Eau de vie 3

Nt
of

10 oo @A oX oo 1]
N 2
O
o,

Esterf+ WAH &S o F/ Fnjo] F JEFS vz a5 FHdd #AAJ
Ethyl palmitate’} &%=

2> Ao®E e

AL#}EE9] ethyl stearate= ™, T2 F8 ester A#°]7, Lalvin 71BE X
Z E5AQ2™ Premier cuvee. Lalvin BM4X4, Lalvin EC1118 A &2 &
o] A skt

phenylethyl acetate:= &3, AW A3 5o o 7% FgnE A= AE2
phenylethyl alcohol®] o ~H 23} ¥ o] A=A, phenylethyl alcohol®] FHaFo] =
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CM 796, Lalvin Clos, Lalvin Cy3079 A& 9] Sf/FTolA vz HAEH AT}

olgytdake]l Az YmolH AlHEFS 71Z ethyl caprates S FEEE Zstal B

A= A oZAH, Lalvin 71B R CM 796 2o SFF0lM mlay @ Fo] A=5 3

o} 2elar 2 wrol = wEF ARl ethyl laurate, ethyl myristrate:= ¢<lol] 3 UdkS H o

S QRSN 08 279 esters} 23F olFo] el FvE AT

# 1-25. A% FFE 23 SF5Y LA FVIEE(%)

LP EDV PC L-71B L-BM4X4 L-Clos L-Cy3079
Ethanol 89.58 79.58 97.1 71.46 89.58 70.58 64.43
i-Butanol 0.03 0.79 0.26 0.54 0.4 - 0.02
Pentanol - - - - - - -
Butanol 0.02 - 0.03 - - - 0.1
i-amyl alcohol 2.24 1.7 2.54 3.73 5.78 1.8 1.59
Propyl lactate 0.02 - 0.05 0.01 0.02 0.01 0.03
Ethyl caprate 0.02 0.04 - 0.42 0.5 0.05 0.07
Phenylethyl acetate 0.03 - - 0.01 0.08 0.06 0.09
Ethyl laurate 0.06 0.32 - 0.42 0.32 0.18 0.15
Phenylethyl Alcohol 0.12 0.03 - 0.09 0.06 0.15 0.14
Ethyl myristate 0.02 0.90 - 1.07 0.43 2.11 1.77
Isoamyl laurate - - - - - - -
ethyl Pentadecanoate - - - - 0.01 0.04 -
ethyl palmitate 5.52 12.63 - 16.72 1.87 21.45 26.50
Ethyl Palmitoleate - - - - - - 0.25
Ethyl stearate 0.14 0.23 - 0.56 - 0.06 0.17
Ethyl Oleate 0.94 1.8 - 1.92 - 1.35 2.05
Ethyl linoleate 0.67 1.9 - 1.31 - 1.63 2.37
L-DVI0 | L-EC1118 | L-ICVD254 | L-ICVD47 | L-RHST | L-V1116 | U-BDX U-CM

Ethanol 79.3 97.29 74.63 78.78 77.38 59.25 62.64 66.13
i-Butanol 0.13 0.01 0.09 - 0.12 - 0.10 0.18
Pentanol - - - - - - - -
Butanol 0.04 - 0.05 - 0.09 0.02 0.08 0.06
i-amyl alcohol 1.99 0.91 1.59 1.39 1.90 1.10 1.53 2.29
Propyl lactate 0.01 - - - 0.01 0.02 0.01 0.10
Ethyl caprate 0.08 0.03 0.06 0.08 0.14 0.07 0.01 0.21
Phenylethyl acetate 0.05 0.03 0.02 0.01 0.03 0.04 0.03 0.08
Ethyl laurate 0.12 - 0.13 0.16 0.11 0.82 0.26 0.61
Phenylethyl Alcohol 0.09 0.09 0.04 0.03 0.03 0.11 0.10 0.20
Ethyl myristate 1.33 0.06 1.28 1.25 0.99 9.48 4.89 3.85
Isoamyl laurate - - - - - 0.02 - -
ethyl Pentadecanoate - - 0.02 - - 0.16 0.08 0.05
ethyl palmitate 13.09 1.35 18.62 14.17 15.14 25.40 26.49 21.53
Ethyl Palmitoleate 0.12 - 0.16 0.1 1.94 0.57 0.48 0.06
Ethyl stearate 0.19 - 0.16 0.26 0.23 0.04 0.06 0.09
Ethyl Oleate 1.64 0.1 1.51 1.98 0.01 0.74 1.36 1.75
Ethyl linoleate 1.34 0.13 1.61 1.70 1.66 0.83 1.74 2.17
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Q) and 779 frallEd EAEC 2 d7A)
Carbamic acid®] ethyl ester= 2007d ‘1A IdFH 22’8 9v|st= ‘Group 2A'=2 43
ZzdE ddE ghpdolE= AE A 2 SA4HA T AdEAsts SAEHH ol A

2, ANEEY, Aot gA], N-carbamyl 3% 52 A4 2o oeks

3 cH SF=HEFY A ZRo g8 of2r|de] ZEajEo] A

O F8 AFAY AT wEA 2 AFd A s ARH YTt HA g HEFA
FUAUE SFER(v/v%)) 1559 AFAQL 849 HITAE] oY Fhutvo|ES] 3

S

o mdt X W

X3
£

N

F1-26. 24 =9 CEMbolE HE U+

. Fortified
Table wine -
wine
FHLICH 30 100 150 200 400
0
D[;%x 15 60
(X=71)
H=A 30 1007 150 200 400"
ma 150 1,000
=9 800

2 FivldlolE 42 A5 E 0.45um membrane filter?} 0.22um membrane filter
2 o 33ste] gas chromatography mass spectrometry(Agilent, 5975C)% #2438} it}
DB-WAX column(30mx=0.26mm Ld, 0.25um)e]l A& 1ule FY3+e] detector: FID, MS
transfer line <%=+ 250C, inlet =%+ 210C, column &8 &%+ 50CAA 187 74
B B 7T FAA 180TNA 177 WEE4 st AFS carrier gas® AHE3H4l T},
4

2
Zo FFEAS BA3 chromatogram® WA ¥ v aldto] AM=3}th

5 = dFZE(v/V%)S ECot 249 EAANE (% 1-27. a5 S/HFY
ECe 24 7= A3H)E B F 9o Eau de viex 605ppb= 7MY @e A==HS 7235}

Atk EC A& 714 AL &AdZ Eau de vie>BDX>LA PARISIENNE>Premier
cuvee>Lalvin V1116 KI1>CM 796>Lalvin R-HST>Lalvin ICV D47>Lalvin ICV
D254>Lalvin DV10>Lalvin ECI1118>Lalvin Cy3079>Lalvin Clos>Lalvin BM4X4>Lalvin
71B YErskem o]F sje] oldriutrlolEe]l HE7]ESl 150pph olstE HEd AL
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FEau de vie, BDX, LA PARISIENNE, Premier cuvee, Lalvin V1116 K1, CM 796°] t}.
Q¥ ECO AFAEZN 240 wel ECE #AdE & 7] wite] FE5Las 2 I8 F
Fo| A= EC SAAA mA R ¢ gQlsli= &Eolt}. Lalvin Clost 35.6pph= 7Hg &
FAE V1Bt on ek HEFol vk FAYE  Lalvin Clos>BDX>Lalvin ICV
D254>Eau de vie>LA PARISIENNE>Premier cuvee>Lalvin Cy3079>Lalvin
BM4X4>Lalvin  71B>Lalvin ICV  D47>Lalvin EC1118>Lalvin DV10>Lalvin V1116
K1>Lalvin R-HST>CM 79622 e}ty
e 7tutHlo] E HEwFel 150ppb olst® S E 6719
796 84 HEHFo] FAH o= Eol ECY 7 A=

7]t o

fo du

- % Lalvin V1116 K1, CM
7t Adon B dow

(o)
Azmz

ethyl carbamate urea
Lalvin 71B 5305 611
Lalvin BM4X4 287. B0.5
Lalvin Clos 265.2 356
Lalvin Cy3079 248.0 57.0
Lalvin DV10 2358 70.6
Lalvin EC1118 2433 8.6
Lalvin ICV D254 2228 370
Lalvin ICV D47 1876 671
Lalvin R-HST 1835 764
Lalvin V1116 K1 a3.8 733
BDX P 35.8
Ch 796 g6.6 81.5
Eau de vie 60.5 376
LA PARISIEMNME 792 476
Premier cuvee 89.3 489

(e ppb)
¥ 1-28 aRE SHTY ECS 84 AF ¢4
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ethyl carbamate rank urea rank

Eau de vie B0.5 1 Lalvin Clos 35.6 2
BDX 715 2 BDX 35.8 2
LA PARISIENME 792 3 Lalvin ICV D254 37.0 3
Premier cuvee 808 4 Eau de vie 376 4
Lalvin V1116 K1 838 5 LA PARISIEMME AT H 5
CM 796 96.6 v Premier cuvee 439 G
Lalvin R-HST 183, ¥ Lalvin Cy3079 57.0 7
Lalvin ICV D47 187.6 8 Lalvin BM4X4 60.5 8
Lalvin ICV D254 222 8 g Lalvin 718 61.1 o
Lalvin DV10 235.8 10 Lalvin 1CV D47 67.1 10
Lalvin EC1118 2433 i Lalvin EC1118 68.6 11
Lalvin Cy3079 2480 2 Lalvin DV10 706 12
Lalvin Clos 2652 13 Lalvin V1116 K1 73.3 13
Lalvin BM4X4 287.9 14 Lalvin R-HST 70.4 1A
Lalvin 718 305 15 CM 790 815 15
(TH: ppb) (CE24: pph)
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(Blending Base) A% 7|4 7Nd>o A&

Al
&

4

Hirlo] £} T A Q)

£2 11 TAEE Aol o, <rAd #AFF{F(Blending Base)

Az 71a MWE>elAN 7 &

TR

IS

o]

I

Z

frefl=d ECO <917t 30%, 1 A7

o)
s B

2

—

3
R,

oF
&

o 7}

=

S|

m g3t ofA E |

-

i =27t 7he

el 3

= =
=7

= sy

fl & o] 7]

9]

o
IT

20%,

o A

Hr

;OO

1

go eh}

o] 7}

#o17

5 Aol

AR E

e
Jlo
e

]

29| &9lol 715

2

e 7

ol
=

B

—_
0
0

7

~X

_#QL

7} Ashel vert sl

3

3

ar A

=
°©

N

JREN=S

9

ol 7}

44

FeAs AgAziom, 1 A3 BDX

7

“+(Blending Base) A%

o)

ze)
Ho

~N

o

Blending Base

9%

=
=

o] AA s}

= =
T

No

.

= Asvast

;OL
o

Rank

A Fremier A

Lalvin Lalvin Lalvin Lalvin Lalvin Lalvin Lalvin Lavin o % B de
10V D254

Lalvin
BN

Lilvin

L

(Uyee

ti FARISIENNE

Bi1g Wi RAT Villed

e

Ay

(los

71

i

172

L

MeOH

Acetaldefyde
o
fank

r

i

i
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Fo Al F4E mRaa bl

©)
@)
@)

rlr
2]
=
il
ofN
10
o|N
=l
~ X
"
2
o
oX
> 8
)
o
Ho
ol
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0 Ol-m
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Ol OIN
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N
ofo
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FallEd A4S s Haxd g9
MLF (Malolactic fermentation)& ©]-&3% Fal&d Ast d