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SUMMARY

This research was carried as a part of the basic study, in which the aptitude of the
Korean oak varieties as barrels for aging apple fine spirits was investigated, and the
following results were obtained.

‘1. Following was the result of the chemical analysis of the fruits which are now
mass-produced and can be used as a substitute for raw materials for wine production.

Apple (Malus pumila Miller var. domestica Schneider):

Total sugar. total acid, volatile acid and pectin of Jonathan (Hong-og) were 13.95%,
0.46%, 0.012%, 0.20% respectively.

Total sugar, total acid, volatile acid and pectin of Ralls (Koog-kwang) were 13.35%,
0.43%, 0.011%, 0.45% respectively.

2. Because of low yield of apple juice due to cellulose, pectin, hemicellulose which are
present besides sugars, acids in apples, the apple juice were treated with xylanase of
Aspergillus niger SUAFM-430, cellulase and pectinase of Aspergillus niger SUAFM-6.

This treatment increased the yield of apple juice. And the apple juice was sterilized by
adding potassium metabisulfite (K3$:05) and Saccharomyces cerevisae wvar. ellipsoideus
Rasse Johannisberg § (SUAFM-1018) as a cultivation yeast, which has a strong fermen-
tation power was used to ferment.

The yield of apple wine based on raw material was 86-87%. The amount of ethanel,
extract and methanol obtained from Jonathan and Ralls were 13.5%, 5.4%, 0.04-0.05%
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Tespectively.

3. Wines were distilled for two times by the pof still method to make fine spirits.
The yield of fine spirits from apple wine mash was 86.6%, and the pH of fine spirits
from Jonathan and Ralls were 4.1, 4.2 respectively. ‘

4. The oak chips made of inner part or outer part of 24 Korean oak varieties were
used to select the barrel for aging fine spirits. Two oak chips (one oak chip: 1x1X5cm)
of the inner part or of the outer part of each oak variety were dipped into 300 ml of
fine spirits, which was bottled in 640ml beer bottle, and followed aging. The colors,
flavors and tastes of the fine spirits were checked during 6 months.

A. As a criterion for the first screening of oak barrels for aging fine spirits, the rate
five of color extraction was determined. The oak chips showed good results in their
order as follows and the best 5 varieties were selected. Gal-cham: Quercus aliena Blume
(Inner part), Gul-cham: Quercus variabilis Blume (Outer part), Gal-cham: Quercus aliena
Blume (Quter part), Jol-cham: Quercus serrata Thumb (Inner and Outer part). Sin-gal-
<ham: Quercus mongolica Fisher (Quter and Inner part) Sang-su-ri: Quercus acutissima
Carruthers (Quter and Inner part)

B. To find out the influence of aging temperature on aging, apple fine spirits were
aged by dipping each oak chip at room temperature (24—25°C) and 45°C. Aging at 45°C
gave the best result followed aging at 30°C and then at room temperature,

C. Apple fine spirits was aged for six months by dipping oak chips in Erlenmeyer
flasks and was irradiated with U.V light. The U.V irradiation enhanced the aging effect
by nearly two times, compared with the aging without U.V irradiation.

D. In aging apple fine spirits by dipping two oak chips, it was observed that the extent
-of the extraction of most components of oak chips were strongly dependent upon the pH
of fine spirits.

E. Oak chips of five selected oak varieties and a Limousin white oak from France as a
control were used. Each apple fine spitits was dipped by two oak chips, and was aged
at room temperature (24—25°C), 30°C, 45°C, and with the U.V irradiation at room
temperature shaking every week. After six months of aging, the panel test of these aged
fine spirits (Young Brandy) showed the following result.

Young brandy of apples aged at 45°C by dipping oak chips of Gal-cham was almost
as the fine spirits which were aged at room temerature by dipping Limousin white oak
chips from France.

Young brandy of with U.V. irradiation at room temperature which were aged by
dipping oak chips of Gal-cham was a little worse than that from the fine spirits aged
at room temperature by dipping Limousin white oak chips from France. And so, Korean -
oak varieties are thought to be able to be used for aging every apple fine spirit which

‘was here investigated.
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Table 1. Varieties of Collected Korean QOaks

Korean name Scientific name

Korean name Scientific name

& v 5 Quercus aliana Blume 2 Z A vF Quercus urticaefolia Blume

Z & v % Quercus serrata Thumb Z 7 A V5 Quercus glauca Thumb

A Z#ZA Y F Quercus mongolica Fisher A AN V5 Quercus stenophylla Makino

& F v ¥ Quercus variabilis Blume A7 A YT Quercus gilva Blume

A Quercus acutissima Carruthers E7 A Y F Quercus phillyreoides A. Gray

w Al 7 Querc;fs macormiko-mongolica LI Castanea crenata S et Z

ee

H A ZF 3 Quercus dentato-serratoides T. 2o zhakg 5 Castanopsis cuspidata Schottky
Lee var. thumbergii Nak

u Z Zz Quercus macormiko-serrata T. L F 4 F Ulmas davidiana var. japonica
Lee Nakai

Az = A Quercus alieno-serratoides T. ZF-EvF Ulmas parvifola wvar. coreana
Lee Uyaki

253 vE Quercus pontungensis Uyaki A oo 1} B Carpinus laxiflora Blume

R LIRS Quercus fabri Hance A A %4  Betula costata Trautvetter

E 3} v F Quercus groosseserata = 4 v F Stewaritia koreana Nakai

Bk s gF Limousin White Oak (from France)
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Table 2. Enzyme activites of Asp. niger SUAFM-430 and Asp. niger SUAFM-64%7

Opt. .
Strain Opt. pH [Opt. temp.| substrate Re?;‘téon % Substrats Remark

conc. !
X o xylan  Xylanase activity
Asp. niger SUAFM-430 5.0 60°C 2% 3hrs. starch . Amylase activity
pectin  Pectinase activity
Asp. niger SUAFM-6 3.5 60°C 3% 30min. CMC Cellulase activity
starch Amylase activity
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Table 3. Chemical composition of the apple from different varieties

Moisture  Red.

Total Total Crude Ash Crude Pectin  Total Volatile
Variety sugar sugar nitrogen fat fiber acid acid
(%) (%) (%) (%) %) (%) (%) (%) (%) (%)
Jonathan 85.7 6.77 7.18 0.39 0.49 0.30 0.6 0.20 0.46 0.012
Ralls 86.3 6.47 6.88 0.19 0.33 0.27 0.6 0.45 0.43 0.011

A FF 7E, 714 pectinF o] AbGF
FA AN G Feo] o7 brandyd oA E
Al ool ol T2 factorst Hek. T8
SHEG ARAALD, 32, 4, AHATFAA
0.3%, 0.3%, 0.03%, 0.001%7} 7 &St = pectin
Gl e £90] 0.2%, FFo] 0.45%=2A TF
o] &2k 0.25%% EohA 2Rt A ke
ola gle] A& uia] 2F A free run juiceo] o
ZHeld Aol dAd oz nFEEAE A2
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At Foll FHtE ERAEA F pectin, cell-
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o2 R el 4 A AR EFFA FH
¢ Y52 A4FE Faz AAFY 5 2 F
A% 3718 AL Table 49 2}, F32 Y8
2 AFAF Az A vl A EY 5L AT A
Fogo] 86.5%A0 WA= TFE 86.3%% 0.2%
¢ SRR ARFE - ethanol@aFe] AT
13.5%918 ¥ AL FE 13.1%2 A€ F7 0.4%
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Table 4. Effect of microbial efizyme treatment for apple wine making.

Pectin Micr- Total juice

Variety content : Raw
of in apple obial materiat vol.

Quality of apple wine

Total wine Toiegl ) )
—_— yields i X .
Ethatol vol.  of wine Meth- Residul Clarity

anol reducing (0.D.)

. Brix [A] content [B] [(BJ/[A)x. 20 ;
apple must enzyme (kg) content sugar
(%) ) (%) ) 100 (%) (%) (%) 660nm
Ralls = 0.45 Treated 34 24 63 13.5 54.5 86.5 0.05 0.284 0.08
Untreated 34 24 63 13.1 54.2 86.3 0.043 0.198 0.10

methanol @t & A& F7} v AT uer 0.07%
o B%E RHRRAT G AT 0.284%, ¥
A TE 0.198%=2A A= F7 0.086%7 E&3%
€ 2%z g

A5A LN E pectin, hemicellulose(xylan %)
cellulose 719 starch So] gl&d o E& 4
F ¥z AAE AH AFA $3A o)A
AFd 2895 F4¢ 934 87 =z =25
AellA AFe A5l oz oF JFEy

¥ 4 91+ microbial enzyme H =& 39 oA E
% a2addY A aaA=Fs wA TR
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den] FAF J28, AFFLRCNEEY D)
Fe 2AEd ol Endo®7 xzd uis H
=g A3E e gish
3. MIFEe) 23y x4
E3Y A5 242 Table 59 Z2th,

Table 5. Chemical components of apple wine from different varieties

Specific Ethanol Brix Total acid  Volatile Extract  Methanol
Variety sugar acid
gravity (%) (degree) (%) (%) (%) (%)
Jonathan 0. 9952 13.5 6.0 0.49 0.028 4.2 0. 04
Ralls 0. 9949 13:5 6.8 0.40 0. 025 4.5 0.05

F 59 AHF9 ethanol@Fe] 13.5% ol
A FFFNA TL&FRc BrixdEE 6.88 0.8
o] B¢ dABAgAE 0.3% ¥, methanol

<14 0.01%74 £%ed FSAAE FHEAL F

714kol 0.09%, #g4ke]l 0.003%7F ESket.
4. NLIFE 9 NLBSEFe 48 :
58 AAF $£8¢ 2 A3 Table 63 7
o},

Table 6. Yields of apple wine and fine spirits from different varieties

Raw Juice Wine Yield of Wine Fine Yield (g Fige
Fruit Variety materials vol. [A) vol. [B) VEK‘]eXEI%%/ (mash) (Ggggnélsc_) [585 1; 35 c ] >c<on0c/.
(kg) @ ) (%) @y b m X 100(%)
Apple Jonathan 35 ' 65 56.6 87.1 54.8 10. 67 86.5
Ralls’ 3 63 54.5 86.5 52.5 10. 24 86.7

AAF FglA S 87.1%, FHL 86.5%
24 Z%o] 0.6%7F sk}

Apple wineg pot still2 13 FHFHd =2 {4
4+ A% FFIA9 2 2FF F 10%, FFE F10%
= AAGTZ Fh9 FFAEE 60V/VH%E 2434
F/F (fine spirit) 2 8o $Y& ZFF Ha2
Hdr AFFAL FAEE 60V/V%E 5o 4&

€ A4 AdE Table 63 2or] T332 86.7%,

352 86.5%% FTHZFFNA 0.2% E34+F.

5. AD} ZBRFE(Apple fie spirit)s] BstH
=N

Apple fine spirit¥] FA AL ¥ FIF
FEAANE FAL AT F4F 2559 3
A 246 BRF S4d T Fdgo) g Aom
2 2 24& AR A3}E Table 79 2. A}
F ZEFNA pHA TS 41, THE L2,
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Tablé 7. Chemical components of apple fine spirits from different varieties

Variet Specific Fusel oil  Methanol Aldebyde Ester Total acid H
Y gravity  (g/1001) (%) (mg/100ml)  (mg/100ml)  (g/100mD) P
Jonathan 0.912 122 0.‘ 19 12.43 21.25 0.030 4.1
Ralls 0.913 130 0.18 10.01 24.50 0.030 4.2
Fine spirit: Ethanol as 60v/v%
wester TEL FFol 24.5mg%elnE FL&Ec) 13~24%, n-propyl alcohol 5~20%°] 3z amyl

3.26mg% %, A& FTHL 0.03%E F EFR
gkom fiisel oil ¥k 3ol 130g/100/2.4 8g/
100f0] £ 2t E3, methanol §FL F 8o
«0.19%2 T#2c 0.01% E5k=, aldehyde 3
& F%o| 12.43mg%EA 2.42mg% E%TH. °
AL Egorovi®7} A A& ute} zo] FuldFoz
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ag A% Fe A%

"benzadehyde ¥ ¢ &

At 38 vEbd e

AR 25T AN B4 AL @A
7t 2L A (five spiritel A= FADE 24 ¥
&, ZFF FFFE 3 0.03%°) z fusel oil F
2 ww 3ol 130g/100l, & o] 122g/100l°)
A 714k fusel oil A EEo] esterificationd]
gt g4 FHFF BFY 2ol AL A
27 J3% A #rh. o]AL Yoshizawa? ] =3
g ubel 7ol brandye] WEFEAS ZAL fusel
w0il 24 %<l 3% alcohol # isoamyl alcohol 32~

64%.

A

2

isobutanol 6~42%, active amyl alcohol

alcohold] butanol®] ¥] A/B values} 3~60] Qo=
Bast AaRel S 24 Aor AF4d5.
6. NI BEEF LB EMEM ETZA FE
LR E5YW 1% My
pH 4.2, ethanol content 60v/v%Qel F3F9
Z 22 (Ralls fine spirits) 300mlE reflux conde-
nser7h A% @ U4 %A flaske] 33z Table 2
AA 4909 BT 539 272 (oak chip) 274
< A4 33 manttle heater® 4 boiling A2 & 1
A7 8 % B & L Spectronic 208 =73 430nm
A4 4% 0.D A& Table 8% 2e. Axg
Zg0 FF $548 2T FFLE O AT
A4 2A 430nmel A9 0.DE 0.0600] Q2 =gl
® Z3FF AAEA 0.046 @ AT WA
0.042 @ W5 AA 0.041 ® FRFWF AA
0.039 ® AZFT AA 0.038 @ FFFT W
A7 0.034 ® FFHE, WA 0.033 @ =24
T AA 00320192 H2FR ERA ISt
0. 26297 9L .

Table 8. Effect of color extraction by heating from different oak chips into apple fine spirit.

Variety of Qak chip and Used part 0.D.
Korean name Scientific name % twhazgé?;ﬁ Xaggé‘gﬁ
7Z¥ FAA) Q. aliena Blume (Inner part) 0. 06 0.022
7 204 Q. aliena Blume (Outer part) 0. 042 0.012
=S 2(AA) Q. serrate Thumb (Inner part) 0. 039 0..010
% A0AA) Q. serrata Thumb (Outer part) 0.034 ©0.010
A ZH(AA) Q. mongolica Fisher (Inner part) 0.038 0. 009
CA (A A) Q. mongolica Fisher (Outer part) 0.030 0.010
=y ZH(AA) Q. variabilis Blume (Inner part) 0.031 0.008
=y 2044) Q. variabilis Blume (Outer part) 0. 046 0.019
A FJEHAD Q. dcutissima Carruthers (Inner part) 0.023 0. 006
A F FJ0A) Q. acutissima Carruthers (Outer part) 0.033 0. 008
A Z(AA) Q. macormiko-mongolica T. Lee (Inner part) 0.012 0. 005
A ZeEAD Q. macormiko-mongolica T. Lee (Quter part) 0: 009 0. 004
o A& FUR) Q. dentato-serratoides T. Lee (Inner part) 0.011 0. 004



] A ZE FEA) Q. dentato-serratoides T. Lee (Outer part) 0. 007 0.001
W 72 & F(AA) Q. macormiko-serrata T. Lee (Inner part) 0.010 0. 003
q 72 & F0A) Q. macormiko-serrata T.Lee (Outer part) 0. 006 0.001
A A =2 FAA) Q. alieno-serraloides T. Lee (Inner part) 0.009 0. 002
A #F F FMAA) Q. alieno-serratoides T. Lee (Outer part) 0. 005 0. 000
2 E2ZFUFAA) Q. pontungensis Uyaki (Inner part) 0.011 0. 005-
2 EFv5F0EAD Q. pontungensis Uyaki (Quter part) 0.008 0. 002
o & ag i (A4) Q. fabri Hance (Inner part) 0.012 0. 006
W& s2| 32 (d4) Q. fabri Hance (Outer part) 0. 007 0.001
2 F v FAEAD Q. grosseserrata (Inner part) 0.010 0. 004
E F v F0A) Q. grosseserrata (Outer part) 0. 006 0.001
ZZ F vV FAA) Q. urticaefolia Blume (Inner part) 0.011 -~ 0. 005
2 E 33 5F044) Q. urticaefolia Blume (Quter part) 0. 006 0.001
27 A v FEA) Q. glauca Thumb (Ring-cupped oak) (Inner part) 0.014 0. 004-
Z 7 A v 2EEHAD Q. glauca Thumb (Ring-cupped oak) (Quter part) 0.008 0. 002
A7} AV EAA) Q. stenophylla Makino (Inner part) 0.020 0. 005
27 A YA Q. stenophylla Makino (Outer part) 0.012 0. 004
A A A (A Q. gilva Blume (Inner part) 0.021 0. 005-
A AA G FA) Q. gilva Blume (Outer part) 0.016 0. 004
Z 7 A G FAEA) Q. phillyrevides A. Gray (Inner part) 0. 024 0. 005
E7 A S (HA) Q. phillyrecides A. Gray (Outer part) 0. 009 0. 002:
L G ED Castanea crenata S et Z(chestnut: katanie) (Inner part) 0.041 0.012
o FOEA) Castanea crenata S et Z(chestnut: katanie) (Quter part) 0.036 0. 010
2O A SR(AA)  Castanopsis cuspidata Schottky var. thunbergii Nak 0. 021 0. 005-
(lnner part)
2R A R0AA)  Castanopsis cuspidata Schottky var. thunbergii Nak 0. 020 0. 005
(Outer part)
= F v FAEA) Ulmas davidiana var. japonica Nakai (Inner part) 0.010 0. 005
= F v FEAD Ulmas davidiana var. japonica Nakai (Outer part) 0. 009 0. 002
o B BAA) Ulmas parvifolia var. coreana Uyaki (Inner part) 0.010 0.007
F - FFA) Ulmas parvifolia var. co}eana Uyaki (Outer part) 0.010 0. 004
A o] ¥ FAEA) Carpinus laziflora Blume (Inner part) 0. 009 0. 001
Al o] v F-(HA)  Carpinus lazifiora Blume (Outer part) 0.007 0. 000
A A F(AA)  Betula costata Trauvetter (Inner part) 0. 005 0. 000"
A A FEAD Betula costata Trauvtter (Outer part) 0. 004 0. 000
= 7 v BAEA) Stewartia koreana Nakai (Inner part) 0.032 0.010
X 7 v FEA) Stewartia koreana Nakai (Outer part) 0.030 0.010
ERA AN FEEA Limousin white oak (France) 0. 262 0. 092

Z BN =AM g4t &
LE ESY 2xtdy
b FAPRE EFE AL 25FY £44
e L9 9
154 Aol A $5edn B4l 2R, 2
AR, AZ234E, THEE, 45AuR, 5F
% controlz B34 Ay Fez 4 FFY

Az FHFY $9A48 % g 46°C 2 30°C
A 69 F4sEd g A4F 174 =%
N RAgaad B&59 FTARL), FFF 2892
FUE 2245 o AENEE EFAFH4 1AL
wte} 500nmeff 419 O.DE 67197 $4F A
Table 99 Zch. A9 S4B E 249 401,
Q7 7kel 2R ##HA 0D FA%E 3
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54 2%E Jel Aot A= F5F A fine spirit
£ 30°Col A 3AY R 447 72 500nmel A £
0.Dztez wad] B & $FFq fine spirit
AA A% 4% FUFT FFL THHEARA
0.29, 45°Col A 4% A9 +54¢ FIUT %
2 ZFAAZA 0.409 € %2, FF FFF
fine spirits] 30°C&A oA ¢85 FUF EFL
ZAEAEA 0.3001 Uz, 45°Col A9 5% F
U FFE 23uAY THEAEA 0.49¢ ¢
*et. 282 E& fine spiritd 30°Col Al 670 ¥ 7+
44 A7 young brandyE 500nme] A9 0.Dgke
2 ¥ladd $¢ T FFo2e 94 AW
Az2A 0.34°19 2 45°Col A FHANAR F ¢
AT 3T ZREA, AZAGF AAZA 0.52
ot &= FF fine spiritd 30°Cell Al 6744 7
%4 A7 young brandyE 500nmelj A e 0.Dzkeo
Zoulzsd FAEAZA 0.350]0 2 45°Cel A
FAALRA F $eAIF FFL AuA A

0.6201 gl 32 chgo] AZFYF 44 =2A 0.580 %
., $42xd wWg $4= F/HE 0.DtlA &
W@ 1 30°Cel A S48t RAuzk 45°Col A
GAA 4427} 20 FARE RAFH G
o]l 2559 €427 ¢ G oH ]2
A FFF 444 AeAde §4¢ 2542
F 9E F& dA47 2& g3l ,

o] & A Singleton®™® 8] ZHF9] AT &
Aol mut, AL, A4 ANFo] mAA AT
= 2zel v xd Aol

. 2R A AAZ2F59 pHE F44 7

Ax= pHy 4

A2 2539 pHE £80| 4.1, FFo] 4.29]
9k, o] £ £§FF& pH 3.48 pH 5. 12 Z7
zA8d o ZFFF 300mizd ZI T AN
27 244 Yz DA% 64 L7t 30°Col A &4
st A 1€ st 9% 500nm, 600nmol A9 O.D
& ZA4 A= Table 105 #Zck. 3AY G4l

Table 10. Effect of pH on the oak varieties for apple fine spirit aging.

S Oak chip| 723 U5 Galcham-Namoo(4 A ) : Quercus aliena Blume:
w Inner part (aging at 30°C)
Wavelength 1month 2month ' 3month 6month
A — )

pé’,ll‘i spirit m 500nm | 600nm | 500nm | 600nm | 500nm ] 600nm | 500nm | 600hm
Jonathan 3.4 0.090 | 0.030( 0.123| 0.030 | 0.149 | 0.034 | 0.157 0.037
4.1 0.110 | 0.040| 0.145| 0.046 | 0.156 | 0.046 | 0.179 0. 051
5.1 0.110 { 0.048 | 0.170; 0.053 | 0.180 | 0.054 | 0.182 0. 052
Ralls 3.4 0.072 1 0.020| 0.103| 0.020| 0.130 0.030 | 0.130 0. 030
4.1 0.124.| 0.030| 0.175| 0.054| 0.189 | 0.054 | 0.215 0. 055
5.1 0.090 | 0.040| 0.146| 0.049 | 0.153| 0.046 | 0.128 | 0.039

Al 73 500nme] O0.DEF 2w 3 & FFFHA
pH 3.491 A% 0.149, pH 4.19 3% 0.156, pH
5.1¢1 Z$ 0.1890| Az, ZF ZF 3o A pH 3.4
ql A 90.130, pH 4.19 A% 0.189, pH 5.1¢
¢ 0.163] A o}

6712 S41A 5008me] 0Dz MY 54
AR} vl mad pH 419 4= $20.179, =
F 0.21524 Z7+8A k. pH 3.4 o] A $E 3
4 F4duc 649 40 T8 0.15724 47
FAgA oyt I A Hssl gz pH 5.1
A BAE FEAAE vsdgn TR E 67
9 5499 Ao MY F4Y AR Fae A
< 2k : '

o FARUYE E23E AF FFF 44 F

g 248 FF

Az 2852 T2(pH 4.1), &3(pH 4.2)9 F
5% fine spirit 7+ 300ml4 & Z7 500mlg 4z
flask 2 seriesZ ¥z 7 FF9 JIUF =74 244
4 43 cork vl E Stz & seriest UV-ray ¥
irradiation®} 2 ©}& & series control(FA o A1)
2 3o Y7 ALdA S45aA Hlad A5
£ Table 115 2t 3449 4% A& 57 500
nmell A1 8] 0.DE v mdd o= FUF FFoIE
AL A9 AL ZAETI} controlF-ol ¥l 3te
S4a2R%s gANA 24T AL ¢ F 42 F
S FFFANA AR $5F Aol 2FAAS =X
WAz A 2AAE A4 1,999 1.8140H
conirol-& 0.09¢)0.0922 oF 287t FrbstAx =



Table 11. Effect of color extraction by UV-irradiation from different oak chips and

 apple fine spirits aging.

(aged on 6 months)

- Qak chip Confrol UV-irradiation
Variety of oak chip and used part

into fine |3month | 6month | 3month | 6month

Korean name Scientific name | Used part spirit 500nm | 500nm | 500nm | 500nm
F3EEA) Quercus variabilis Outer Jonathan  0.092 0.115 =~ 0.181  0.307
(Gulcham-Namoo) Blume Ralls 0.127 0.140 0.210 0.308
AFE FH(AA) Quercus acutissima Inner Jonathan 0.062 0.070 0.103 0.237
(Sangsuri-Namoo) Carruthers Ralls 0.068 0.070 0.141 = 0.305
2R (AA) Quercus aliana Inner Jonathan 0. 090 O 180 0.199  0.309
(Galcham-Namoo) Blume Ralls 0.10t  0.204 0.214 0.312
Z3E(AA) Quercus serrata Inner  Jonathan  0.063 0.180 0.110 0.282
(Jolcham-Namoo) Thumb “Ralls 0.065 0.150 0.121 0.300
A AF = (AA) Quercus mongolica Inner Jonathan ~ 0.041 0.120 0.085 0.165
(Singalcham-Namoo) Fisher Ralls 0.050  0.140 0.098 ° 0.190
G R Limousin white oak Jonathan 0.295 0.425 0.418 0.580
E54) (from France) Ralls 0.3050 0.48  0.420 - 0.591

Aged at room tempariure (24~25°C)

F FFFE Z3AAS AR AHA 24
B< A% 0.2148 0.210Q1¢ controle 0.1015
0.1272 < 2dl 2 F7tstsict.

6197 AdAE 2ANHAA 4471 5
young brandy: Z3F AATolA 0.30924
A4 $ERAT G FHAARA 0.307°1 %
= controlF¥ 0.180% 0.115°]% = <F 2.5~
37 FAEASEE ¢ 5 AR FF young
brandy ¥ 25 AR Fel A 0.312, thgo] T3
UE WA F2 0.308218 controlTE 0.2048
0.14024 3 F wAFE 24 o4e §4%F
A zade BYoEs FFF 4A oak chip
soaking .methode] UV-ray Al #$ A=
Aol "ol ol shFe] control TRt %
A AgFaA 20y A4 % 2R AL
Zul g Atdoln olRe A gz:A UVqray
irradiatione 2% 583 JAF FFHFTY 54 F
oz ¥ £%FY AF F4& 2FAA T
AT B AgAA @2 AU E 2ARA F2
§ Bobil AdA wHANE FEsted F8%
Azt € Aoz 4489,

8. AlQ} ZEZF(Young brandy)2l s A

oelsbA 2702 6/ 44 fine spiritE of
A% w53 young brandyol At ©) & HAFAAL
% A A% ¥ panel member 10 w3 or &}
o £AL 154eg sz A, ¥, ot 24 FE
2 54 WAooz WAdta o FAR kS BE
A E A A5+E Table 129 7o, &2, =3
g S4FHFF) AT BN A=2F28 3
A A FYE 2oz £4% young brandyx h
= odg A RAAT T4 FIF EFA
A e4q AL T&  fine spirite] ZHVIF =
2 Yu 45°CAA 649 F4A Reld, =
g gol TR FAolgh. =& ZTAF dA
g5t 45°C 642 F4AN Ax v 4
#& vehlgleh R ALdA AdAE 2AME
wW A 44 A7 young brandyd ZFHF chipe
2 ST AL 45°CANY Arohe BARAG
471 72& & AA dde FAzAezA FF
F AzY 4494 AN JET + g F
23 g9 st A0 ol &7l A5HAE
& At AAe FFFd AAYF AA =244
Y3 45°Cel A ML FAT Aol F5d ol
Rz 53 F59 young brandyst 2% Fch
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o4 %2 young brandy 2ot EaAwt AL
o} A UV-ray® 29l young brandy® A<l o
oA gL 7 glon oFE v Ao
R4 FUE EF9 zxoz 4% young
brandyst 2% = <4z WA e AF] AR
o o] Al AR E deg ¥ 4FE AL
#o vt o F& F4F FF, functionald
A, 2% A7 Awol B§ 2374

2 o

A}st Z5-F(apple fine spirit) $4d glelA
A FUFE FFe] fine spiritd €FA2A Y
HAA RS ARdE Aad dF9 dBoz 2
ATFE AYse 23 2L AFAE A
*lL G2 RAEE AR T S dE F42A A
AFA4 e 49 %84 AdE 389 2
=},

A3} : (Apple) (Malus pumila Miller var do-
mestica Schneider) & %2 (Jonathan)g &%
13.95%, %4 0.46%, WA 0.012%, pectin
0.20%, % (Ralls)& %% 13:35%, %4k 0.43%,
A 0.0119%, pectin 0.45%0] She}.

2. AAFol s FEF A o]9e cellulose, pec-
tin, hemicellulose 5 ® o AlFZF-go] Wl
L2 Aspergillus niger SUAFM-4309) xylanase$t
amylase, Aspergillus niger SUAFM-69] cellulase,
pectinase® AtFFo] A2l de] A= F 4L &
AR zzlzm ol B Az FAEF o 1
AEL AFn AFEEEA LaFol $5E
Saccharomyces cerevisiae var. ellipsoidens Rasse
Johannisberg [ (SUAFM-1018)¢ At£3le] Als)
FE Sz

Abst (Apple wine): Q8o & F&o] 86~
87%¢°] iz Jonathan, Ralls7} ethanol 13.5%, ext-
ract® 5.4%, methanol 0.04~0.05%¢°] A}

3. A3 273 (fine spirit) A2E WA=
4 (Pot stilD) 2.2 28 FF2A Ayt A
#(apple) fine spirit™ apple wine masho] <}
0] 86.6%°] 32, &2 (Jonathan) fine spirit:
pH 4.1, =3} (Ralls) fine spirite pH 4. 20] gl ch.

4. AAFE ZHF AZF fine spiritT 4
A7 Q] T4 B F 2453 F S U9 AA
(%) (Inner part)$l ¥ A} (8#f) (Outer part)E
Ab&3te] fine spirits] $4&5AE
g gt

Auste A

AT 24FFH 29 A4, dHA4 dz Ju5
9] A+ (oaa chip) (1x1X5cm)€ FE 2 oakchip
20 % 7 fine spirit 300mld & 640mlg™ 34
o a2z, 69 S4AEA A, ¥, %
g 28y _

A F4EEFA A 14 screenBHEA 4
FEEES 48 FUHT EFFL O €AY 7
o 2ZIF-(AA) Quercus aliena Blume(Inner
part), 358 A) Q variabilis Blume (Outer
part), ZFIF(CHA) Q. aliena Blume (Quter
part), EFV}5F(A, #HA) Q. serrata Thumb
(Inner & Outer part), A Z35(d, A4) Q.
mongolca Fisher (Quter & Inner part), A4zt
(48, AA) Q. acutissima Carruthers (Quter &
Inner part)9] A% 5F%& A4,

B. 454 JgozA 48 24~35°C, 30°C,
45°C ¥ & 7 fine spirite] oak chip® ¥z &4
AR A 45°CA A F4A Aol A €40
23 HAdz ol 30°C, ©hgo] Hed A @
FA 9 7ol et

C. ¥9% 44530 7 fine spirite] oak
chipg Faz A4 AL 3t 3497 %4
AREY 45751 contralF 2ok A9 267}
A% SuidE A4¢ Sy

D. A#Fo A ZFF& fine spirit 300mle] 27 9]
oak chipg wzo] S AR Yo oak chips
A A £o] fine spirite] §ZHo Yo Axst
fine spiritd] pHe] F4% #A 7} 98 Fget.

E. 444 5/ ¥%9 oak chip?t &%4 s
% % %A (Limousin white oak from France)Z
contrel® ¥} Z A #AFE ZE 8 fine spirito]]
219 oak chip(1x1x5cm)& 2oz AL, (2d~
25°C) 30°C, 45°C, Aol AdHzA a4
A2 647 AT vk A S444
o MY 54 A7 fine spirit(young brandy)
9 #%5 AA e g g

E&4 oak chips] A& %4 fine spirit 3=z
W@ A& ZFHT chipg ¥ A% young
brandy(45°Cl 4 %4 3)elgzm 2@ UE chip
+ ¥z A4 UV-ray zA8 2519 young
brandyi ¥4 oak chipd AL %43 young
brandy Rt k7 dejA At zud 2 4 3
U5 7 fine spirit 4808 o] L£¥ 7H 7}
$ET U
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1) FEEE, #mE : mRd, 13, (3) 231 (1970)
2) ZFgk, RES EEM, 4, (D1 QD
3) ZEEW, RBEE : @mEdb, 15, (3) 207 (1972)
4) W, FWA : REML, 18, (3) 109 (1975)
5) FEH, WIEZ: B, 18, (8) 117 (1975)
6) FREH, WIE=, #MEH : B&q, 19, (3) 130
(1976) ,
7) EERH, BIE=, ZES - BEe, 19, (3) 139
(1976) , ,
8) REEZ, HEE-&: BRGEYITEHE
?) 3karit 1964
9) BMEREE : BEILE XEBE 1967
10) Masuenlier J. & H. Jensen: Bull. So:. Pharm.
Bordeaux 19, 24(1956)
11) Akaboshi K:, J. Agr.-Chem. Soc. (Japan) 37
433(1963)
12) Dzanpoladyan L.M.: C.A. 57, 18455(1962)
13) Sisakyan N.M. & I.A. Egorov: C.A. 46,
11950(1955)
14) Skurikhin LM.: C.A. 58, 9594(1963)
15) Egorov 1.A. & N.B. Borisova: C.A. 51, 18458
(1957)
16) Otsuka K. & S. Imai:
(Japan) 28, 353(1934)

Agr. Biol. Chem

17) Otsuka. K. & S. Imai:  Agr.  Biol. Chem.
(Japan) 29, 121(1965)

18) Hennig K.: Wineberg und Keller 9, 223
(1962)

19) Dzanpoladyan L.M.d. R.S. Dzanazyan: C. A,
57, 11671(162)

20) Otsuka K.& H. Morinaga, Imai S.: J. Brews
Assoc. (Japan) 59, 448(1964)

21) Yoshizawa. K: J. Brew. Assoc. (Japan) 59,
629 (1964) ‘

22) Ehrlich F.: Ber. 40, 1027(1907)

23) Castor J&J. Guymon: Science 115, 147(1952)

24) Yoshizawa K: Agr. Biol. Chem (Japan) 28,
279(1964) ,

25) Yoshizawa K.: Agr. Biol. Chem. (Japan) 28,.
801(1964) |

26) Singleton E: Helgardia 32, 319(1962)

27) WA RER REEYEE  KRASE
@MAEX, ®F) T4 (1952) '

28) Somogyi A: J. Biol. Chem. 189, 19(1952)

29) £8H, HELC: ERNTERREE, 830
p. 53(1973) .

30) A.0.A.C.: Qfficial Methods of Analysis (Wa~
shington D.C) p. 163,. 159, 158 (1975)

31) Eado. A;: Agr. Biol. Chem, (Japan) 28, 234,.
53p5(1964)



