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MiSlCetlany

ChemicalCompositionsofBrandiesProducedat

thelnstituteWineryofYamanashiUniversity

KoKIYoKOTSUKA,TosHmIDEMATSUDO,SHOROAMEMIYA,KAZUHIKONozAKI,
WATARUTANAKA,*andTADAEKusHIDA

TheInsliluleofEnologyandViticulture,YamanashiUniversity,Kofu400･

Ourlnstitutehasproduced winesand
brandiesofvariouskindssince1952.The

microbiologicalandchemicalstudiesonthe

productionofwineshavebeenpublished,
however,nostudyonthebrandyproduction

haseverbeenreported. Therefore,we

analyzedsomebrandiesproducedattheln･

stituteWineryin1962-1966.Thed一emical

compositionsofthebrandiesaredescribed
below.

1.Brandiesusedforana一yses Tlle
brandiesusedwereclassifiedinaccordance

withtheU.S.StandardsmadebyTreasury
Departmentin1977.InJapan,however,
brandybelongstospiritsandthereisno

furthersubclassificationforbrandy.

Classificationof
brandy

Varietyofgrape

Fruit

Mixed:

Koshu,
Delaware,
Muscat

BaileyA,
Black

Queen

Yearofproduction 1962

Typeofstill Column

Ethanolconcentration 51.0%

andvolumeofthe 200g
distillatestored
inabarrel

Raisin Fruit Fruit

Unknown: Mixed: Koshu

Raisins Koshu,
imported Delaware,
from Muscat

Greece BaileyA,
Black

Queen,
Mills,
Kawakami
No.2

1963 1963 1964

Pot Pot Pot

45,0% 45.0% 45.0%

200g 200g 200～

･SapporoWinesLtd･,KatsunumaWinery･
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Capacityofawhite 200～
oakbarrel

Volumeofthedistil･ 107i

lateandyearwhen 1982
transferredinto

1.8-gglassbottles

2001 2001 200i

192g 125g 93g

1982 1969 1982

ClassificationoL,i
brandy

Varietyofgr叩e

Fruit

Delaware

(1)

Yearofproduction 1964

Typeofstill Pot

Ethanolconcentration 45.0%

andvolumeofthe 180g
distillatestoredin
abarrel

Capacityofawhite 200J
oakbarrel

Volumeofthedistil- 96i

lateandyearwhen 1982
transferredinto

1.811glassbottles

Fruit Lees Fruit

Delaware Mixed: Koshu

(2) Kosわu,
Delaware

1964 1964 1966

Pot Column Pot

50.5% 45.0% 50.1%

1001 1001 1481

1001 2001 200i

64g 45g 84g

1982 1982 1982

2.Generalanalyses Generalanalyses

wereperformedaccordingtothemethods,

`̀Methods for Analysis of Musts and
Wines''1)and"Koku2:eich6Shoteibunseki-

.L.
r
r
.
I一一[
~′㌧
-｢
.I･L

ho-chtikai･乃2) Totalphenolwasdetermined

withthemodifiedautomaticanalyzerofthe

fl'Ow diagram describedbySlinkardand

Singleton.3)

Samples Mixed Raisin Mixed Koshu

1962 1963 1963 1964

Specificgravity 0.954

Ethanol,%byvolume 39.2

pH 3.70

0.954 0.949 0.957

38.0 41.2 36.8

3.77 3.91 3.70
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Totalacid,g/∫
asaceticacid

1.71

Volatileacids,g/∫ 1.34
asaceticacid

Reducingsugar,g/∫ 0.4
asglucose

Totalnitrogen,mg/7 7

Totalpheno1,mg/7 675
asgallicacid

Ash,mg/∫ 112

1.03 0.62 1.23

0.86 0.48 0.91

0.3 0.4 0.2

15 5 14

345 405 465

32 36

Samples era空

二
側

Dera昔

19

D u

6

h

6

os

19

冗

Specificgravity

Ethanol,%byvolume

pH

Totalacid,g/∫
asaceticacid

52

2

4

3

･

6

0

叩

39

3

1

Volatileacids,g/∫ 0.84
asaceticacid

Reducingsugar,g/∫ 0.4
asglucose

Totalnitrogen,mg/J 14

Totalpheno1,mg/J 442
asgallicacid

Ash,mg/∫ 104

52

3

6

2

･

8

7

0
･
9

40

3

0

06

2

0

0

61

9

4

4

･

6

5

0
･
9

33

3

1

50

4

7

3

4

･

6

9

7

4

0
･
9

40

3

0

0

0

12 10 12

310 435 450

60 152 80

3･Gaschromatographicanalysisof

higheraJcohols,acetaldehyde,andethyl

acetate Thebrandy(2pl)wasdirectly
injectedintoastainlesssteelcolumn(3mm

indiameterand2m inlength)containing

25%PEG6000 onShimalite,60/80mesh.

Theinstrument(Shimadzu,ModelGC-6A)

wasoperatedunderthefollowingcondi･

tions:injectionport,200oC;flameionization

detector,200oC;Column,linearincrease

from70oCto153oCat4oC/min;andcarrier

gas,nitrogen,at40mg/min.
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Samples Mixed Ra主sin Mixed

1962 1963 1963

血

I

冗

(mg/l)
Acetaldehyde

Ethylacetate

トPropylalcohol

iso-Butylalcohol

LButylalcohol

iso-Amylalcohol

トHexylalcohol

e

28

93

13

舶

ac

83

2

r

1

HHu e

7

9

4

2

C

6

1

5

4

1

2

a

0

r

1

t

3

4

2

6

0

5

2

2

7

1

7

92

Samples Delaware

(1)

1964

Delaware Lees

(2)

1964 1964

u

6

h

6

S

9

0

1

K

(mg/∫)
Acetaldehyde 21

Ethylacetate 49

1-Propylalcohol 16

iso-Butylalcoho1 32

llButylalcohol trace

isO-Amylalcoho1 70

トHexylalcohol trace

19

43

17

38

trace

64

1

e

20

59

16

67

raC

1-5

2

t e

1

3

1

1

C

6

2

2

5

1

6

ra

28

川川.

4.AnaIysisofglucoseandfructose

byHPLC Glucoseandfructosewere

analyzedwithbicinchoninicacidaccording
tothemethodsdescribedbySinnerand

puts.4)TheinstrumentsusedwereShimadzu
pumpunits,ModelLCl4AandModelLC-

3A,and a Shimadzu spectrophotometer,
ModelSPD-1. Thesample(10pl)was

appliedtoacolum nofShimadzugelSCR-

101N (0.7mm indiameterand30cm in

length).Thesugarswereelutedwithwater
ataflowrateof0.8mg/minandthecolumn

temperaturewaskeptat55℃.Thecolumn

effluent(0.8mg)wasmixedwiththebicin･
choninicacidreagent4)(0.5ml):amixture
of13mJofasolutioncontainingCuSO4･
5H20 (0.34g),30mJofasolutioncontaining
asparticacid(1.23g)andanhydroussodium
carbonate(1.7g),1,000mlofasolutioncon･
taining2,2'-bicinchoninicacid,disodiumsalt
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(1.5g)andanhydroussodiumcarbonate(72
g),and157mJofwater. Thereactionof
thesugarswith仇ebicinchoninicacidwas

carriedoutinastainlesssteeltube(0.3rrm

indiameterand15minlength)placedinan

ovenkeptatlOOoC.Thereactiontimewas
about49sec. Theabsorbanceat560mm

wasmeasuredafterthereactionmixture

hadbeencooledbyintroducingintoastain-
lesssteeltube(0.3m indiameaterand2m

inlength)placedinrunningtapwater.

5.AnaJysisofsimplephenoliccom･

poundsbyHPLC Simplephenolic
compoundswereanalyzedaccordingtothe

methodsdescribedpreviously.5)Eachbrandy

(20mg)wasadjustedtopH1.0withdilute
HCl.Thebrandywasextractedtwicewith
anequalvolumeofether. Theetherlayer

wasevaporatedtodryness. Theresidue

wasdissolvedin4mlof2NHCl,trans-

ferredintoaglasstesttubewithaglass

stopper,andheatedatl00oCforlhwitha

Taiyodrythermobath(ModelTA-2H).

Samples Mixed
varieties
1962

Ra主sin Mixed Kosllu

1963 1963 1964

Glucose 185

Fructose 168

(mg/～)

181 179 62

164 161 58

Samples Delaware

(1)

1964

Delaware Lees Koshu

(2)

1964 1964 1966

Glucose 180

Fructose 170

(mg/∫)
trace trace 182

154 trace 168

Samples 血

9

Mi

1

u

4
-

h

6

S

9

0

1

K

Gallicacid

Protocatechuicacid

Caffeicacid

p-Coumaricacid

4

1

7

8

7

3

6

7

3

4

5

7

5

00

6

3

2

9

06
7

■
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Samples Delaware

(1)

1964

Delaware

(2)

Lees

1964 1964

(mg/∫)
Gallicacid

Protocatechuicacid

Caffeicacid

p-Coumaricacid

1

6

4

4

05
3

2.8

0
10.9

10.7

9

5

5

7

3

5

3

5

2

1

2

6

4

6

05
4

･
r
rk.1r
i
fL
.GJ
㌧-r
∫
J
･｢J
..
rJ

匡

ヒ
ト
J

Aftercooling,thesample solution was
extractedtwicewith2mgofether. The

combinedetherlaye'rswereevaporatedto

dryness.Theresidueobtainedwasdissolv-

edinaqueousmethanolandthissolution

wasusedforanalysis.

6.Atomicabsorptionanalysisofca･

tions A25mlofeachbrandywaspoured
intoa50-mJporcelaincrucible,evaporated
todrynessfirstonawaterbath,theniman
ovenatlOOoC.Thecruciblewiththeresi･

duewasplacedinamufflefurnace(Yamato,
ModelFM-35)keptat525℃. Afterlh,

thecruciblewasremovedfromthefurnace,
andwater(long)wasaddedintoit. The
solutionwasevaporatedandheatedinthe
furnace. Theashobtainedwasdissolved

inlOmlof6NHClandthesolutionwas

evaporatedonawaterbath. Theresidue

wasdissolvedinlOmgof6NHClandevapo-

ratedtodryness.Theresiduewasdissolved

againinanapproriatevolumeof6NHCl･
Theconcentrationsofthe仁ationsinthis

solutionweredeterminedwi血 aHitachi

atomicabsorptionspectrophotometer(Model

170-30).

Samples xed

962

Mi

1

Raisin

1963

血

9

Mi

1

u

4

LH

6

S

9

0

1

K

Potassium

Sodium

Calcium

Magnesium

Iron

Copper 2

7

0

2

4

1

0

8

4

8

0

2

2

3

0

0

5

4

1

4

0

3

4

1

0

2

1

5

1

1

3

2

0

4

2
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Samples Delaware Delaware Lees

(1) (2)

1964 1964 1964

u

6

血

96

0

1

K

(mg/∫)
Potassium

Sodium

Calcium

Magnesium

Iron

Copper

7

3

3

3

4

6

0

0

4

3

5

2

5

8

2

3

0

0

3

6

3

6

6

6

6

0

0

8

3

6

7

A
-

9

2

3

1

0

4

7.Aminoacidanalysis Eachbrandy brane filter (Gelman,Alpha-45): The
(100ml)wasevaporatedtodrynessandthe filtratewasanalyzedaccordingtothemeth･
residuewasd･issolvedinlmJofwater. oddescribedpreviously･6)

Thesamplewasfilteredthroughamem･

Samples xed

962

Mi

1

Raisin Mixed Koshu

1963 1963 1964

Asparticacid

Threonine

Serine

Glutamicacid

Proline

Glycine

Alanine

lsoleucine

Leucine

Tyrosine

Lysine

013

ace

ace

ace

125

036

0
.

tr

tr

tr

1

0

0

0

0

0
0

(mg/∫)
0.040 0.019

0.005 0.011

0.023 0.020

0.010 trace

0.033 0.014

0.016 0.012

0.056 0.039

0.005 0.006

0.010 0.012

trace 0
0 0

3

7

9

3

o

o

o

o

oは
畑

地

…

0

0

6

0

1

1

0

0

0

0

■____l∵
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Samples Delaware Delaware Lees

(1) (2)

1964 1964 1964

Asparticacid

Threonine

Serine

Glutamicacid

Proline

Glycine

Alanine

lsoleucine

Leucine

Tyrosine

Lysine

5

5

7

7

5

1

1

6

2

7

2

1

0

1

0

1

1

6

0

1

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

(mg/∫)
0.017 0.020

trace 0.008

trace 0.023

0 0

0.012 0

0.020 0.016

0 0.108

trace 0.007

trace 0.012

0 0

0 0

010

003

008

ace

oo4

020

020

0

0

0
.

tr

o

o

o

o

o

o

o
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