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Table. 2 Saké aromac omponentr content. (y/ml)

Peak No. Componentr Content
4 Acetaldehyde 1.50

5 Methyl acetate 0.15

6 Propion aldehyde trace

7 Acetone trace

8 Metayl alcohol 5.63

9 Ethyl acetate 3.60

10 Ethyl alcohol 48.75

11 iso-valero aldehyde 1.50

12 Methyl-n-butylate 0.68

13 n-propy! alcohol 5.25

14 Ethyl-n-butylate 0.60

15 iso-butyl alcohol 22.50

16 n-butyl alcohol 4.50

Table. 3 Koji aroma comp onentr content. (y/g)

Peak No. Componentr Content
4 Acetaldehyde 0.23

5 Methyl acetate 0.75

6 Acetone 0.15

7 Methyl alcohol 0.60

8 Ethyl alcohol 3.00

9 n-propyl alcohol 1.13

10 Ethyl-n-butylate 0.30

11 iso-butyl alcohol 1.20

12 iso-amyl alcohol 3.00
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Table. 4 Average Volatile
Componentr of American Beerr

ppin
Ethyl acetato 21.4
Acetone 0.44
Amyl acetate 2.6
d-Amyl alcohol 19.5
Iso-amyl alcohol 57.7
Total amyl alcohol 73.9
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Table.5 Volatile Constituents in american beers

and Imported Europeam Beerr.

Acetaldehyde, Acetone, EthylAcetate
12.3(6~20) 2.9(2~4) 28.6(22~41)

Amyl Acetate Amyl Alcoholr
63(4~10) 31.7(26~36)

American

Acetaldehyde, Acetone, Ethyl Acetate
17.8(8~2.8) 3.1(2~4) 36.6(21~51)

European
Amyl Acetate Amyl Alcohols
6.3(5~8) 30.0(27~34)
( ) : Range.

Figures are in heights of peak on chromatograms
in recorder scale units.
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by weight.
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Table. 6 Identity of Components of Fractions from concentrated Neutral Substances
Fraction No. Components indicated by gas chromatography Components indicated by paper
chromatography
Methanol ? Methanol
Ni1—1 ” Ethanol 96% Ethanol
n-Propanol
sec-Butano trace
1 Isobutanol
N1—5 . n-Propanol n-or iso-Propanol
sec-Butanol n-or iso-Propanol
Isobutanol sec-0or isc-Butanol
N1— 6 Isopropanol n-or iso-Propanol
n-Propanol sec-oriso-Batanol
Isobutanol n-Butanol
n-Butanol
Isoamyl alcohol
NI— 10~ Isoamyl alcohol Isoamyl alcohol

Table.7 B-Phenylethanol content of wort and

various beers.

PPm
Wort 10.5
Pale ale(assorted) 14.5
Pale ale(B.L.R.F) 15.0
Stant 11.0
Lager 8.0
Mild ale 10.0

X SIS JER O, RE, Eoflkes Xy
B TR E 7 — VA E & DBIRIC DT dEBERET
7> T %, Strating %59 |ZEEKESEMG M
WD R & DB RS 2B L, TOW%ERK
SR Z <R b vBLORFEFFEAL SHERAL TS, £
DOIRERAZR T BLORSIORT . FEDILEEICD
WTHBSERZTE TS, ThbE, AV 7T I
Toa—n36~50ppm ; £ T I T &5~ p1.8~3.2
ppm; 7z =T FuTFTa—uv0.9~2.9ppm ; H S
oy F0.7~1.4ppmTH 5.

Table.§ Retention on Reoplex 400 and Identity

of Beer Aroma Componénts,

r*(mm)at diffcreat Componentsidenti-
tewperaturer (°C)| fiied by

Peaks
' [55° | 85°]100°/120°]150°| infra-red spectr

5 | 67 ethyl formate ? %
70 | 22
6 |8 1 methanol ? *

7 1103 | 43 ethanol

ethyl acetate

??

acetal
10 1163 | 61 ethyl propionate
11 214 propanol
12 1236 | 84 iso butyl acetate
13 271 | A ethyl butyrate
14 307 |101 iso butyl alcohol
15 448 139 n-butyl alc ohol
16 514 |159 isoamyl alcohol
18 213 |142 ethyl caproate
19 286 |177 hexyl acetate
21 214 n-hexyl alcchol
23 264 acetie acid
27 372 | 69 ethyl caprylate
28 479 | 86 propionic acid
29 103 iso butyric ocid
30 115 butyric acid
31 153 isovaleric acid
32 184 furfurye alcohol
33 213 ethyl caprate
34 221 ethyl-9-decenoate
35 286 177 | n-caproic acid
36 417 243 | B-phenylethyl acetate
37 565 334 | B-phenylethyl alcohol
38 737 1422 | caprylic acid
39 1, 178558

*Measured from starting-point up to peak maximum.
1 Not ideutified definitelr-by in fro-red ana-eyser.
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39 38 37 18 Fig.7 Gas Chromrtogram of the
_r 36 _ _ ot g 100x aroma concentrateon Reoplex
> 2x zlg 400 ata |programmed heating
A o © fnom 55~160,C.

5/{ 7\ 232l49 2 7 §§ Date; detector 110°C.; flow
ol VT 10x Se rate 200 ml. per min.; bnidge
’U ! Yy 55% current 350 milliamp.; Sample

0F %6 8 g0 7z 64 56 48 40 32 24 16 8 0 size 0.5 ml.; recorder 1 cm.

Time (min) per min.
B TR PRI MR I oL THRE R - 7 Table. 10 Effect of Temperaturl on Fermentation
2 1 s A 2 HeAZ) EN >/

Bavisotto 93 X 5 IC RS AP R, (L3 X
SHEFAEIC AL L 7o O ERRA O E LI DL TR

ELTWHA,

NS DREEFEI ~INCTRT.

Table.§ DescriptiveSummary of Volatiler Spectra

of Beer
Pk Identificatiou
Stationary phase : Glycerin
1 ‘ Pressure peak
2 | Dimethyl sulfide—tentative
3 Unknown
4 | Ethyl formate—tentative
5 } Ethyl acetate
6 Acetaldehyde +acetone +C3 acetates
7 ‘ Diocetyl-tentative
8 | iso-Amyl acetate
9 n-Amyl acetatl—tentative
10 iso-Propyl alcohol—tentative
11 Ethyl alcohol
12 n-Butyl alcohol
13 D-Amyl alcohol
14 | iso-Amyl alcohol
Peak | 1 gentification
0\'\ Stationary phase : Carbowax 1500
{ Pressure Peak
16 Unknown
17 Acetaldhyde
18 Dimethyl sulfide-tentative
19 Acetone
20 Unknown
21 Ethyl acetate
22 tert-Butyl alcohol-tentativl
23 Ethyl alcohol
24 n-Propyl alcohol
25 iso-Butyl alcohol

By-Product Formation

6°C 12.5°C - 25°C

ppm ppm ppm
Acetaldehydo 22.0 8.0 15.8
Acetoue 1.11 0.6 0.82
Ethyl acetate 1.8 09.4 14.8
iso-Amyl acetate 0.06 0.28 0. 36
n-Propyl alcohol 4.4 10.4 16.4
iso-Butyl alcohol 3.2 7.8 13.6
D-Amyl alcohol 2.4 14.2 15.5
iso-Amyl alcohol 14.7 35.2 32.7

Table. 11 Effect of Initial Wort pH on Ferment-
ation By-Product Formation at 12.5°C
pH 4.8 pH5.2 pH 5.8
ppm ppm ppm
Acetaldehyde 8.5 11.8 7.0
Acetone 0.66 0.61 0.60
Ethyl acetate 7.9 8.0 7.5
iso-Amyl acetate 0.40 0.44 0.62
n-Propyl alcohol 11.2 10.9 13.1
iso-Butyl alcohol 8.7 9.0 9.4
D-Amyl alcohol 11.4 11.5 13.8
iso-Amyl alcohol 32.0 32.2 36.9

Table. 12 Effect of Yeast Pitching Rate on

Fermentation By-Product Formation.

Low Rate High Rate Low Rate High Rote

12.5°C 12.5°C  25°C 25°C

ppm ppm ppm ppm
Acetaldehyde 6.2 8.0 6.4 15.8
Acetone 1.53 0.6 1.43 0.82
Ethyl acetate 10.0 9.4 10.8 14.8
iso Amylacetato 0.33 0.28 0.28 0.36
n-Propyl alcoho! 9.2 10.4 7.5 16.4
iso-Butylalcohol 6.6 7.8 6.8 13.6
D-Amyl alcohol 14.4 14.2 18.6 15.5
iso-Amylalcohol 35.6 35.2 33.8 32.7

( 12 )
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120}
Table. 13 Effect of Yeast Type on Fermentation By-Product 110}
Formationat 12.5°C. JOO}
Puse-Culture Brewing Yeasts g0}
NF. F F F 5-2000 Wine Bakess 801
+ Yeast Yeast
7-2094 3-1538 6-2091 5-2000 Rhodotorula Burguhdy Y©2S 70t
SP Strain
‘ 60}
Ppm ppm ppm ppm ppm ppm ppm 50t
Acetaldehyde 10.6 7.4 80 81 4.9 12.0 3.4
Acetono 0.35 0.30 0.60 0.3 0.29 0.30 0.50 40

Ethylacetatl 7.2 9.6 9.4 88 9.2
0.8 1.35 0.28 1.29 2.59 1.18 1.11 20+
5.0 10.4 7.0 7.4

iso-Amyl acetatl
n-Propyl alcohol 5.6
iso-Butyl alcohol 6.1 10.5
D-Amyl alcohol
iso-Amyl alcohol

7.8 10.2

KEE) S EE B X OBREDZ L, pitching rate
F 7R OXIFE pH 0F(L L D & Ch SRS E
RBICRESBEEEZ 2D ~T 5.,

Clarke %013 O 4 AV (LRHBIAE Lz H 22
U= bS5 T7 4 —REDIBEL D ~vE T —F R
U, ZNODRBRAFEF bV T AT AR h 81D 1R
R L, cndid, ©—FvaEEERBo65%ic
HlcBEDNTNE, T — ORI EERBEIZ12
Sppm Tk w RN, FHTIE 67ppm, EHEHTiZ61
pPPmMTH 7z, K v FTRMEFHBLCEFH T TRE
INTHEREZT AT -~V EELTL 385, 20
HERER T3 LEDNTING,

FED7 4V 5V FEC—LD T —EORS & %
DEZANS DENE% Sihto HHFE L, £DERESE 4 v
TINVTNIA~)V, T2ZVITFANUTII—EILIUE
BT IvTra—nvThy, M7 IvTra—afloE
BHBERIIEEAEELTED, KERER %5
FORRERKTZE, AV T INTET— O/
WTVDEDIDENEE— VDS THEZ IS L]
LT3,

&7 —EVIPBEL L& IR E 20185 Lo~
Tl 5.

Szilvingi 22 |IREHLBEFIR O © — v b D RS
R DECIC OO TRE L, T b ToFe FARE
HIMUBRT FVEBEBEP T LT3, (F14,
15, ¥ 8)

Bk 290 E LT Kepner 2563 (3 prai b o +

10.4 10.7 14.2 12.4 14.4
24.2 23.2 35.2 36.8 36.4 33.9 42.6

9.6 6.8 30

9.7 5.8 1ot '
9.6 5.0 6.4 Pasteurisationsgeit
6.2 9.6 20 40 60 mn

Diagramm.§ Zunahme des Azep—
ehyds in Abhingigkeit Oon
Pasteurisationszeit.

5 Y EE — D head space FOER T 5, [ 7
SNTNT—v, BFYNVEBRZFOU, B BT
Wy T2 dF—nT 7~ OEEGREAEE S 4
MEBHBE S o R/ m< b IS 7 TR L T s
B. ZTORER, HIZZRENT 208, BB EAE
ZALDPIS DT E2HE LT 5.

Tabelle. 14 Einfewz der Pasteurisierzeit (Bier S)

Azetaldehyd Azeton Athylazetat

Pasteurisiezeit REX% REX% RES%
Unposteurisiert 74.5 3.5 56.0
Pasteurisiert
20 min 88.0+ 18.1 2.0—43.030.0—46.4
40 min 105.0+ 40.9 3.0—14.349.0—12.5
60 min 157.0+110.7 3.0—-14.3 43.0@
12 Tage Somne 164 11201 4.0+14.3 5.0 Al
12 Std, UV-Licht
(Heraeus) 165+121.4 2.5—28.645.0—17.7
Tablle. 15 Einflwz einer Betriebspasteurisation

bei han delsiiblichen
Bieren
Bier Azetaldehyd Azeton  Athylozetat
RE*)% RE*% RE*»%

Sp
unpasteurisiert 95 2 21
part, 20 min bei
62°C 105-+10.5 4.5+125 21 0
G

(13 )



unpasteurisiert 69 2.5 48
past, 20 min bei

65°C 220218 2.5 0 2546
0

unpasteurisiert — — —

past, 10—15 min

bei 68°C —+6.4 — 430 ——31

*R.E.*= Recordereinbeiten
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Z. 7 FYET FUEEKKSICOLT Keppner 469
DHEBHEEAB L T3, CORBEREIGICRT.

DA BT FUBELLRHINZDIR 7 —ENiHES
BAEAVTINVTNI~I, AV TFTINT—WIEE
TR ICEBRIEHBO £ 25 v RREIN TN 5.

Mecke 249 [3JEHEOETO NIz L —F v —n—<= &
VIRAEEA RO 2R HHEEERELT, #R7
o= /77 4—RKEDT FUEERRS QTSI
T - T 5. BFHEFE zOBEORBARIT DL
THREL, MMOTEREOY FYBEOERKTEZHN A
257 4 — ELREANEBEOMARIC K DM,
EFL > T 5. FHFICX DBRHINIALEHITIXRED
L. Trbv, AT &) —n, ~FH s —n, ki
ETVFER, AVv7FaevrTrva—iv, 4 7FvT
Va—n, AV TIvTa—n, FBRIF, EBRT
Fou, rurvBIFou, SLYTYRIFV, B

1964 —5 5

#£16 7 FUBXUT FYEFOERRS

7 F U
i = R B =
IFITIVA—IV A FT I —)v
n-7 FoTowa—n T Z—
n-~F v 7Iva—i n-~%4/ —v
n-7 « =JVITFNTIva—iv 2-~FH ) —v

EEBR T X 7V
SuY v xTFNv
AFNTIHvA =)V
IFNTIva—iv
n-7 FoTIwa—i
AT INTHNa—I
n-7 Fou7nmwa—
n-~F T a—v
B-T 2= VEFNTI T~V
T bFTNWFEFR
AVTFNTNTEF

AFNTFNF PV
T A~

T T =
n-~%4% /7 —n
2-~FH )~

IFNVT T~}
ATavBI ATV
sy VT X Fv

ayBrsn, ~FERVBzFrv(zF v VBZFN),
YNV TN, ST VBIFU, A7) VBT
Fov, BERTFIV, BRAFv.
WERAFEOHRERFERCRFTINOF R 787
+ 45 »ld Silvaner wine ORMEERT D EL T
5.
Sihtos RO 7 F U BED 7 — BSOSy
ZREL TS, (FELD)

Table. 17 Composition of fusel oil fraction of grape and berry winer as calculated from peak
areas of gas chromatograms.
Troamyl | act Amyl n-Amyl n-Butyl Trohutiyl | n-Pnopyl
Wine alcohol alcohol alcohol alcohol alcohol alcohol
% % % % % %
Finnish red wine 75 12 + 1 11 1
Finnish white wine 82 12 1 0.5 4 0.5




& E LB

Webb %60 3Ei A —Z2 FS Y YE DY = J ~HOFE
KRBT DTREL TS, (FE18)

Table. 18 Volatile aroma components of flor sherry.

Component Rel. omt.

Isobutyl alcohol
Act-amyl alcohol
Isoamyl alcohol
n-Heryl alcohol
2-phenethyl alcohol
Ethyl acetate

Ethyl isohutyrate
Ethyl capreate
Ethyl caprylate
Ethyl lactate
Diethyl succinate
Diethyl malate
Isobutyl isobutyrate
Isobutyl caproate
Isoamyl acetate
Isoamyl isovalerate
Isoamyl csproate
Isoamyl caprylate
Hexyl acetate

V-Butyrolactone

Run o333 rvwnnondce ool

2-Phenethyl caproate
Acetaldehyde

Isoamyl Iactate

,_]

2-Phenethyl caproate S

Probally present
Act-amyl acetate
Act-amyl isovalerate
Act-amyl caproate
Act-amyl-caprylate
Isoamyl 2-methylbutyrcte

S. small: T. trace.
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Table. 19 Volatile components found in apple wine

Component Method of identificatisn
Acetaldehyde Derivatives, reteution timer
Acetone Derivativer, retention timer
Ethyl acetate Infrored, retention timer
Ethanol Infrared, retention timer

iso-Propanol Infrared, retention timer

iso-Butyl acetate Infrared, retention timer
n-Propyl propionate Retention timer

n-Butyl acetate Infrared, retention timer
iso-Butyl propionat Infrared, retention timer
Infrared, retention timer
Infrared, retention timer
Infrared, retention timer

Infrared, retention timer

iso-Butanol
iso-Amyl acetate
n-Butanol
igo-Pentanol
iso-Amyl-n butyrae Retention timer
n-Peutanol Retention timer

n-Hexanol Infrared, retention timer
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