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Some neutral volatile compounds of botrytised wine. Yunome, H., K. Nisuimura, M.
Masupa, Y. Zenisavasnr, and E. Onxawa (Central Research Institute, Suntory Lid.,
Wakayamadai 1-1-1, Shimamoto—cho, Mishima-gun, Osaka 618) Hakkokogaku 59 :
177-184. 1981.

The volatile neutral components of botrytised wines and normal wines prepared
from grapes (Riesling and Sémillon, harvested 1975-1978) from the vineyard of
Suntory Yamanashi winery, Japan, were isolated and enriched by liquid-liquid extrac-
tion (#n-pentane) then analyzed by gas chromatography using a WCOT glass capillary
column and by GC-MS spectrometry. Typical botrytised wines and normal wines
produced in Germany and France also were analyzed by the same method.

Among 143 flavor compounds identified, quantitative differences between the
botrytised wines and the normal wines were noted for 34 compounds. The following
compounds were present in much larger amounts in the botrytised wines : 3-octanol,
1-octen-3-ol, benzaldehyde, furfural, Y-nonalactone, phthalide, ethyl levulinate, ethyl
phenylacetate, diethyl glutarate, diethyl azelate, and three unknown compounds.
The following compounds were present in much larger amounts in the normal wines :
isoamyl alcohol, 3-methylpentanol, {rans-3-hexenol, a-terpineol, 3-phenethyl alcohol,
2-methyl-3-thiolanone, 1, 1-di (2-phenylethoxy)-ethane, 4-vinylguaiacol, ethyl hex-
anoate, ethyl octanoate, ethyl decanoate, hexyl acetate, ethyl 2-hydroxy-3-methyl-
butanoate, ethyl 2-hydroxy-3-methylpentanoate, ethyl 2-hydroxy-4-methylpentanoate,
ethyl 2-hydroxy-3-phenylpropanoate, phenethyl acetate, ethyl phenethyl succinate,
and two unknown compounds. Very similar results were obtained with the foreign
wines.

Some of the botrytised wine flavor appeared in normal wine upon addition of
13 volatile and 5 nonvolatile compounds characteristic of botrytised wine.
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Characteristic components of botrytised wine
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Table 1. Japanese wines analyzed in this
study.
Wine Sample code

Botrytised wine
1975 Riesling, Sémillon B-1
1975 Riesling, Sémillon B-2
1976 Riesling B-3
1976 Sémillon B-4
1977 Riesling, Sémillon B-5
1977 Riesling, Sémillon B-6
1978 Riesling B-7
1978 Sémillon B-8
1978 Riesling, Sémillon B-9

Normal wine
1975 Riesling N-1
1975 Sémillon N-2
1976 Riesling N-3
1976 Sémillon N-4
1977 Riesling N-5
1977 Sémillon N-6
1978 Riesling N-7
1978 Sémillon N-8

Table 2. German and French wines analyzed in this study.

Wine Sample code
Botrytised wine
German
1959 Riesling, Trockenbeerenauslese (Rheingau) GB-1
1967 Riesling, Trockenbeerenauslese (Rheinhessen) GB-2
1976 Riesling, Trockenbeerenauslese (Rheinhessen) GB-3
French
1967 Premier Grand Cru (Sauterne) FB-1
1969 Premier Grand Cru (Sauterne) ¥B-2
1970 Premier Grand Cru (Sauterne) FB-3
Normal wine
German
1975 Riesling, Kabinett (Rheingau) GN-1
1977 Riesling, Kabinett (Rheinhessen) GN-2
French
Sec (Graves) FN-1
1977 Sec (Graves) FN-2
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Wine 200 ml foo. ASICEBIAVEFBRTAVEORBICZDS
<—100 ¢l of internal standard Sz AT DWVTIE, 12% (v/v) =&/ —NVEK
(0.1% cyclopentyl undecanoate) ICAIBHEME A 1 ppm 75 3 & S ICRIML, 74 YD
Liqzlzi(c)l-}-llli.t)zuid extraction with 100 ml z#-pentane BA & F UM HEE RO TELAY O N EEY%E - D
Washed with 30 ml sat. NaHCOs MENEEELL 2 K0, RO WERMFEI MIEZMA
Washed with 30 ml water 7.
Dried over Na:SOq
Concentration EREREIUEE
K. D. concentrator* with Schneider column
Rotary evaporator in vacuo SEHERE  REHIWEZILABICOVTOERS
Wine extract ca. 30 ul B, =FNVEBROWRELD 5% THo7-. BE

GEJkaSO#lmkaw) 74 YOy 2 R I RRE DS AICHI

NTWBZ &S, B tx T~k - THER Iz,
GC, GC-MS itk RIE NIz LAHE Table 3
KRTBOTHE. BETAY, BE7AVHOREE
HEELE. SFEEEUTOBYTH 3. IhiAbsis, Tova—E33 s, X5
54L&, ZDMh50L&MY, AF13T/ILAMTE - 1.
ZDWN3LEWIISBIOERT Y A1 Vb Hrizic RH
NI TH B, T OME6DRAULAHDOELED

Fig. 1. Preparation of wine extracts.
* Kuderna Danish concentrator.

# 5 4 ¢ PEG-20M 50 m X 0. 25 mm¢
WCOT 7 RF T ) —H T A

) ((?hrompaclic#iﬁi)oc . e
H ?Aﬁﬁ 1 70—220°C ( . 2/“::;1) B’ET A 2 OIS
BUSHEAR, MIHEHELE : 250 DEETA v EBH T4 Y OLERY  RET 4

* % YT HZR: He £1ml/min
27V PH: 1:100
yrvIE: 14

VEEBTA VOBRRBEOSORERBH R « 7a= b
75 1% Fig. 2R/ L. WMUA V2 EBELT, ¥
MS £ 5 VALRE : 70 &V KEBRE7 A Y EBRICHFEL A Hii14tah T,
MS £ F Y IREE : 250°C N 3{LABIIRAMETSH - /- (Table 4). —7F, &
CEE7 4 VY CERICHEEL tAPIZ20{t&HT,
BRHINIALABOERIIAN 834 7 — 24 X KN 2{LABIRAWE TH - 7= (Table 5).
FaEANT, REEER (B cREHELfT- ARBISH U727 4 ~id, Riesling f& & Sémillon f&

7 - 50 ; T

)
! - hh@dwni N
: I i K 1 f A
i e !

) . ) 90 (miny

Fig. 2. Chromatograms of pentane extracts of botrytised wine, B-4 (top),
and normal wine, N-4 (bottom).
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Table 3. Compounds identified in wines by GC and GC-MS.
Alcohols Ethyl octadecanoate 5~-Methylfurfural
Aliphatic Ethyl oleate 2-Acetylfuran
Pentanol #-Butyl acetate 2-Methyl-3-thiolanone

Isoamyl alcohol
3-Pentanol(t)
3-Methylpentanol
4-Methylpentanol
Hexanol
cis-3-Hexenol
trans-3-Hexenol
trans-2-Hexenol
Heptanol
2-Heptanol
Octanol

3-Octanol
2-Octanol(t)
1-Octen-3-ol
2-Ethylhexanol
Nonanol
2-Nonanol
Decanol
Dodecanol
Isododecyl alcohol(t)
Methionol ,

Terpene
Geraniol
Ho-trienol
Linalool
Nerol
Terpinen-4-ol
a~Terpineol
1-Terpineol
3, 7-Dimethyl-2, 5, 7-
octatriene-1-ol

Aromatic
Benzyl alcohol
-Phenethyl alcohol
3-Phenylpropanol

Esters

Aliphatic, Monobasic
Ethyl isobutanoate
Ethyl butanoate
Ethyl isopentanoate
Ethyl 2-methylbutanoate
Ethyl hexanoate
Ethyl #~2-hexenoate
Ethyl 2, 4-hexadienoate
Ethyl heptanoate
Ethyl octanoate
Ethyl nonanoate
Ethyl decanoate
Ethyl 9-decenoate
Ethyl dodecanoate
Ethyl hexadecanoate
Ethyl 9-hexadecenoate

i-Butyl octanoate
i-Amyl acetate
{-Amyl hexanoate
{-Amyl octanoate
Hexyl acetate
Ethyl lactate
Ethyl 2-hydroxy-3-
methylbutanoate
Ethyl 2-hydroxy-3-
methylpentanoate
Ethyl 2-hydroxy-4-
methylpentanoate
Ethyl 3-ethoxypropanoate

~ Ethyl levulinate

Ethyl methionate
Methyl lactate
Propyl lactate
i-Butyl lactate
i-Amyl lactate

Aliphatic, Dibasic

Methyl ethyl succinate
Diethyl succinate
Ethyl propyl succinate
Ethyl i-butyl succinate
Ethyl {-amyl succinate
Ethyl hexyl succinate
Diethyl malate

Diethyl malonate
Diethyl glutarate
Diethyl adipate
Diethyl azelate

Aromatic
Methyl p-hydroxy benzoate

Ethyl 2-hydroxy-3-phenyl-
propanoate

Ethyl benzoate

Ethyl phenylacetate

Ethyl furoate

Phenethyl acetate

Phenethyl hexanoate

Phenethyl octanoate

Ethyl phenethyl succinate

Carbonyls
4-Hydroxy-4-methylpentan-

2-one
2-Heptanone
2-Nonanone
2-Nonen-4-one
Damascenone
Benzaldehyde -

Phenylacetaldehyde

Acetophenone
Furfurel

1-Methylpyrrole-2-aldehyde
1-Ethylpyrrole-2-aldehyde
5-Methylpyrrole-2-aldehyde

Acetals

1, 1-Diethoxyethane

1-Ethoxy-1-isopentoxyethane

1-Ethoxy-1~
(2-methylbutoxy)ethane

1, 1-Diisopentoxyethane

1, 1-Di-(2-methylbutoxy)—-
ethane

1, 1-Di-(2-phenylethoxy)-
ethane

1, 1-Diethoxy—-2-propanone

Lactones

5-Methyl-5-
vinyltetrahydrofurane-
2-one

Y-Nonalactone

trans—-f-Methyl-Y-octalactone

cis—-f3-Methyl-Y-octalactone
Phthalide
0-Nonalactone

Ethers

Linalool oxide(cis-THF)
Linalool oxide(frans-THF)
Linalool oxide(cis-THP)
Linalool oxide({rans-THP)
Nerol oxide

Vitispirane
Vitispirane(isomer)

1-(2, 3, 6-Trimethylphenyl)-3-

ethoxy-1-butene
Furfuryl ethyl ether

Phenols

p—Cresol .
p-Ethylphenol
4-Ethylguaiacol
4-Vinylguaiacol
Eugenol

Hydroéarbons

Benzene
Toluene
Dimethylbenzene(t)
Trimethylbenzene(t)
Naphthalene
Dimethylnaphthalene
1,1, 6-Trimethyl-1, 2—-
dihydronaphthalene

Miscellaneous

Benzothiazole

t : Only trace quantity detected.
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Table 4. Compounds contained in larger amounts in Japanese botrytised wine
than in normal wine. .
Botrytised wine (ppb) Normal wine (ppb)
Compound " .
av. max. min. av. max. min.
3-Octanol 19 35 6 0 0 0
1-Octen-3-ol* 22 39 8 0 0 0
Benzaldehyde 272 1,174 44 13 35 1
Furfural 129 214 7 14 43 0
Y-Nonalactone 61 99 24 11 28 1
Phthalide 65 103 50 18 26 6
Ethyl levulinate 58 111 32 — 11 t
Ethyl phenylacetate 14 26 5 8 17 0
Diethyl succinate 6, 250 12, 480 1, 386 4,580 8, 500 299
Diethyl glutarate 20 40 0 9 12 0
Diethyl azelate 26 44 12 — t t
UK-18* 50 93 28 27 44 4
UK-46* 91 151 52 7 15 5
UK-59% 144 244 14 0 0 0
Significance level : P<0.05 (except diethyl succinate).
* Calibration factors of these compounds were not determined as they were not
identified or not sufficiently pure.
t : Only trace quantity detected. -
Table 5. Compounds contained in larger amounts in Japanese normal wine than
in botrytised wine.
Botrytised wine (ppb) Normal wine (ppb)
Compound » -
av. max. min. av. max. min.
Iscamyl alcohol 111,800 159,000 86,700 396,000 652,000 305,000
3-Methylpentanol 27 51 9 80 106 47
trans-3-Hexenol 46 56 18 118 256 40
a-Terpineol 12 26 5 45 74 26
Phenethyl alcohol 12,490 24,100 9,210 36,300 53,500 27,400
2-Methyl-3-thiolanone — 12 t 51 88 12
1, 1-Di-(2-phenylethoxy)ethane* — 10 t 30 72 0
4-Vinylguaiacol* ' —_ t t 101 494 5
Ethyl hexanoate 285 419 185 674 1,174 374
Ethyl octanoate 230 483 87 941 1,639 372
Ethyl decanoate 50 101 15 185 310 68
Hexyl acetate — 26 t 110 488
Ethyl 2-hydroxy-3-methylbutanoate* — 7 t 16 38
Ethyl 2-hydroxy-3-methylpentanoate* — t 0 16 21 13
Ethyl 2-hydroxy—-4-methylpentanoate* 76 130 17 228 433 35
Ethyl 2-hydroxy-3-phenylpropanoate 136 234 90 279 613 62
Phenethyl acetate 31 50 19 248 601 63
Ethyl phenethyl succinate — 27 t 51 121 0
UK-14* 1 15 0 36 95 0
UK-34* — t t 22 55 2

Significance level : P<0.05 C

* Calibration factors of these compounds were not determined as they were not identified or not
sufficiently pure.

t: Only trace quantity detected.
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Table 6. Compounds contained in larger amounts in botrytised wines than

in normal wine.

German®* (ppb)

French® (ppb) Japanese® (ppb)

Compound GB(n=3) GN(n=2) FB(n=3) FN(n=2) B(n=9 N(u=8)
3-Octanol 17 2 4 0 19 0
Benzaldehyde 138 106 136 42 272 13
Furfural 2,307 ' 193 2,136 164 129 14
Y-Nonalactone 42 12 53 16 . 61 11
Ethyl phenylacetate 30 11 50 9 14 8
Diethyl succinate 11,700 2, 860 23, 200 6, 200 6, 250 4,580
Diethyl glutarate 12 — 77 22 20 9
UK-46* © 63 15

Values are averages.
* See Table 2.
b See Table 1.

60 14 91 7

* Calibration factor of this compound was not determined as it was not identified.

Table 7. Compounds contained in larger amounts in normal wines than

in botrytised wines.

German® (ppb)

French® (ppb) Japanese® (ppb)

Compound

GB(n=3) GN(n=2) FB(n=3) FNn=2) B(n=9) N(n=8)
Isoamyl alcohol 9,500 183, 800 125, 200 305, 000 111, 800 396, 000
3-Methylpentanol 18 24 20 49 27 80
trans-3-Hexenol 48 146 16 68 30 118
2-Methyl-3-thiolanone 0 53 7 63 — 51
Ethyl hexanoate 322 421 481 706 285 674
Ethyl octanoate 574 552 579 815 230 941
Ethyl decanoate 72 118 79 192 50 185
Hexyl acetate —_ 72 — 34 — 110
Phenethyl acetate : 41 75 55 78 31 248
UK-34* 13 30 38 60 — 22

Values are averages.
s See Table 2.
b See Table 1.

* Calibration factor of this compound was not determined as it was not identified.
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Table 8. Compounds added to normal wine
to evaluate the botrytised wine flavor.

Characteristic compounds

of botrytised wine Amount added

2, 3-Butanediol 1.4 g/l
Glycerol 15.5 g/I
Ethyl acetate 55 mg/!
#n-Propyl alcohol 25 mg/l
Gluconic acid 2,830 mg/!
Glucronic acid 151 mg/!
Acetic acid 1,094 mg/!
Citric acid 514 mg/!
3-Octanol 19 mg/!
Benzaldehyde 259 mg/!
Furfural _ 115 mg/!
Y-Nonalactone 50 mg/!
Phthalide 47 mg/l
Ethyl levulinate 58 mg/!/
Ethyl phenylacetate 6 mg/!
Diethyl succinate 1,675 mg/!
Diethyl glutarate 11 mg/!
Diethyl azelate 26 mg/!
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T GC, GC-MS ik & » T HiE, WBRERSFE

T, 1BtaMEREL .
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2 {t&¥ 3-octanol, 1-octen-3-ol, benzaldehyde,
furfural, Y-nonalactone, phthalide, ethyl levuli-
nate, ethyl phenylacetate, diethyl glutarate, di-
ethyl azelate, 3 R&ALAW. BB 7 1 VICHEHIC
2 {bA4 isoamyl alcohol, 3-methylpentanol,
trans-3-hexenol, a-terpineol, S—~phenethyl alcohol,
2-methyl-3-thiolanone, 1,1-di-(2-phenylethoxy)-
ethane, 4-vinylguaiacol, ethyl hexanoate, ethyl
octanoate, ethyl decanoate, hexyl acetate, ethyl
2-hydroxy-4-methylpentanoate, ethyl 2-hydroxy-
3-phenylpropanoate, phenethyl acetate, ethyl
phenethyl succinate, 2:R&{LE&Y.

3. HAEECEEY A vico0Th AROEMIHE

RBIxni.

4. BE7A VRCESBICHEE LSRG EER
74 VEHRML, BEFEET -5, BEED
BREZO—-ME2BLTVBC BRI,

AMEOREL, BISHEERFBETESAS TRE
L.
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