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Changes of Volatll(, Flavor Compounds of Seibel Grape Must during Alcohol Fermentation and Aging.
Koh, Kyung-Hee  and Woo-Young Chang'. Major of Food Science and Nutrition, The Catholic University of
Korea, Puchon 422-743, 'Research and Development Center, Namyang Dairy Products Co., Ltd. — A great vari-
ety of the volatile metabolic by-products was [ormed in yeast cell during alcohol fermentation. The seibel
grape (Vitis lgbrasca) which was grown in the Southern Korea uscd for wines. The objective of this research
was 10 identify the volatile flavor compounds during alcohol fermentation and aging at 12°C. Saccharomyces
cerevisiae and Schizosaccharomyces pombe were inoculated and fermented in seibel grape must. The volatile
flavor compounds of logarithmic, stationary and death phases were extracted, concentrated and identified by
gas chromatograph/mass spectrometer (GC/MS). The volatile flavor compounds were determined by a
Hewlett-Packard 5890 IT Plus GC which was equipped with Supelcowax 10 fused silica capillary column
(60m x 0.32mm x 0.25 um film thickness) wall coated with polycthyleneglycerol. The scan detection method
allowed the comparison of the spectrum from the chromatogram of volatile flavor compounds to those in data
Wileynbs base library. Among the volatile compounds collected by ether-hexane extraction method, the evolu-
tion of 20 main compounds, such as 9 esters (cthyl butyrate, isoamyl acetate, ethyl caproate, n-hexyl acetate,
ethyl caprylate, ethyl caprate, diethyl succinate, ethyl hexadecanoate, 2-phenethyl acetate), 4 alcohols (3-
methyl-1-butanol, 1-hexanol, 1-heptanol, benzoethanol), 4 ketones and acids (2-octanone, caproic acid,
caprylic acid, capric acid), 2 furan and phenol (2,6-bis(].1-dimethyl ethyl)phenol, 2,3-dihydrobenzofuran)
were observed during alcohol fermentation and aging. The production of the esters during alcohol fermenta-
tion with S. cerevisiae was higher than those of Sch. pombe. The sensory scores of the aged wine samples in
aroma, tasic and overall acceptability were not significantly different (p<0.05).

Key words : seibel grape must, Saccharomyces cerevisiae, Schizosaccharomyees pombe, volatile flavor com-
pounds
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Fig. 1. Flow diagram of the solvent exiraction procedure for
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Fig. 2. GC chromatogram of the voatile flavor compounds on
seibel grape must.
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Fig. 3. GC chromatogram of the volatile flavor compounds on
seibel grape must during alcohol fermentation with S. cerevi-
sige.

A, Logarithmic phase; B, Stationary phase; C, Death phase.
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Fig. 4. GC chromatogram of the volatile flavor compounds on
seibel grape must during alcohol fermentation with Sch.
pombe.

A. Logarithmic phase; B, Stationary phase; C, Death phase.
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Table 1. Changes of the volatile flavor compounds on seibel grape musts during alcohol fermentation with S. cerevisiae at 12°C

Phase (Peak area %)

Peak No. Compounds Identification
Seibel grape must  Logarithmic Stationary Death
Eslers
2 Ethyl butyrate - - 0.38 0.10 AB
3 Isoamyl acetate - - 16.49 4.08 AB
5 Ethyl caproate - - 0.59 0.58 AB
6 n-Hexyl acetate - - 0.44 0.24 AB
10 Ethyl caprylate - - 0.83 0.43 AB
12 Ethyl caprate 1.33 - - 0.24 AB
13 Diethy! succinate 0.22 1.32 - - AB
14 Ethyl hexadecanoate 1.11 - - - B
15 2-Phenethyl acetate - - 0.41 0.41 AB
Alcohols
4 3-Methyl-1-butanol - 7.81 2]1.21 21.72 B
8 1-Hexanol - 0.42 6.13 1.74 B
11 1-Heptanol - 0.31 0.24 B
18 Benzoethanol - 3.52 17.51 19.52 B
Ketones and Acids
7 2-Qctanonc - - - 0.20 B
16 Caproic acid - 2.92 6.52 4.78 B
19 Caprylic acid 1.03 4.23 18.12 20.0 B
22 Capric acid .24 0.15 9.31 312 B
Furans and Phenols
17 2,6-bis(1,1-dimethyl ethyl)phenol - 3.42 1.01 0.44 B
26 2,3-Dihydro benzofuran 0.12 6.22 0.55 0.35 B

A, Retention time; B, Mass spectrometer.
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Table 2. Changes of the volatile flavor compounds on seibel grape musts during alcohol fermentation with Sch. pombe at 12°C

Phase (Pcak area %)

Peak No. Compounds - - Identification
Seibel grape must Logarithmic Stationary Death
Esters
2 Ethyl butyrate - - - 0.14 AB
3 Tsoamyl acetate - - 0.24 0.71 AB
3 Ethyl caproate - - 0.10 0.63 AB
6 n-Hexyl acetate - 0.10 0.12 0.27 A.B
10 Ethyl caprylate - - 0.63 0.73 A.B
12 Ethyl caprate 1.33 - - 0.08 A B
13 Diethyl succinate 0.22 - 0.15 - A B
14 Ethyl hexadecanoate 1.11 - - - B
15 2-Phenethyl acetate - - .13 0.18 A,B
Alcohols
4 3-Methyl-1-butanol - 4.24 13.61 19.74 B
8 1-Hexanol - 6.12 2.70 2.46 B
11 1-Heptanol - 042 0.28 0.38 B
18 Benzoethanol - 5.94 9.50 10.12 B
Ketones and Acids
7 2-Octanone - 0.39 0.47 0.43 B
16 Caproic acid - 3.53 3.67 3.88 B
19 Caprylic acid 1.03 6.18 10.0 9.60 B
22 Capric acid 1.24 2.20 - 1.14 B
Furans and Phenols
17 2,6-bis(1,1-dimethyl cthyl)phenol - 0.63 1.09 0.77 B
26 2,3-Dihydro benzofuran 0.12 0.22 - 0.67 B

A, Retention time; B, Mass spectrometer.

Table 3. Changes of the ester contents on seibel grape must with

different yeast strains during alcohol fermentation at 12°C (mg/1)

Yeasl strain EB 1A ECO HA ECL ECR PA DS
Grape must - - - - - 1.0 1.3 -
Logarithmic phase
S. cerevisiae - - - - - - - 47
Sch. pombe - - - 1.2 - - - -
Stationary phase
S. cerevisiae 248 38.9 84 33.6 87.0 - 334 -
Sch. pombe - 3.5 32 23 1.7 - 1.3 -
Death phase
S. cerevisiae 45.0 56.8 3.0 5.9 11.7 21.8 4.3 -
Sch. pombe 18.4 9.64 48.2 19.8 40.4 7.6 15.6 -

EB, Ethyl butyrate; IA, Isoamyl acetate; ECO, Ethyl caproate: HA.

ethyl acetate; DS, Dicthyl succinate.
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Table 4. Changes of the ester contents on seibel grape wine with or without yeast cell during aging at 12°C (mg/1)

Treatment EB IA ECO HA ECL ECR PA DS

S. cerevisiae Without 2.4 38.0 8.1 29 9.7 2.5 2.4 2.0
With 2.2 32.8 7.5 2.4 9.1 2.8 - 2.3

Sch. pombe Without 1.5 132 6.1 1.9 6.5 2.1 1.9 0.6
With 1.6 148 6.1 2.5 8.0 2.0. 2.3 1.1

EB, Ethy! butyrate; IA, Isoamyl acetate; ECO, Ethyl caproate; HA. n-Hexyl acetate; ECL, Ethyl caprylate: ECR, Ethyl caprate; PA, 2-phen-

ethyl acetate; DS, Diethyl succinate.

Table 5. Mean scores of the sensory evaluation data on aged wines

Characteristics
Treatment
Color Aroma Taste After taste Overall acceptability
S. cerevisiae
Without yeast 6.29¢ 6.43" 571 5.57 5.43%
With yeast 7.14% 6.29° 5.14% 5.57° 5.71%®
Sch. pombe
Without yeast 6.88¢ 6.13% 5.25% 5.75% 5.25%
With yeast 6.254 6.50° 5.75° 5.50° 5.50%

1) Mean score of 32 assessors, Mean within columns followed by same superscripts are not signiticantly different (p<0.05). 2) Sensory char-
acterisitics were rated on 9-point scale : like extremely(9). dislike extremely(l). 3) Significant difference at 5% level by Duncan's multiple

rang test.

Bl w)Eeld Ao FAHE AT

ofof & 7ot

s

o4 A

XME& & Esters &7|A=o| wHs}

Seibel TEEL B BT VEARL © o 2Ee] A
g2 T, 2ar] rEE deRdda 3 05[] el
B7F AAEgEY WE 27 S cerevisiges WEZST)
o 6~7FF2] olEE A7) AlAEilew o xE A
Mekell 9lolM 8. cerevising?} Sch. pombe X} ol 2|
o vl welch w3t UE F|7hH R ol B AMERE Bl
3] Xm R B3 2% Awr)d Fule] AAdke v
v}, Seibel L=l ethyl caprate®} 2-phenethyl acetate
7} ZH2E 1.0mg/igh 1.3 myt E-Elglent g 4ol A
A S, cerevisiaeRte] diethyl succinate® 4.2 mg/lPi At
Wolgict. A7) "Eﬂ 8] Aol MAE] F7FEled
isoamyl acetate”} 713 FX3H BAsle JdAHR Vel
o},

ol =Ele] A S Hul A aketo acid7h A4S}
A decarboxylationZ} A& 73 ucyl coenzyme AE A
kA =tk Acyl group®] alcoholysise] £]3t acyl coen-
zyme A2] AT cstere] AAHS 7P oA FHe} ol o
2B Aol EEFo| ol ¢l acelic acidsh
ethanol®] esterifications E31M7} o2l yeast cellglell A
esterificatione] Zelu} FA# = Nordstrom®] ¥ efs
UA|FSASH 19]. Table 3. 40lA HEZA F A== o
2w 22] okt A7; Fe] o 2Ele] k& wlas] 2w A

A8t seibel L= fle] Sl ol 2B ofo] FH3)
A 74 S-S B3 4 glgdr). o] wiE-Ee] o
7} C5~C89] BASE 7HE= Zﬂ—r'z] FA o) Ee| =R

AA; ol Ak H”‘E‘Vl- k7] wEeg Helo)
Chisholm £[81& WEEFE 2377 AASHA =49 &
Eeoll 2] AR acctate”h /‘-Wﬁ] 7HEEslso] fruitness
7} 7kAgr ¥t oldg}l acetater} acetic acid® W EE}ed

EEF] gl oFke ok Hsioiet.

5'.;*"'5?:‘!“

KOh[ . pombe TFE 4T
"y 3 EEZ 3’,—_]** /\]*Dﬂf\i ‘:’11'4 7%, Sch. pombe 7]—
S. cerevisiae B} FHT sledom &k iUt FIE A
THe F dFAbelel] felgh Apelrh gletarl Hmshgict
Table 5—‘—"~ S. cerevisiae, Sch. pombe TiHE UEE vy
EEFE 273 12°C T, ERReE] §52 o2
Z|7kgk '? I AAS AARE Dalelw}. S, cerevisiae, Sch.
pombe2] 5, ERRE FF-Z 2elst 25 25 2
ek, B, F8Ee) HrlellA] felgl &elE Holx °L°]’T-+
(p> 0.05).

o [#]3
S =

A= Ffel|A] FEE) k2 g WIET (seibel FEVE
cs]-g-zﬂ-oﬂ S. cerevisiae, Sch. pombeZ seibel LT #
—7g-‘<"5]-0=] 12°C°ﬂ ,1_] B‘_e‘l_—:é‘_}\]a_i_% q} B‘}-_'g._—r],zq "7]_ )H -s-oﬂ /\g
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AE= A )R] TR CaBY oS GCo
GO/MSE o]4skd EX3)gct. S cerevisice, Sch. pombe
of o) WEH seibel ExF2 W57, A7), AFE7|E
o] 871428 ether-hexane 22 FE3e] GCE #4
& Az} o 5004%F2] P)AdEel HelEUA, GO/MSE o
23te] mass spectrum2 o] Wileynbs libraryol] 2|3j
Fol®l F9 20589 |AHELZ | alcoholF 4%, ketone

29} acids 5%, esters 9%, furan Y phenoly 232
7| 5o HIEAE FHFAstgoh S cerevisineT= Sch

pombeBT} UF-E WE F of|4w|Eo] PR Fpe] F
orem, A7) oA isoamyl alcohol, ethylcaproate, n-
hexyl acetate, ethylcaprylate®} 2-phenylacetatet 9 9]
T vehigdeh A Bl 59 FRA71A] o
2537k 12°Co0M AR As BRE we] F AR A
9] o2 )R- wima Az Z Wik 9
D57} Ao Fefe] §-5o) o =g F =, &
7], EgE e HrjelM ol Aol vheldA] sk
(p<0.05).
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