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Abstract

Twenty esters, 14 alcohols, 5 aldehydes, 5 ketones, 5 factones, 2 S-containing compounds and 1 hydrocarbon
are identified by GC-MS from volatile compounds in a glucose solution containing Yeast-Carbon-Base medium fer-
mented for 64 hrs by Saccharomyces bayanus at pH 3.5, 25° C, 400rpm and 35L / h of aeration for 24hrs. Under
the different conditions of conservation{1~4), ethyl 2-hydroxy-4-methylpentanoate, ethyl succinate, nonano!
and phenylacetaidehyde are produced during conservation of fermented solution. 17 esters increased during
conservation at 13°C for 12 weeks and the increase of ethyl 9-hexadecenoate is important among 12 esters
increased during conservation at 35° C for 24hrs. During conservation, aldehydes increased at 35° C, but decreased
at 13°C and the great increase of isobutanal, benzaldehyde and phenylacetaldehyde is observed at 35°C.
Alcohol and lactones increased but ketones decreased during conservation.
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3L of fermented glucose solution

Centrifugation for 20min at 5°C, 4080G
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|
!
b

Extraction with continuous liguid / liquid extractor
with 300ml Freon 11 for 24hrs at 13°C

i

i
Aquecus phase

-l
Organic phase
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Washing witn 30mi of 10% NaHCOs

| for 10min.(3X)

Aqueous phase

Washing with 30mi of Freon 11 for 10min (3X)

Aqueous phase

!

{for acidic fraction)

Fig. 1. lsolation procedure of volatile concentrates.

Table 1. Description of used DUFTON columns

Organic phase ———————3

st step”

tength of column {em)

Materiat of spiral glass

Diameter of spiral {mm)
Diameter of central glass (mm)
LD, of glass tube {mm)

Final vol. to concentrate (mi)

Joint size 19/26

L

N

Organic phase

]

!
Organic phase {about 390ml}
{for neutra! fraction)
b
Concentrate to 1004l
using DUFTON column
l

~
G.C./MS.
2nd step” 3rd step” 4th step”
30 20 15
nickel nickel nickel
0.8 0.6 0.4
8 3 1.9
10 4.3 2.8
10 0.5 0.1

19/26 7/16 5/13

“This column is commercial products
*This column is fabricated in the laboratory
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Table 2. Changes of volatile component identified from the fermented glucose solution during conservation
Retent Amount (gg /1)
; etention . .
Volatile components index't Evidences® Sample 1 Sample 2 Sample 3 Samiple 4
o) (25°C, bwks)  (13°C, 12wks)  {35°C, 24hrs)

Esters (22)
Ethyl propanoate 384 A 1932.4 2167.3 ERMIE 1967.8
tthyl butanoate 605 A 703.2 711.9 899.4 669.8
Ethyl lactate +acetal 624 A 102.9 691.0 200.4 66.7
Isoamyl acetate 71 A 1173.8 1552.1 1811.6 1204.7
Ethyl 3-hydroxybutanoate 835 A 148.6 119.5 299 40.8
Ethyl hexanoate 974 AB 1096.7 993.9 658.9 762.0
Ethyl 2-hydroxy-4-methyi- 1134 A 0 56.4 31.2 23.8

pentanoate
Ethyl heptanoate 1209 AB 1.5 7.3 6.7 9.0
Ethyt succinate 1381 A 0 55.0 53.7 2.0
Ethyl octanoate 1417 AB 895.4 839.9 722.6 563.8
Methyl nonanoate 1472 AB 5.6 1.9 6.1 53
Ethyl phenylacetate 1528 AB 262.8 218.8 201.9 265.8
2-Phenylethyl acetate+ geraniol 1547 AB 262.8 213.8 2019 265.8
Amyl 2-methylvalerate 1691 A 29.2 43.9 453 42.3
Ethy! 9-decencate 1787 A 9.8 12.1 1n.7 10,9
Ethyl decanoate 1798 AB 2383 2247 247.7 158.1
Ethyl 2-hydroxy-3-phenyl- 1830 A 4.7 91.9 3.4 15
propancate

Ethyl propy! maiate 2019 A 27.8 383 27.9 31.8
Ethyl dodecancate 2142 AB 39.9 383 39.8 37.4
Isopropy! tetradecanoate 2498 A n.é 2.9 23.2 1.6
Ethyl 9-hexadecenoate 2907 A 2.9 4.7 5.8 9.4
Ethyl hexadecanoate 2932 A 4.5 4.7 7.7 6.9

Alcohols (15}
4-Methylpentanol 649 A 125.2 999 76.8 90.9
3-Methyipentanof 654 A 258.3 159.0 149.4 7423
2-Methylpentanol 661 AB 57.4 46,7 26.6 33.0
2,4-Dimethylpentanol 676 A 40.5 0 12.8 26.9
Heptanol 910 AB 3423 386.2 821 2551
Linalool 1218 AB 342.3 386.2 821 2551
2-Phenylethanol 1218 AB 63.6 25.9 42.7 39.9
Nenanol 1372 AB 0 0 2.0 15.9
a-Terpineol 1429 A.B 14.1 15.2 12.8 14.4
4-Vinylphenol 1460 A 5.0 0 1.9 6.4
Citroneliol 1455 A,B 507 502 59.8 57.2
1-Phepol~2-pentanol 1736 A 103.2 79.8 29.3 46.4
Nerolidol 2084 AB 43.1 36.7 25.0 23.2
2,3-Dihydrofarnesol 2370 A 15.2 12.8 17.4 7.7
Farnesol 2438 A 55.4 27.4 24.7 21.9

Aldehydes (6}
isobutanaf 208 A 36.4 452 5.3 105.4
Heptanal 764 AB 20.0 0 0 28.6
Benzaldehyde 919 AB 38.5 89 7.0 1131
Phenylacetaldehyde 1493 A 0 13.5 0 23.8
Nonanal 1227 AB 6.5 335 9.6 5.1
Decanal +unknown 1443 AR 42.5 28.1 2.5 3.2

Ketones{5)
2-Butanone 172 A 6.6 9.5 45.7 5.5
3-Methyl-2-butanone 346 AB 275.3 335 298.9 299.7
2-Heptanone 742 AB 31.3 B2.7 343 325

2-Nenanone 1197 AB 17.3 4.4 30.6 33.3
3-Keto-f- ionone 1912 A 8.0 Q . 0 18.4
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Table 2. Continued

Retention

Amount(ug/L)

Volatile components index™ Evidences” Sample 1 Sample 2 Sample 3 Sampic 4
o) (25°C, ewksl  (13°C, 12whksl (357 C, 24hrs)
Lactones (3]
y-Nonalaction 1762 AB 91.0 531 106.6 7.4
y-Decalactone 1918 AB 9.0 7.5 7.9 10.0
S-Decalactone 4956 A 14.7 1.7 5.0 6.2
d-Dodecalactone 2422 AB 55.4 27.4 24.7 21.9
d-Lactone 2891 A 2.8 3.9 2.4 1.7
Others (3)
Methanthiol acetate 363 AB 35.5 89.6 87.4 78.6
Xylene 687 A 33.2 813 8.6 310
2~ Mcthyltclrahydrolhlophcnone 3 957 AB 2438 206.8 151.5 157.6

"Rclcnuon ndex is estimated in acc ordancc with a modmed Kovats method 35

“4 1 Component is identified tentatively by GC-MS
8 1 Component is identified by authentic chemical
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Fig. 2. Consumption of glucose (density) and growth of yeast
during fermentation.
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