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Flavor Characteristics of Omija (Schisandra chinensis Baillion)
Added Onion Fermented Beverage
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(Abstract)

This study aimed to present data for the industrialization of Omija added onion
fermented beverage (OOFB) development by analyzing the volatile flavor components. A
total of 55 compounds, including 4 terpene derivatives, 9 esters, 5 aromatic compounds,
6 alcohols, 7 ketones, 3 aldehydes, 11 acids, 1 sulfur-containing compound, 8 furans
and 1 other, were identified in OOFB. The content of fragrance components was high
with 37.8% of acids and 29.0% of furans. 2,5-dimethyl thiophene, a sulfur compound, is
a compound produced during the acetic acid fermentation of onion, and is thought to
affect the onion flavor of OOFB.
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Table 1. Formulation of drink prepared with. Omija added onion fermented beverage

Water Onion vinegar Omija concentrate Brown sugar Apple concentrate
72.31 (%) 10.00 (%) 1.13 %) 4.40 (%) 12.16 %)
e} AFAS AEAE05C, 25%E AetdE]) & b deklth B4 23S Y EE 2207,

AFH (AN Saccharomyces cerevisiae, ATCC
9763, 30, 100 rpm, 5%7t HiH) Y ZARIR
(FARE AN Acetobacter pasteurianus, ATCC
9432, 30°C, 200 rpm, +715FUF 0.5 NL/min,
1097F HighE &3l dupdaole AxsiGich. &
nRPA7E bl S=0] Al vigHe ofH|A]
o gl ough] 2047 ARM15)E sofl Table 13+
o] Qulr} 529M(72 °Brix, (e, ARt &
SH(72 °Brix, (FRM%R) 9 SEFEA, A

WS TRle] AR Mg,

22 329 | 8=
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229 (Liquid-Liquid  Extraction: LLE)9]]
o3t AlRe] MAZ= Klim¥t Nagyel =H[16]]
w2} Mixxor(commercial liquid-liquid extractor
combining a mixer separator piston to a
reservoir, Lidex Corp., Jerusalem, Israe)E o8
SHiTt. &, Mixxorol Als 10 mLeF Wi 22
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diethylether &g-8-91(1:2) 30 mLE A7t} 3
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Table 2. Volatile flavor compounds of Omija added onion fermented beverage and its ingredients (ng/g)

oc? ACD BSY OOFB®
Compound RI?

Mean S.D Mean S.D Mean SD Mean S.D
Terpene derivatives (33) 18,902.70 - 3,646.90 0 - 2,022.80 -
Isocineole 1161 400.1 +140.4” -9 - -
Limonene 1167 65.9 +25.0 447 +13.8 - 289 +13.5
Styrene 1248 38.3 +£10.9 - - -
B -Phellandrene 1266 71.8 +£23.4 - - -
Rose oxide* 1443 60.1 £10.3 - - -
Linalool oxide 1444 1914 +11.1 - - -
Menthone 1459 34.6 £7.0 - - -
Vitispirane 1521 - 293.4 +76.2 - -
Linalool 1549 - 107.1 £21.9 - -
Terpinen-4-ol 1597 658.9 +157.0 - - -
Dihydrocarvone 1601 295.4 £67.5 - - -
£ -Cyclocitral 1612 - 88.4 +27.9 - -
Menthol 1634 320.8 +95.1 49 +21.5 - -
Safranal 1639 - 9 +3.6 - -
Acetophenone 1649 122 £20.3 34.6 +6.4 - -
Citronellyl acetate 1652 - 308.7 +59.4 - -
Pulegone* 1679 351.8 +£198.9 - - -
a -Terpineol 1694| 2,823.20 +712.2 - - -
Isoborneol 1694| 3,415.20 £818.9 - - -
Carvone 1732 235.3 +57.6 - - -
J-Cadinene 1742 930.2 £295.9 - - -
Citronellol 1761 1,167.20 +339.6 - - -
p-Methylacetophenone 1775 315.2 £88.2 - - -
Cuparene 1810 538.2 £119.3 - - -
B -Damascenone 1817 - 2,323.00 +456.8 - 672.5 £73.6
Calamenene 1821 542.7 +155.6 - - -
Anethole 1826| 3,355.10 £780.1 - - -
Geranyl acetate 1857 - - - 1,003.80 +240.7
a -Calacorene 1918 - 389.1 £33.0 - -
Ledol 2032 - - - 317.6 +80.2
Torreyol* 2198| 1,109.50 +£276.8 - - -
Thymol 2215| 1,336.40 £177.0 - - -
B -Tumerone* 2256 523.4 +161.5 - - -
Esters (27) 4,265.50 19,780.10 5,561.20
Bthyl acetate 966 - - - 470.7 +119.9
Ethyl butyrate 1035 - 432.8 +106.9 - -
Ethyl 2-methyl butyrate 1050 - 488 +103.1 - 211.4 +28.2
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och ACD BSY OOFB®
Compound RP?

Mean S.D Mean S.D Mean S.D Mean S.D
Butyl acetate 1071 - 292 +31.4 - 115 £11.4
I[soamyl acetate 1115 49.4 +7.2 669 +159.9 - 232.2 £97.6
Bthyl hexanoate 1227 127.3 £39.5 367.5 +125.6 - 103.8 £80.3
Isoamyl butyrate 1260 122.2 +45.7 3,772.10 £909.2 - 857.5 £179.0
Hexyl acetate 1268 - 3,094.10 +817.3 - 764.6 +155.6
Isoamyl isovalerate 1291 - 10,014.40 +24194 - -
2-Hexenyl acetate 1311 - 453 +14.8 - -
Hexanal propylene glycol acetate | 1341 - 102.1 +£16.6 - -
Hexenyl butyrate® 1381 70.1 £9.2 - - -
Diethyl malonate* 1577| 3,154.80 +303.5 - - -
Ethyl-3-acetylpropionate* 1609 183.1 £21.8 - - -
;]i)ef;gzfDimethyle,Gfoctadienyl 1748 ~ 3044 +79.8 B ~
Methyl salicylate* 1773 346.1 +97.1 - - -
Phenethyl acetate 1816 - - - 2,269.40 +479.9
Ethyl dodecanoate 1836 - 108.5 +41.9 - -
Ethyl cinnamate 2138 2125 £72.2 - - -
Bthyl palmitate* 2245 - - - 536.7 £173.2
Aromatic compounds (16) 13,772.80 581.9 731.8 7.360.20
1,3-Dimethylbenzene 1124 - - - 32.4 +£17.6
1-Isopropenyl-2-methylbenzene* | 1431 156 £19.1 - - -
Benzaldehyde 1526 1,23850 +82.3 155 £2.6 - 756.4 +72.9
Naphthalene 1734 309.9 +140.0 141.2 £32.6 135.8 +22.2 520.8 +58.5
Benzenemethanol 1891| 6,880.60 +836.3 - - 5,307.90 +1,865.8
Benzenethanol 1925 1,372.30 +342.3 285.7 £37.2 - -
?ﬁi})ﬂ?ﬁf{e‘;{fﬁethow'1(2H> 1958| 8533 +161.0 - - 7428 £182.6
Phenol 1967 736.2 +181.4 - - -
4-Methylphenol 2093 837.4 +143.9 - - -
4~(1-Methylethy)benzenemethanol* | 2109 413 +134.6 - - -
2-Ally-6-methoxyphenol* 2173 975.7 +£210.5 - - -
2-Methyl-5(1-methylethyl)phenol |2215 - - - -
2,4-Di-tert-butylphenol 2308 - - 595.9 +124.3 -
Alcohols (20) 10,391.50 5,110.70 192.8 8,358.20
Ethanol 980 115.2 +26.6 1,324.70 +258.2 - 2,823.90 +£126.0
3-Methylbuthanol 1206 491.9 +£139.2 - - 459.3 £145.0
2-Heptanol 1321 61.8 £2.0 - - -
Hexanol 1356| 3,304.20 +430.0 | 2,334.70 £363.0 - 491.2 £39.9
cis-3-Hexenol 1386 364 +8.0 - - -

375
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och ACD BSY OOFB®
Compound RP?

Mean S.D Mean S.D Mean S.D Mean S.D
3-Octanol 1394 149.5 +55.0 - - -
Cyclohexanol 1409 - 255.2 +14.1 - -
2-Octanol 1421 527.8 +120.0 - - -
2-Ethylhexanol 1492|  4,650.00 +487.1 779.9 +176.2 - 536 +29.7
Octanol 1555 96.9 +18.3 89.2 +23.2 - -
2,3-Butanediol 1583 - - - 1,191.00 +147.2
1,2-Propanediol 1598 630.1 +148.4 - - -
Dodecenol 1968 - - 192.8 £36.9 433.7 £90.7
Ketones (14) 4,471.40 280.6 51,712.10 13,231.70
3-Hydroxy-2-butanone 1292 - - - 4,089.90 +323.2
6-Methyl-5-hepten-2-one 1336 186.3 £50.8 52.3 +20.1 - 57.9 £12.3
4-Hydroxy-2-pentenoic acid lactone | 1417 - - 7,082.00 +99.1 -
4'~(Trifluoromethylacetophenone |1557 - 55.3 £20.0 - -
2-Hydroxy-3-methyl-2 1840 - - 503.6 +146.9 4284 +355
-cyclopenten-1-one
2,3-Dihydro-5-hydroxy-6-methyl-4H | 1887 - - 946.7 +235.8 1,116.00 +240.8
B -lonone 1946 311.1 +104.1 - - -

Maltol 1983 - - 759.2 £88.8 520.1 £170.3
Ethylmaltol 2024| 2,216.70 +£490.7 - - -

v -Nonalactone* 2040| 1,757.30 £195.1 - - -
4~(4-hydroxyphenyl)-2-butanone |2058 - - - 564.3 £62.6
fl’j:zgdyf;ﬁf_fgdrOXV’G’met 2285 - 173 +372 | 42,42060 +4,339.7 | 645530 +1,109.2
Aldehydes (7) 417.3 901 168.1 764.5
Hexanal 1081 67.2 £22.2 95.7 £8.7 - 71.6 £13.8
(E)-2-Hexenal 1213 - 180.7 +27.1 - -
Nonanal 1389 148.4 +17.0 - - 296.6 +£82.6
Decanal 1495 - - - 396.2 +63.7
2-Butyl-2-octenal 1658 - 624.6 +161.6 - -
2-Dodecenal 1746 - - 168.1 £35.5 -
2-Phenyl-2-butenal 1944 201.6 +62.0 - - -

Acids (17) 13,876.30 2,501.60 27,542.60 43,219.30

Acetic acid 1463| 1,744.20 +803.4 196.1 +£49.4 | 22,314.90 £2,973.7 |27,971.80 £3,849.8
Propenoic acid 1546 - - 465.8 +16.0 143.3 +28.6
2-Methylpropanoic acid 1570 - - - 140.2 +23.7
Butanoic acid 1628 - - - 63.1 +15.0
2-Propenoic acid 1638 - - 410.1 £53.9 141.9 £42.6
3-Methylbutanoic acid 1669 - 2225 £57.6 - 848.8 +28.0
2-Methyl-2-butenoic acid 1784 1,213.20 £86.8 - - -
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och ACD BSY OOFB®
Compound RP?

Mean S.D Mean S.D Mean S.D Mean S.D
Hexanoic acid 1851| 2,783.80 +307.2 251.5 +£33.9 314.9 +50.1 903.7 +214.9
Heptanoic acid 1960 321.8 £57.7 225.4 £68.0 - -
2-Furancarbohydrazonic acid* 2025 - - - 602.7 +195.4
Octanoic acid 2064|  4,169.30 +1,415.3 394.3 +88.8 - 6,247.90 +1,247.3
Nonanoic acid 2167 1,696.40 +342.7 884.8 +201.0 - -
Decanoic acid 2271 - 327.1 +91.8 - 2,423.20 +519.4
2-Furoic acid* 2442 - - 4,037.00 +753.3 -
Benzoic acid 2445| 1,947.50 £226.9 - - -
Docecanoic acid 2490 - - - 3,732.70 £972.2
Sulfur containing compounds (3) 132 314.5
2,5-Dimethyl thiophene 1243 - - - 314.5 +£125.9
4-Methyl thiazole 1695 132 +26.4 - - -
Furans (14) 9,736.00 5,774.40 297,373.50 33,194.30
et | e | -
Furfural 1471 5,760.50 +479.9 | 4,757.00 £903.9 21,781.60 +5,901.6
2-Acetylfuran 1511 - 378.6 £93.7 315.4 £67.9
5-Methyl-2-furfural 1576 863.2 +£196.2 172.6 £32.0 2,124.40 +630.1 802.1 £151.8
7-Methylbenzofuran* 1588 109.7 +34.4 - - -
5-Methylene-2(5H)-furanone* 1588 - - 633.4 £175.7
2-(2-FuryDfuran 1591 - 193.2 +£49.0 -
Furfuryl alcohol 1662 151.3 +£32.8 9,922.60 +2,209.0 1,932.70 +452.6
5-Methyl-2(5H)-furanone 1685 - 252.7 £62.3 78.3 +20.2
(1 Propenyh=5-mety25H 1779 440 +141.2 - 5483 £973 -
1ii;}iiemethyl—4—hydroxy-3(2H)-fu 2050 ) 5.024.40 £920.7 )
5-Formyl-2-furfurylmethanoate ~ |2204 - 3,750.20 +565.5 -
5-Acetoxymethyl-2-furaldehyde* | 2204 - - 3,258.20 +808.4
5-(HydroxymethyDfurfural® 2528| 2,475.60 +506.8 314.8 £73.32| 75,557.70 +66,642.6 | 4,392.50 +2,980.4
Miscellanesou compounds (4) 220.8 2,783.20
Hexadecane 1583 167 +26.9 - -
2-Formyl-1-methylpyrrole 1621 53.8 £21.6 - -
5-Methyl-2-pyrazinylmethanol 1999 - - 2,783.20 +682.5

YOE: Omija concentrate, AE: apple concentrate, BS: Brown sugar, OOFB: Omija added onion fermented beverage.

YRetention index on DB-WAXTM column (60 m lengthx0.25 mm 1.dx0.25 gm film thickness, Agilent J&W Scientific,

Folsom, CA, USA).

’Mean concentration (ng/g) of samples, and concentration of each compound was calculated as relative content to

cyclohexanone (94.7 pg) put in sample.

“Not detected.

"These compounds were tentatively identified by MS library data (Wiley 275K, Hewlett-Packard Co., Bellefonte, PA, USA).
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