KOREAN J. FOOD SCI. TECHNOL. Vol. 34, No. 6, pp. 1079~1084 (2002)

KOREAN JOURNAL OF

SFRAZ Lo

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

A% - ol oA - PN+
Anghaha ¥ 13t
Aot A% BB A 3 ARSI A

Changes in the Components of Onion Vinegars by
Two Stages Fermentation

Jin-Suk Shin, Oh-Seuk Lee' and Yong-Jin Jeong*
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Changes in components of onion vinegar during two-stage fermentation were investigated. One sample group (A)
was prepared with onion juice by extraction and concentration (15 brix), and the other group (B) was prepared
using the same method but supplemented with sucrose. Comparison of glucose (4.1%), fructose (4.2%), and
sucrose (0.6%) found in A as major sugars with those (3.2, 3.3, and 4.6%, respectively) of B showed a significant
difference in sucrose concentration. During alcohol fermentation, S. kluyvery DJ97 consumed these sugars
completely. At 36 hr of alcohol fermentation, concentrations of reducing and total sugars decreased to 0.5 and
0.8%, in A, and 0.4 and 0.6%, in B, respectively. No further changes were detected in the concentrations of these
sugars thereafter. From 12 hr of fermentation, alcohol concentrations in groups A and B increased markedly,
maximizing at 7.0% at 36 hr A and at 8.2% at 48 hr in B, and finally decreased thereafter in both groups. The
detected alcohol components were ethanol, acetaldehyde, methanol, r-propyl alcohol, iso-butanol, and iso-amyl
acohol. During acefic acid fermentation, the concentration of acetic acid as the major organic acid also increased
significantly in both groups (4,776.72 and 4,894.93 mg% in A amd B, respectively). Other organic acid contents
such as malic and succinic acids were higher in A than in B. These results indicate that vinegar is better
produced in onion extract with no sucrose supplementation based on its organic acid contents.
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Fig. 1. Changes of pH and total acidity during alcohol
fermentation.

BB : pH of concentrated onion, A : pH of added sugar onion, []:
Total acidity of concentrated onion,Z: Total acidity of added sugar
onion.
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Fig. 2. Changes of pH and total acidity during acetic acid
fermentation.

M : Total acidity of concentrated onion, A : Total acidity of added
sugar onion, [J: pH of concentrated onion, A : pH of added sugar
onion.
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Fig. 3. Changes of alcohol and sugar content during alcohol
fermentation.

H : Alcohol content of concentrated onion, A : Alcohol content of
added sugar onion, []: Sugar content of concentrated onion, A\:
Sugar content of added sugar onion.
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Fo] 12,948.05 mg%, FFS 21,375.0 mghR L}, vha 244 kool el AES glucose, fructose, sucrosei i3
7kl Ztzh 4,811.06, 2,338.50 mg%= HASA it @ ERem o= Suh 579 At °b¥°ﬂ HrEel A
g FTE F 77 28065mg% H 55562 mg%= VERTE FHFe FZ fructose, glucose, sucrosel! A3 FAFSHA
Table 1. Changes in the content of reducing sugar and total sugar during alcohol fermentation (mg%)
Fermentation time (h)
Sample” Sugars
0 12 24 36 48 60
A Reducing sugar 13,114.72 11,329.15 904.33 595.95 399.06 395.97
Total sugar 16,629.00 13,522.00 2,428.00 888.80 820.70 850.60
B Reducing sugar 12,948.05 11,568.45 4,811.06 420.33 282.11 280.65
Total sugar 21,375.00 15,801.00 2,338.50 611.21 518.71 555.62

YAbbreviations: A=Concentrated onion, B=Added sugar onion.
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Table 2. Changes in content of free sugars during alcohol fermentation (%)
Fermentation time (h)
Sample” Free sugars
0 12 24 36 48 60
Fructose 4,105.92 4,996.90 1,034.46 16.0 ND ND
A Glucose 4,246.13 3,851.54 13.04 ND ND ND
Sucrose 613.28 ND? ND ND ND ND
Fructose 3,235.70 5,224.48 2,796.38 194.82 5.80 ND
B Glucose 3,372.17 4,342 .44 832.84 ND ND ND
Sucrose 4,660.72 77.01 ND ND ND ND
YAbbreviations are the same as Table 1.
DNot detected.
Table 3. Changes in alcohol content of concentration and added sugar during alcohol fermentation (ppm)
Fermentation time (h)
Sample? Components
0 12 24 36 48 60
Acetaldehyde - 2.86 470 12.78 19.86 17.67
Methanol - 1.73 24.62 30.41 42.68 34.78
A Ethanol® 0.2 14 64 7.0 6.8 6.6
n-Propanol - 9.08 23.99 6.00 71.18 77.62
Isobutanol - 8.70 18.72 2.00 47.01 38.55
Isoamylalcohol 5.83 35.01 124.74 140.48 298.80 228.46
Acetaldehyde - 5.31 18.55 21.60 12.86 15.63
Methanol - 6.08 8.80 23.63 54.75 47.02
B Ethanol” 02 1.0 5.8 7.6 8.2 7.8
n-Propanol - 418 6.63 71.25 51.19 4949
Isobutanol - - 23.424 53.87 47.10 43.54
Isoamylalcohol 7.65 38.04 121.45 272.52 257.13 293.73
DAbbreviations are the same as Table 1.
Unit: %.

FERAE FHE FF2AE (AR sucrose 613.28 mg%, glucose
4,246.13 E fructose 4,105.92 mg%= sucrose®] TFo) 713
A el ol9) @] RPAEB)E glucose 3,372.17
mg% fructose 3,235.70 mg%= sucrose 4,660.72 mg% &
sucrose®] o] 71 =4 YElgTh w2 EA)E 2a
12417490 glucose$} fructose FaFo] z}zh 3.851.54, 4,996.90
mg%=E fructose”t Tha: FI7FIR oV @E 24A] 7ol
sucrose®} fructose”} 13.04 2 1,034.46 mg%= 23 7
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B% ethanol Th&o 2 =& FFo 2 JelT, T3 acetal-
dehydet= TEIA F ethyl alcohol®] ERO) 23 At3h}
ol =4t RRE] Golnn, GFt2EA|7|| o)t A4
Hed 53] 959 oW|HE dEix Jom® B dH9)
FEANE(A)Q acetaldehyde= & 12417kl 2.86 ppmoilA]
R 48417 19.86 ppml 2 HYRE JERAAL, BFA|
E®)= 28 1247 531 ppmollA EHE 3647 21.60
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Table 4. Changes of organic acids content during acetic acid fermentation (mg%)
. Fermentation time (days)
Sample” Organic acid
0 2 4 6 3 10
Oxalic acid 29.85 29.29 118.73 107.82 125.20 123.13
Tartaric acid 91.89 90.99 119.09 101.50 117.83 110.26
Malic acid 462.58 468.59 282.79 283.10 314.32 203.35
A Lactic acid 180.37 193.0 141.99 263.43 448.88 155.48
Acetic acid 1,073.95 2,257.97 3,318.59 4,043.01 4,776.72 4,693.50
Citric acid 30.27 51.48 80.37 48.83 46.50 35.81
Succinic acid 447.80 224.18 651.71 520.63 43840 452.14
Oxalic acid 67.94 74.83 65.13 71.11 76.50 70.67
Tartaric acid 61.59 96.36 59.07 65.15 74.29 91.93
Malic acid 189.78 114.08 152.79 157.77 96.44 76.78
B Lactic acid 118.57 103.87 11442 138.34 114.47 94.55
Acetic acid 1,006.79 1,599.94 2,712.60 3,229.14 4,391.44 4,894.93
Citric acid 24.96 72.90 29.19 30.92 25.15 23.26
Succinic acid 246.80 146.05 287.10 302.95 32021 298.01
U Abbreviations are the same as Table 1.
A7+l 47953 ppm, EFAIEB)E HE 604170 449.41 i=d of
ppmOE HMAE gtk In 5009 AFHETY 2
AEe ARl W AolHT FAT. (A)B) NELe] Aol Yoz Azg Aol FHANRAN RINRBE T
B Qe olfE ANk EF guire] 9BAR FS  Rae) 2T 3 ZMNES 09 IPom R 4R
Jeong o] 7 4ELRA| LSAHE FE(1,164.6~1,386.2 HEls 2AElaTh fElde FHARMA)E glucose 4.1,
ppm)E.TH B2 Ao}, fructose 42 ' sucrose 0.6%°|ANoH, HIFAFTBE 27t
32, 33 2 46%=2 Havt &Hd et fEe] FEFS
714 Hs} Azt 7hasls S VERNSICH, sucrose, glucose, fructose
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Aol 4,776.72mg%, RFAEB)E FE 104 4,894.93
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o] kel Apol7} Akl ot B HAF A= malic 2
succinic acidgFo] FEAE A HFAEBYAA 24
293.32, 76.78 mg%}t 452.14, 298.01 mg%= 1 Bl&-o] &/
e oW ol YR w2 Aol AZbHTE % Jeong
Fs020e) 7k 2 o] 749 malic acid”} 34.6~38.2 mg%, At
T2 Z0| A= malic B succinic acid 12.3~427.1 % 85~67.8
mg%olRew, TEAZNME succinic acid7b 21.9~59.1
mg%o| Y Rl vwste] B wl B AR Ay gz
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