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Abstract

In this study, vinegar was produced using urushiol-free fermented Rhus verniciflua extract to create a lacquer with
added value. The effect of manufacturing conditions on the quality of vinegar using detoxified R. verniciflua extract
for fermentation was investigated. The acidity of the vinegar for inoculations with various liquid starter contents
was 4.8~4.9%, and it was similar among all treatment groups. The acidity of vinegar was higher when the initial
alcohol content was high. The acetic acid yields were 82.8%, 84.4%, 77.7%, and 69.5%, and the maximum yield
was observed when the initial alcohol content was 6%. For acetic acid fermentation using different amounts of
detoxified R. verniciflua extracts, the acidity of the vinegar with the extract after fermentation was 5.3~5.9%. However,
the acidity of vinegar without the extract was 5.5%. The intensity of the brown color was high for vinegar without
the extract. Hunter’s L values were high for vinegar with an extract content of 2%. Acetic acid (53.3~65.8 mg/mL)
was the predominant acid. Arginine (190.3~333.3 pg/mL), proline (125.6~290.8 pg/mL), alanine (126.1~270.9 pg/mL),
and glutamic acid (159.0~262.4 pg/ml) were the predominant amino acids in detoxified R. verniciflua vinegar.
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Table 1. Effect of initial alcohol content on the detoxified RhAus
verniciflua vinegar production yield

Initial alcohol content (%)

5 6 7 8
Acetic acid
fermentation  82.845.52")  844+4.92° 7774788  69.5+7.08"
yield (%)

"Mean+SD (n=3) within each columm followed by the same letter are not significantly
different (p<0.05).
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Table 2. Comparison of the brown color intensity and Hunter’s color value between detoxified Rhus verniciflua extracts with different

concentrations in vinegar after static fermentation

Brown color intensity

y 1
Hunter’s color value”

Extractqcontent (OD at 420 nm) L a b
(0) 0 day 9 day 0 day 0 day 9 day 0 day 9 day
0 0.079+0.04” 0.52+0.11 86.2614.72 37.66+1.34 0.0410.22 6.2010.27 4.82+0.84 16.93+0.90
2 0.072£0.02 0.32+0.05 89.05+2.77 61.12£2.62 -0.340.17 4.27+0.07 7.92+0.69 19.95+0.42
6 0.07+0.02 0.37£0.13 90.25+3.81 54.8242.35 0454022 5.40%0.76 8.65+0.72 21.46%1.16
10 0.211£0.02 0.29+0.02 71.84+9.34 38.96%15.59 0.13:0.46 4.75+0.85 9.19+1.00 16.01+3.00

;’L, degree of lightness (white +100 <> O black); a, degree of redness (red +100 <> 0 <> -80 green); b, degree of yellowness (yellow +70 <> 0 <> -80 blue).

'Values represent the meantSD (n=3).
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Fig 1. Change in titratable acidity and pH in acetic fermentation
for inoculations of vinegar liquid starter at various concentration.

The detoxified Raus verniciflua vinegar was fermented by static method at 30°C for
9 days (content of detoxified Rhus verniciflua extract : 2%, initial alcohol concentration
: 6%). The vinegar starter was grown by shaking method on alcoholic beverage containing
detoxified Rhus verniciflua extract at 30°C for 72 hr.
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Table 3. Organic acid contents using different detoxified Rhus verniciflua extract concentrations in vinegar after static fermentation

(Unit : mgfmL)
Extrac(t%c)ontem Oxalic acid Malic acid Lactic acid Acetic acid Citric acid Succinic acid
0 nd nd nd 63.142.12" nd” nd
2 nd nd nd 65.80+2.06 nd nd
6 nd nd nd 61.66+0.44 nd nd
10 nd nd nd 53.3242.99 nd nd

DValues represent the meantSD (n=3).
z)nd, not detected.
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Table 4. Free amino acid contents using different detoxified Rhus verniciflua extract concentrations in vinegar after static fermentation

(Unit : ug/mL)
) ) Extract content (%)
Free amino acid
0 2 6 10
Threonine 51.98 57.77 5332 28.13
Valine 105.14 11549 10432 66.46
Methionine 59.15 56.88 46.03 15.13
Essenial Isoleucine 7407 81.04 70.29 4744
amino acid Leucine 17653 189.76 163.85 10837
Phenylalanine 155.09 169.29 14420 87.28
Lysine 14324 145.18 12575 7793
Total 71322 757.65 654.44 402.62
Aspartic acid 9721 113.07 106.00 57.719
Serine 92.11 104.09 95.14 57.61
Glutamic acid 209.16 262.38 245.88 159.01
Glycine 9074 11024 99.44 59.39
Alanine 195.81 270.94 231.99 126,11
mise;ggl Cystine 4574 57.74 49.63 1927
Tyrosine 167.96 18792 16737 100.56
Histidine 67.01 6823 60.78 3583
Arginine 31187 33333 28345 19030
Proline 219.73 29081 M 12561
Total 1,400.13 1,685.67 1,507.46 873.70
Sarcosine 26.98 84.98 7112 2239
a-Amino adipic acid 1088 26.66 U0 450
Urea 19.90 375 33.16 0.00
Phosphoserine 3.90 5.02 5.15 541
a-Amino-n-butyric acid 225 18.00 324 151
Cystationine 1591 2162 16.84 993
[3-Alanine 38.89 4723 42.04 1485
[3-Amino isobutyric acid 11928 121.55 100.13 4525
Ammino cid y-Amino-n-butyric acid 3453 378 3259 17.86
Ethanol amine 12.76 16.07 14.00 11.93
Ammonia 2598 34.93 35.05 1438
Hydroxylysine 2598 2893 25.96 2036
Omithine 2362 20,69 1748 15.19
3-Methyl histidine 102.07 9.13 768 7.16
Anserine 12607 125.80 12040 3345
Carnosine 6.60 944 7.19 5.65
Total 595.61 641.09 556.24 229.82
Total 2,858.15 325526 287746 1,592.05
B ATME RES & 228 ¥ Alg dael x4 o ohIEAE 24F, S 30338 mgll, +&
o] Da} 9] o] it 2o] 7} WAF 7 2 = AL ol =4k alanine(243.6 mg/L), serine(231.2 mg/L),
L8l Choi 5(15)S 24 20] AAY g & 2220 leucine(218.6 mg/L) &2 K mdle], B Ao A A 23k



680 A=A FALTE

o
=1

g
=1

pH

Titratable acidity (%)

[
[=]

0.0

Fermentation time (days)
Fig 2. Change in titratable acidity and pH in acetic fermentation
with respect to initial alcohol concentration.

The detoxified Raus verniciflua vinegar was fermented by static method at 30°C for
9 days (content of detoxified RhAus verniciflua extract : 2%, inoculation of vinegar
starter : 10%).

[ o
= (=]

Titratable acidity (%)

0.0

Fermentation time (days)

Fig. 3. Change in titratable acidity and pH in acetic fermentation
for detoxified Rhus verniciflua extract concentrations.

The detoxified Réus verniciflua vinegar was fermented by static method at 30°C for
9 days (initial alcohol concentration : 6%, inoculation of vinegar starter : 10%).
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