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Abstract

To investigate the effect of different acetic acid bacteria on qualities of detoxified Rhus verniciflua vinegar (DRV),
different DRVs were produced by using three acetic acid bacterial strains including Acetobacter pasteurianus
KACC16934 (AP), Acetobacter malorum V5-7 (AM), and Gluconoacetobacter entanii RDAF-S (GE). Little difference
in pH (2.87~2.90) or titratable acidity (5.33~5.68%) was observed among different DRVs. Acetic acid yields of
the AP, AM, and GE strains were 78.6%, 85.3%, and 85.9%, respectively. Organic acid content in different DRVs
was in the range of 69.84~73.83 mg/mL. Oxalic acid, malic acid, succinic acid, acetic acid, and fumaric acid were
detected in all DRVs. And glutamic acid, alanine, valine, leucine, tyrosine, lysine, anserine, and arginine were
detected in all DRVs. Arginine and alanine were the predominant amino acids in all DRVs. PCA plots of electronic
nose analysis data showed a significant differentiation of DRVs from different acetic acid bacterial strains. A sensory
evaluation of all DRVs indicated that DRV fermented using AM was superior in the aspect of flavor, tasted and
overall preference.
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Table 1. Raw material components of detoxified Rhus verniciflua alcohol fermented liquor

Ingredient Content (g) Condition

Rice nuruk (Aspergillus oryzae, Chungmoo Fermentation) 200
Rice nuruk (A luchuensis, Chungmoo Fermentation) 400

stagelsrtnash Yeast (S. cerevisiae, Fermivin) 1.8 %Z (I;r
Detoxified Rhus verniciflua extract 800
Water 100
Steamed rice (glutinous rice) 1,200
Steamed rice (non-glutinous rice) 1,200

staggn?nash Commercial improved muruk 24 ;0 (Ey
Detoxified Rhus verniciflua extract 100
Water 3,500
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Fig. 1. Comparison of pH of detoxified Rhus verniciflua vinegar

produced by static fermentation with different acetic acid bacteria.

AP, Acetobacter pasteurianus KACC16934; AM, A. malorum V5-T, GE, Gluconoacetobacter
entanii RDAF-S.

8.0

Titratable acidity (%)
=
=

P
=)

0.0

0 2 4 6 8 10 12 14
Time (days)

Fig. 2. Comparison of titratable acidity of detoxified Rhus
verniciflua vinegar produced by static fermentation with different
acetic acid bacteria.

AP, Acetobacter pasteurianus KACC16934; AM, A. malorum V5-T, GE, Gluconoacetobacter
entanii RDAF-S.
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Table 2. Effect of different acetic acid bacteria on the production
yield of detoxified Rhus verniciflua vinegar

APY AM GE
78.6+3.66 8534278 85.92.02

VAP, Acetobacter pasteurianus KACC16934; AM, A malorum V5-T, GE, Gluconoacetobacter
entanii RDAF-S.

Fermentation yield (%)
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Table 3. Organic acid content of detoxified Rhus verniciflua vinegar produced by fermentation with different acetic acid bacteria

(unit: mgfmL)
Oxalic acid Malic acid Lactic acid Acetic acid Succinic acid Fumaric acid Total
APY 0.99+0.09° 301£0.72" nd” 59312077 334+0.72° 3.98+0.49° 7062
AM nd 4734028" d 60.22+0.54° 2224029 6.66+0.41° 73.83
GE nd 723£097° nd 62.61+1.04° d d 69.84

l)AP, Acetobacter pasteurianus KACC16934; AM, A. malorum V5-T, GE, Gluconoacetobacter entanii RDAF-S.

’nd, not detected.

Apol = UNRAIRE 24ko] shte] A E (indicator) = LFEFSE
t}. A. pasteurianus = T E I 2 20| F {714 TS
70.62 mg/mL, A. malorum-= 73.83 mg/mL, Glu. entanii-—
69.84 mg/mL=Z 74k o] zpol7b ATt 4kt
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Table 4. Free amino acid content of detoxified Rhus verniciflua
vinegar produced by fermentation with different acetic acid

bacteria

(unit: pigfmL)

Free amino acid

Acetic acid bacteria

APY AM GE

Threonine
Valine
Methionine
Essential  1soleucine
amino acid [ eycine
Phenylalanine
Lysine
Total

5370:432" 5663509 58.15+520°
110014788 113479.28" 111.87:941°
34081710 38084227 27.16:201°
(6.00:466°  68.16£5.10°  67.465.79°
134154975 145.60+12.10° 128.91+11.24°
11703885 123.90+10.58" 120.62+11.40°
10837703 11281896 109.37+1051°
62334 658.66 623.54

Aspartic acid
Serine
Glutamic acid
Glycine
Alanine
Cystine
~ Tyrosine
N e
Arginine
Proline
Taurine
Citrulline
Hydroxy proline
Proline
Total

68.69:521°  27.66+250°  2.90+0.90"
84.86+6.06° 92.19+753°  51.44+441°
13400£9.99° 97.884841° 122.30£11.73
89.83+645°  92.56+7.53" 10094+9.62a
1589541151 181.90+15.00" 273.67+27.44°
48104333 49174366 d44.34+4.02°
160.171191° 165.07+13.85" 161.63+14.36"
79.00:554°  79.20+645% 78.08+7.16
277.74+2040" 296.59+24.82° 278.28+24.56"
85.98:9.13° 172.85£17.67° 35.28+2.94'
1324004°  125+0.3°  1.1240.05°

nd” 5531037 35743.11°
2.69+4.65" nd 277+1.15°
85.98:9.13° 172.85£17.67° 35.28+2.94'
127731 143470 119160

Sarcosine
a-amino adipic acid
Urea
Phosphoserine
a-amino-n-butyric acid
Cystationine
b-Alanine
b-Amino isobutyric acid
g-Amino-n-butyric acid
Ethanol amine
Ammonia
Hydrixylysine
Ornithine
3-Methylhistidine
Anserine
Carnosine

Total

Amino acid
derivative

545143319 4583+4.12°  40.67+399"
206+321°  17.174152°  1642+1.55"
1956215 241£290°  16.79+107°
386:0.14°  393:024"  3.87:0.18"
2.55£025" 8431055  7.06+3.63
1435083 1466+0.82° 1414105
280342300 27452290 27.23:2.50"
35274408 3692:434° 7197577
V819 28.424249°  21444198°
8.00+0.49° d 1.8340.27
BE3223 39.03:285"  87.14:699"
2400:1.78° 23111097  20.85+140°
D88LIT 1223:070°  11.44£1.16'
523110 541:054°  3.65:0.77°
10482+631" 112.10:9.46" 91.56+16.84°
581+050°  6.10:0.66°  5.53:0.64°
38748 4032 441.59
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Fig. 3. Comparison of PCA of E-nose patterns from detoxified Rhus
verniciflua vinegars produced by static fermentation with different
acetic acid bacteria.

AP, Acetobacter pasteurianus KACC16934; AM, A. malorum V5-T, GE, Gluconoacetobacter
entanii RDAF-S.
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Table 5. Sensory properties of detoxified Rhus verniciflua
vinegars produced by static fermentation with different acetic
acid bacteria

Color Flavor Taste Overall palatability
AP 34510657 373:082  355:0.82° 355+0.82°
AM  336£050°  436:067  345:082° 4.36+0.50°
GE  358:075"  382:094° 3641067 3.8240.75"

Total

2202.70 2322711 222146

"AP, Acetobacter pasteurianus KACC1694; AM, A. malorum V5-7; GE, Gluconoacetobacter

. entanii RDAF-S.
')nd, not detected.

YAP, Acetobacter pasteurianus KACC16934; AM, A. malorum V5-7; GE, Gluconoacetobacter
entanii RDAF-S.

Mean£SD (n=11) within each column followed by the same letter are not significantly
different (p<0.05).
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