ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Korean J. Food Preserv

93(3} 347-354 % &
http://dx.doi.org/10.11002/kjfp.2016.23.3.347

9 SIRAIE TS 5 U
The Korean Society of Food Preservation

Quality characteristics of detoxified Rhus verniciflua vinegar
fermented using different acetic acid bacteria

Seong Yeol Baekl, Ji-Seon Kiml, Ji-Young Munl, Choong Hwan Leez,
Yoo Kyoung Park®, Soo-Hwan Yeo'*
' Department of Agro-food Resources, National Institute of Agricultural Stience,
Rural Development Administration, Wanju 355365, Korea
Dcparﬂnent of Bioscience and Biotechnology, Konkuk University, Seoul 05029, Korea
Deparmzent of Medical Nutrition, Graduate School of East-West Medical Stience,
Kyunghee University, Yongin 17104, Korea

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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MA@, & AF7 o8 FFAlo] AAE &
FEES A R EY] Ax o] BAEHJTHO).
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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

stagelsttnash Yeast (S cerevisiae, Fermivin) 18 %Z %r
Detoxified Rhus verniciflua extract 800
Water 100
Steamed rice (glutinous rice) 1,200
Steamed rice (non-glutinous rice) 1,200

staggntiash Commercial improved muruk 24 é Oggy
Detoxified Rhus verniciflua extract 100

Water

3,500
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pasteurianus T2 ZAF g 293} 42| pH 321, 2.88%
o2 2579 2ito g g F538 2439 folF
Q1 zo]E  HolWAl pHZF wWEA HAAHIITE A
pasteurianus® T 22 2= g 49 o] T pHO| W3}
glo] g F3 A|7HA] pH 2.88% sl A E ATt
A pasteurianus, A malorum, Glu. entanii=. a3 £ %
TA R pHO| A7t w2 A 18 = %lom, pH FHael] e
ZAF W8 = Gluconoacetobacter 4 XY} Acetobacter <
Z2hto] AHacid) AAo] whE o2 yEhdt

A pasteurfanus= L EFF £ 20 A Wgt= BE 2Y
(2.08%)FH 4L (543%) 0] AH=rt & Fow FUEkA
ot Wb A malorum®] 737, TE 29(1.43%)°14 84
(5.63%)Atel, Glu. entanii =3+ TE 29(1.73%)l 4 84
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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 pasteuriamis KACC16934; AM, A nmlorum V5-T; GE, Gluconoacetobacter
entanii RDAF-S.

8.0

Titratable acidity (%)
= @

r
[=]

0'0 1 i i i i

0 2 4 6 8 10 12 11
Time (days)

Fig. 2. Comparison of titratable acidity of detoxified Rhus

verniciflua vinegar produced by static fermentation with different

acetic acid bacteria.

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

AP’ AM GE
Fermentation yield (%) 78.6%3.66 85.3+2.78 85.9+2.02

VAP, Acetobacter pastenriamis KACCI16934; AM, A nmlorum V5-7; GE, Ghiiconoacetobacter
entanii RDAF-S.
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Table 3. Organic acid content of detoxified Rhus verniciflua vinegar produced by fermentation with different acetic acid bacteria

(unit: mgf/mL)
Oxalic acid Malic acid Lactic acid Acetic acid Succinic acid Fumaric acid Total
APY 0.99:0.09" 3.01£0.72° nd” 59.310.77° 33410.72° 3.98+0.49° 70.62
AM nd 473+028° nd 60.22+0.54° 2224029 6.66:041" 73.83
GE nd 7.23£097° nd 62.61+1.04° nd nd 69.84

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

2’nd, not detected.

2to] & UAA T ZAko] dte] A E(indicator) & LFEFSE
th. A pasteurianus= LE I 220 F {74 Tk
70.62 mg/mL, A malorums 73.83 mg/mL, Glu. entanii<
69.84 mg/mL=E F7|4F ko] ztol7} ATt Akl
w2 PAE 24 RS 5931~62.61 mgmLe] HIE 2
Ahatuick ekgte] Zpo]l & YERAQITE Yoon F(24)°] &R
T 9 IR I mE dnja 2o {71 B Ae
6,141~7,213 mg% = e} & A5 Azt FASHAT
F71AkE A z0] Ao} 2| mjo) Fa xtEMN FHd T8
g FEFS mA|H, Az MRIY F Akt oal A4
HE 2R Al xo] FARo g ZaMbgo] B Ao
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Table 4. Free amino acid content of detoxified Rhus verniciflua
vinegar produced by fermentation with different acetic acid
bacteria

(unit: pg/mL)
. . Acetic acid bacteria
Free amino acid D
AP AM GE
Threonine 5370432 56.63:5.09" 58.15+5.20°
Valine 110.01£7.88" 11347928 111.87+9.41"
Methionine 3408:171°  3808:227°  27.16£2.01°

66.00£4.66"  68.16+5.10°  67.46+5.79"
134.1549.75" 145.60£12.10" 128.91+11.24"

Essential  Isoleucine
amino acid [ eycine

Phenylalanine 117.0348.85" 123.90+10.58" 120.62+11.40°
Lysine 108.3747.03" 112.814896" 109.3741051°
Total 62334 658.66 62354
Aspartic acid 68.69:521°  27.66£2.50°  2.900.90"
Serine 84.86+6.06" 92.19+7.5%°  5144+4.41°
Glutamic acid 13400£999" 97.88:841° 122.30+11.73"
Glycine 89834645 92.56+7.53" 10094+9.62a
Alanine 158.95+11.51" 181.90£15.00" 273.67+27.44"
Cystine 48104333 49.1743.66"  44.34+4.00°
Tyrosine 160.17£11.91° 165.07+13.85" 161.63+14.36"
Nonessential pr e 79.00£554°  79.20£645%  78.08+7.16a
amino acid
Arginine 277.74£2040" 296.59424.82" 278.28+24.56'
Proline 85989.13" 172.85+17.67 3528+2.04°
Taurine 1324004 125:0.13° 1124005
Citrulline nd” 553037 3574311
Hydroxy proline 2.69+4.65° nd 277+1.15°
Proline 8598:9.13 17285+17.67 3528+2.94°
Total 127731 143470 119160
Sarcosine 54513319 4583412 40.67+399"
a-amino adipic acid 1206321 1717152 1642£1.55"
Urea 1956+2.15"  224142.90° 1679107
Phosphoserine 386014 393:024°  387:0.18°
a-aminon-butyric acid ~ 255:025"  843£055°  7.06:3.63"

A23d A3E (2016)

Qe 2% leazniEads) 54 ol8d 947 A
2A0] Bag A o= NItk Yoon 54 95 EX
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Fig. 3. Comparison of PCA of E-nose patterns from detoxified RhAus
verniciflua vinegars produced by static fermentation with different
acetic acid bacteria.

AP, Acetobacter pasteuriamis KACC16934; AM, A nwlorum V5-7; GE, Gluconoacetobacter
entanii RDAF-S.
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HE Grit oe FRY ALY YRo= T ol
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3 22%xo] A ek vk dl HutAel V|Ex Hy A¥E
Table 591 UrE}Ud Atk F53F A 2] A e 24t
T R W Aol7h 9l Ao Vepou), gt A
ARl 715 %o M = A malorum= LEI £ FolA
A4S WSkt ol A malorum Z%Hto] BdshE Tl
ARl 7|3k 2 9 = AR dddn A4

F—lN

malorum Zkte] A HE G714 He] Fo1lA ela
stationi 1435£0.83"  14.66+0.82" 14.14+1.05" , .. 1L =
Oy _Onme 5+ " o i 53 A pasteurianus®} Glu. entanii Z4H10] A5t A E
l;—Alanme X | 22.(2)372‘8 §7‘4572.3 27.2372.50b o] Jol2 ZjMow d7e Ta} 9ok
-Amino isobutyric acid 35.27+4.08" 3692+4.34"  71.97+5.77 - . =
Amino acid . . e & \ ) . B AN A3 A malorum®} Glu. entanii Z=2b S
derivative  ZAmino-n-butyric acid - 2283+191°  2842:249°  2144+1.98
Ethanol amine 8.00:0.49" nd 1.83:027
Ammonia 33634223 39.03+2.85  87.14+6.99 Table 5. Sensory properties of detoxified Rhus verniciflua
Hydtixvlysine 24094178 23112097 2085+ 1.40° vinegars produced by static fermentation with different acetic
YOy LR e e acid bacteria
Orithine 1288117 1223070° 1144+1.16 —
3:Methylhistidine SOLI0Y 54140548 365:077 . Color _ Flavor : Taste : Overall palata:nhty
Anserine 104824631 112.10946" 91.56+16.84° AP 3.450.65 3.73£0.82 3.5540.82 3.550.82
Camasine 58140500  610:066  5.53£0.64° AM  336:050°  436:067  345:0.82° 436:050°
Total 38748 403.2 441.59 GE  358+0.75" 3.8240.94" 3.640.67 38240.75"
Total 220270 232271 22146 DAP, Acetobacter pasteuriamus KACC16934; AM, A madorum V5-7; GE, Gluconoacetobacter

DAP, Acetobucter pasteuriamis KACC16934 AM, A malorur V5T, GE, Gluconaacerobacter
entanii RDAF-S.
z)nd, not detected.

entanii RDAF-S.
’MeantSD (n=11) within each column followed by the same letter are not significantly
different (p<0.05).
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Aze] A, 24 8, f714E B frefobn]eat Aol A
219 A pasteurianus®t 2 2ol E YERRA] koLt

=
woh 4%9] g3} B ZHo|N FE2EA A FeHE
BT ol 2T A oA WEL e A

o7

AR,

et Aoz Uepgth 24F 782 78.6%, 85.3%, 85.9%
2 A mmlorum, Glu. entanii ZFo] =7 et} A
5 W2 F53F 24 %9 f7]4F oxalic acid, malic
acid, acetic acid, succinic acid, fumaric acid 5&°] AZ&%
o, §714F L 69.84~73.83 mgmLE HEHAE X
Jbtel] wE FE53t 224x0 f7] oju|xAl e
2,02.70~2,322.71 ng/mLE 2 2}o]S Holx] %gron,
arginine?} alanine®] 8 fg] ofr|=ite 2 A H QAT
Azrs A Ad), Ak e FEg £ 2 FElgh
a713E 9] Afol & YRR 7S % Hrbe 24 &
Foll W F55t £ 3] Mg g ikt e
2ol 7b gle A2 Uehk o, & gt =t

A A malorum V5-72 R &S 22271 =2

w2
o
N,
fol

AL 2
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