1 ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
I Korban 0 Food Prasar. ) 4 OFR A Z T B Q5 Oy
I 92(3} 443- e

| http://dx.doi. org/%0.118)02/k]fp.2015.22,3,443 The Korean Society of Food Preservation

Comparison of quality properties and identification of acetic acid
bacteria for black waxy rice vinegar

Gyeong—Eun Lee1 So—Mang Kim1 Chang-Ki Huh2 In-Kyung Cho3 Yong-Doo Kim'™*

' Department of Food &Ience and Technology, Sunchon National University, Sunchon 540-940, Korea
*Inssil Institute of Cheese Science, Imsil 566-700, Korea
> Department of Food and Nutrition, Nambu University, Gwangju 506-706, Korea

Abstract

This study was carried out to investigate the quality characteristics and identification of acetic acid bacteria for
black waxy rice vinegar. Eight (8) strains of acetic acid bacteria were isolated for the production of acetic acid
and their acidities were then compared with commercial acetic acid bacteria. Among them, F1, H4, and two types
of commercial bacteria (four best strains by vinegar zymogen) were selected. After analyzing the 16S rRNA sequence,
both F1 and H4 strains were identified as acetobacter genus. Therefore, the F-1 and H-4 strains were named as
Acetobacter sp. F-1 and Acetobacter sp. H-4, respectively. Acidity of black waxy rice vinegar during fermentation
was steadily increased up to 16 days and the acidity was then constant. Total acidity content was higher when
used FV-1 strain. In the results of Hunter's color value of black waxy vinegar, L value was at 75.01 to 80.11,
while (+a) value was at 3.34 to 3.92, and (+b) value was at 12.84 to 18.09. The major organic acid of the
black waxy vinegar was acetic acid. The total organic acid content was high when used H-4, F-1, C-2 and C-1
strains. The total free amino acid content of the black waxy vinegar by strain was the highest (351.43 mg%) of
F-1 vinegar strain, and the lowest (247.74 mg%) of C-2 vinegar strain. A sensory evaluation of black waxy vinegar
indicated that F-1 vinegar strain was better than the other samples in aspect of flavor, color, and overall preference.

Key words : vinegar, acetic acid, Acetobacter, black waxy rice, fermentation
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Boseok
(Black waxy rice)

Acetic acid bacteria culture

o Selected acetic acid bacteria inoculated in sterile broth (121°C, 15 min).
o Incubated with shaking for 24hr using a shaking incubator (150 rpm).
® By increasing the culture medium to 300 mL and cultured for 3 days with shaking at 30 C.

Alcohol fermentation

manufacturing for vinegar

® Black waxy rice 4 kg.
® Commercial Muruk 15%.
o Purified enzyme 0.3%.
® Acetic acid 1%.

® Dried yeast 0.5%.

® Water 7.2 L.

Vinegar starter manufacturi

ng

® Alcoholic fermentation broth by filtration and ~dilution with 7% alcohol.

® Mixing an amount, such as 300 mL cultured strain was cultured with shaking at 30°C.
- C-1 : Acetobacter orleanensis KCTC 12329.

- C2 @ Acetobacter pasteurianus KCTC 12289.

- F-1 : Acetic acid producing bacteria strains selected by Sunchon National university.

- H-4 : Acetic acid producing bacteria strains isolated in Jeonnam area.

Acetic acid fermentation

® Produced by strains in fermented alcoholic solvent is added vinegar starter (The initial acidity of 2%).
® Acetic acid fermentation (30°C, 16 day).

- CV-1 : Vinegar prepared using C-1.

- CV-2 : Vinegar prepared using C-2.

- FV-1 : Vinegar prepared using F-1.

- HV-4 : Vinegar prepared using H-4.

Black Waxy Rice Vinegar

Fig. 1. Schematic diagram for the preparation of black waxy rice vinegar.
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Selected F-1 acetic acid
producing bacteria

Fig. 2. Microorganisms selected for manufacturing vinegar.
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Fig. 3. Changes in the acidity of Boseok black waxy rice vinegar
during fermentation at 30°C.

CV-1, vinegar prepared using Acetobacter orleanensis KCTC 12329; CV-2, vinegar
prepared using Acetobacter pasteurianus KCTC 12289; FV-1, vinegar prepared using
acetic acid producing bacteria strains selected by Sunchon National university; HV-4,
vinegar prepared using acetic acid producing bacteria strains isolated in Jeonnam area.

Selected H-4 acetic acid
producing bacteria

Table 1. The test strain’s ability to produce acetic acid after
isolation from conventional vinegar

Strains No. Acidity (%) Relative activity (%)
c1" 736+0.02 93,76
c? 7.85+0.03 100
F-1? 6.68+0.02 85.14
F2 3.60£0.01 4590
H-1” 6.10£0.01 77.63
H2 5.42+0,01 69.06
H3 4.38+0.02 55.77
H4 6.33+0.02 80.68
Hs 5.98+0.02 76.22
H6 6.15+0.04 7830

UC-1, Acetobacter orfeancnsis KCTC 12329,
z>c 2, Acetobacter pasteurianus KCTC 12289,

IF, acetic acid producing bacteria strains selected by the department of food science
and technology at Sunchon National university.

*H, acetic acid producing bacteria strains isolated from house holds in Jeonnam area,
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Table 2. 16S rRNA partial sequencing of isolated acetic acid-producing bacteria

Sample Primer

Nucleotide sequence

GGGGGGGAATCGNTGCTCGGTATGACGGGGCGTAAAGGGCGTGAAGGCGGTTTGTACAGTCAGAATGTGA
518F AATCCCCGGGGCTTAACCTGGGGAGCTGCATTTGATACGTGCAGACTAGAGTGTGAGAGAGGGTTGTGGA
ATTCCCAGTGTAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGC

Fl GAGGGCTTTATTTCGCGCATCAGCGTCAGTAATGAGCCAGGTTGCCGCCTTCGCCACCGGTGTTCTTCCCA

800R

ATATCTACGAATTTCACCTCTACACTGGGAATTCCACAACCCTCTCTCACACTCTAGTCTGCACGTATCAAA
TGCAGCTCCCAGGTTAAGCCCGGGGATTTCACATCTGACTGTACAAACCGCCTACACGCCCTTTACGCCCA

GTCATTCCGAGCAACGCTAGCCCCCTTCGTATTACCGCGGCTGCTGGA

GGGGGAGCTCGTTGCCNGATGACTGGGCGTAAGGGCGTGTAGGCGGTTTGTACAGTCAGATGTGAAATCC

518F

CCGGGCTTAACCTGGGAGCTGCATTTGATACGTGCAGACTAGAGTGTGAGAGAGGGTTGTGGAATTCCCA
GTGTAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCATTACTG

ACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAAN

H+4

GGGCGTCATTCGCGCCTCGCGTCAGTAATGAGCCAGGTTGCCGCCTTCGCCACCGGTGTTCTTCCCAATAT

800R

CTACGAATTTCACCTCTACACTGGGAATTCCACAACCCTCTCTCACACTCTAGTCTGCACGTATCAAATGCA
GCTCCCAGGTTAAGCCCGGGGATTTCACATCTGACTGTACAAACCGCCTACACGCCCTTTACGCCCAGTCA

TTCCGAGCAACGCTAGCCCCCTTCGTATTACCGCGNGCTGCTGGAAN

Table 3. The Hunter’s color value of Boseok black waxy rice
vinegar that was prepared using acetic acid bacteria strains

Hunter’s color value

1
Sample” L ) "
CV-1 80.110.04° 3.9240.03 12.8440.01
cv2 79.12+0.02 3344005 14.73+0.46
FV-1 75.01£0.04 3.50+0.07 18.09+0.01
HV-4 77.75+0.06 3.5140.03 15.16+0.03

DCV-1, vinegar prepared using Acetobacter orleanensis KCTC 12329; CV-2, vinegar
prepared using Acetobacter pasteurianus KCTC 12289; FV-1, vinegar prepared using
acetic acid producing bacteria strains selected by Sunchon National university; HV-4,
vinegar prepared using acetic acid producing bacteria strains isolated in Jeonnam
area.

PAll values are meanSD.
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Table 4. The organic acid content in Boseok black waxy rice
vinegar that was prepared using acetic acid bacteria strains

(%)

Organic acids cv-1” Cv22 FV-1 HV-4
Oxalic acid 003:0.12” 003001  0.04:002  0.04:0.04
Tartaric acid 002:0.02  0.02¢009  0.02:001  0.03:0.02
Malic acid 004+002  0.04£005  0.04£003 007001
Lactic acid 003:0.04 003003 003004 004:0.16
Acetic acid 580£025  583:016 6231011 6341023
Citric acid 004:002  0.04:002 002005  0.03:0.02
Total organic acids 5.96 599 6.38 6.55
AT 097 099 098 097

DCV-1, vinegar prepared using Acetobacter orleanensis KCTC 12329; CV-2, vinegar
prepared using Acetobacter pasteuriamus KCTC 12289; FV-1, vinegar prepared using
acetic acid producing bacteria strains selected by Sunchon National university; HV-4,
vinegar prepared using acetic acid producing bacteria strains isolated in Jeonnam

area.
PAll values are meantSD.
'Ratio of acetic acid to total organic acids.
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Table 5. The free amino acid content in Boseok black waxy rice
vinegar that was prepared using acetic acid bacteria strains

(mg%)

Components cv-1" Cv-2 FV-1 HV-4
Aspartic acid 872 445 512 8.69
Serine 595 2343 38.65 4776
Glutamic acid 1858 424 1545 1097
Glycine 8.09 15.64 744 1526
Histidine 2 - - -
Arginine - - - -
Threonine 6.93 3.08 9.05 319
Alanine 91.08 - - -
Proline 5002 - 65.46 3265
Tyrosine 2157 59.89 31.03 415
Cystine 231 827 6.14 955
Valine 1546 1243 2120 1287
Methionine 10.82 32.90 15.11 2511
Lysine - - - -
Isoleucine 412 946 3.76 9.86
Leucine 28.62 67.05 84.12 65.84
Tryptophane 2,02 6.90 13.39 7.9
Phenylalanine 1095 - 3551 19.60
TAAY 283.24 24774 35143 316.86
EAA” 7892 131.82 182.14 144.46

DCV-1, vinegar prepared using Acetobacter orleanensis KCTC 12329; CV-2, vinegar
prepared using Acetobacter pasteurianus KCTC 12289; FV-1, vinegar prepared using
acetic acid producing bacteria strains selected by Sunchon National university; HV-4,
vinegar prepared using acetic acid producing bacteria strains isolated in Jeonnam
area.

PNot detected.

ITotal free amino acid.

“Essential amino acid (Thr+Val+Met+lle+Leu+Phe+Lys+Typ).
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Table 6. Sensory evaluation of Boseok black waxy rice vinegar
that was prepared using acetic acid bacteria strains

Sensory evaluation

1)

Sample Color Taste Flavor pgvf:glce
CvV-1 5580707 53:082° 5412.50° 57:0.94°
Cv-22 54:0,69" 58+0.78™ 6.0+1.88" 62:0.78™
FV-1 6.0£081° 6.541.26° 52£175" 64+LIT
HV-4 47+0.82" 45+143° 424154 49+0.73"

DCV-1, vinegar prepared using Acetobacter orfeanensis KCTC 12329; CV-2, vinegar
prepared using Acetobacter pasteurianus KCTC 12289; FV-1, vinegar prepared using
acetic acid producing bacteria strains selected by Sunchon National university; HV-4,
vinegar prepared using acetic acid producing bacteria strains isolated in Jeonnam
area.

PAll values are meanSD.

IMeantSD with different superscripts within the same column are significantly different
(p<0.05) by Duncan’s multiple range test.
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