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Sensory Characteristics of Citrus Vinegar fermented by Gluconacetobacter hansenii CV1

Mi-Lim Kim, Kyung-Ho Choi'
Cuisine & Nutrition, Daegu Haany University
'Dept. of Food Science and Nutrition, Catholic University

Abstract

Citrus juice, a concentrate manufactured by the Jeju Provincial Corporation, was converted into vinegar
orderly by alcohol and acetate fermentation. The juice with a 6-fold dilution by distilled water was used
as the sole nutrient source throughout the experiments. The diluted juice contained 12.96Brix of total
sugar, 0.632% of total acid and 20.23 ug/ml of hesperidin.Naringin was not detected from the juice.
Citrus wine having 5.6 ~6.3% alcohol was produced from the diluted juice after 3 days of fermentation at
28°C. A kind of citrus-malomelo-yeast CMY-28 was used for the wine fermentation.The wine was
successfullyfermented for 8 days at 30°C after inoculation of seed vinegar which contained active cells of
acid producing bacteria CV1. The inoculum size of the seed vinegar was controlled to 10%(v/v) of the
citrus wine. The wine was converted into vinegar by the fermentation process. Citrus vinegar, the final
fermentation product, was colored with very thin, radish-yellow and was transparent. It’s acidity ranged
between 5.8~6.2% of that of acetic acid. The vinegar attained the best score by sensory test among
several natural fruit vinegars. It was clear from the results that high quality citrus vinegar could be
produced from concentrated citrus juice. However, the fermentation conditions should be improved to
reduce the amount of reducing alcohol.
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Table 1. Acidity and clear zone size of primarily isolated bacteria

Citrus-juice” Concentrated-citrus juice
strain acidity of vinegar fermented for clear” zone strain acidity of vinegar fermented for clear zone
no. 6 days 14 days width no. 6 days 14 days width
1 6.0” 6.3 +++ 6 6.6 6.5 +++
2 5.8 52 ++ 7 53 5.6 ++
3 45 5.5 + + 8 5.1 5.4 ++
4 3.9 4.7 ++ 9 4.8 5.9 ++
5 1.1 1.9 + 10 2.2 4.4 +4+

1) Original source of isolates
2) Acidity(% acetic acid, w/v)

3) Width of clear zone from the margin of streaked-cell line as +++>2.5 cm, ++> 1~2 cm and +< 1.0 cm

Fig. 2. Morphologies of acid producing bacteria isolated from citrus vinegar. Plate A was taken by
using a light microscope, while B was taken by using a scanning electron microscope as described

in the Methods.

FZ2E 3532 A218 A23(2005)

Symbols are n: normal form, v: vibrio-like and s: snapping form.
Scale line indicates 10 pm(A) and 1 ;m(B), respectively.
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Table 2. 16S rDNA partial sequencing of isolated bacteria CV1

3] Gluconacetobacter hansenii=
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GGGACGGGTGAGTAACGCGTACGTATCTGTGCATGGGTGGGGGATAACCTTGGGAAACCGAGGCTAATACCGCATGACAC
CTGAGGGTCAAAGGCGCAAGTCTCCTGTGGAGGAACCTGCGTTCGATTAACTAGTTGGTTGGGTAAAGGCCRACCAACGC
GATGATCGATAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGATACACGGCCCAAACTCCTACGGGAGGCAGCAG
TGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCAATGCCGCGTGTGTGAAGAAGGTTTTCGGATTGTAAAGCACT
TTCAGCGGGGACGATGATGACGGTACCGCANAANAAGCCCCGGCTAACTTCGTGCCACCANCCGCGGTAATACAAAGGGG
GCAAGCGTTGCTCGGAATGACTGGGCGTAAAGGGCGCGTAGGCGGTTGTTACAGTCAGATGTGAAATTCCCGGGCTTAAC
CTGGGGGCTGCATTTGATACGTGGCGACTAAAGTGTGANANAGGGTTGTGGAATTCCCAGTGTANAGGTGAAATTCGTAN
ATATTGGGAANAACACCGGTGGCGAAGGCGGCAACCTGGCTCATGACTGACGCTGAGCCCNAAAGCGTGGGGAGCAAAC
AGGATTAGATCCCTGGTAGTCCACGCTGTAAACAATGTGTGCTGGATGTTGGGTGGCTTG

Table 3. Similarity analysis resuit of isolated bacteria CV1

Strain Accession No %Similarity
Gluconacetobacter europaeus DSM 6160 (T) 721936 96.81
Gluconacetobacter hansenii NCIMB 8746 (T) X75620 96.66
Acetobacter intermedius 11804 (T) Y 14694 96.66
Acetobacter oboediens DSM 11826 (T) AJ001631 96.52
Gluconacetobacter xylinus subsp. xylinus NCIMB 11664 (T) X75619 96.37
Gluconacerobacter diazotrophicus ATCC 49037 (T) X75618 94.63
Gluconacetobater liquefaciens TFO 12388 (T) X75617 94.34

Table 4. 16S rDNA partial sequencing of isolated bacteria CV2

GTCCACGAACCTTTCGGGGTTAGTGGCGGACGGGTGAGTAACGCGTAGGGATCTGTCCATGGGTGGGGGATAACCTTGGG
AAACCGAGGCTAATACCGCATGACACCTGAGGGTCAAAGGCGCAAGTCGCCTGTGGAGGAACCTGCGTTCGATTAGCTGG
TTGGTGGGGTAAAGGCCTACCAAGGCGATGATCGATAGCTGGTCTGARAGGATGATCAGCCACACTGGGACTGAGACAC

GGCCCAAACTCCTACGGGAGGCAGCAGEGGGGAATATTGGACAATGGGCSCAAGCCTGATCCAGCAATGCCGCGTGTGTG
AAGAAGGTTTTCGGATTGTAAAGCACTTTCAGCGGGGACGATGATGACGGTACCCGCAAAAAAAGCCCCGGCTAACTT

CGTGCCACCACCCGCGGTAATACAAAGGGGGCAAGCGTTGCTCGGAATCAGTGGGCGTAAAGGGCGCGTAGGCG
GTTGTTACAGTCAGATGTGAAATTCCCGGGCTTAACCTGGGGGCTGCATTTGATACGTGACGACTAAAGTGTGAA

AGAGGGTTGTGAATTCCCAGTGTAAAGGTGAAATTCGTAAATATTGGGAAAAACACCGGTGGCGAAGGCGGCAA

CCTGGCTCATCACTGACCCTGAG

Table 5. Similarity analysis result of isolated bacteria CV2

Strain Accession No %Similarity
Gluconacetobacter hansenii NCIMB 8746 (T) X75620 97.04
Gluconacetobacter europaeus DSM 6160 (T) 721936 96.88
Acetobacter intermedius 11804 (T) Y 14694 96.73
Acetobacter oboediens DSM 11826 (T) AJOO1631 96.57
Gluconacetobacter xylinus subsp. xylinus NCIMB 11664 (T) X75619 96.42
Gluconacerobacter diazotrophicus ATCC 49037 (T) X75618 95.02
Gluconacetobater liquefaciens TFO 12388 (T) X75617 93.93
Acetobacter pasteurianus LMG 1262 (T) X71863 93.30
Acetobacter pomorum DSM 11825 (T) AJ001632 93.15
Acetobacter aceti JCM 7641 (T) D30768 93.15
Acetobacter aceti DCIMB 8621 (T) X74066 92.99
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Fig. 3. Clear zone formed by isolated bacteria and Acetobacter sp.
Bacterial cells formed clear zone near their colonies by
dissolving calcium carbonate with produced acetic acid. Bacterial
cells were streaked on solid ethanol medium which contained 3%
ethanol and cultivated for 48 hours at 30C.

Isolates: CV1 and CV2, Acetobacters: PA97, ATl and AT2

Table 6. Clear zone forming abilities of isolated bacterial
strains in comparing with those of other acetic acid
producing bacterial strains. (unit: width mm)
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Table 7. Total acidity, pH, residual alcohol and sugar
content of citrus vinegar fermented by strains of acetic
acid producing bacteria

Citrus vinegar fermented by

CV1 CV2 PA97 AT1 AT2 CV1 CV2 PA97 ATl AT2
Growth zone 1.0+0.00 0.8+0.13 0 0.3+0.04 1.0+0.00 pH X2 2.67 335 2.98 2.36
Clear zone  3.5+0.17 2.1+0.12 0 0.8£0.05 1.0+0.07 Total acidity(%) 5.89 5.54 5.21 5.48 6.15
Effect zone 2.2+0.04 1.8+0.08 0 1.5+£0.03 2.0+0.00 Alcohol(%) 0 0 0 0.20 0.20
Paper discs inoculated with citrus vinegar were incubated for Sugar(°Brix) 3.60 4.10 5.20 4.40 320

48 hours at 30TC.

g 22 B85 A A21W A 235.(2005)

Citrus vinegar was fermented for 8 days at 30C.
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