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Table 1 Specifications of traditional date vinegar with assigned code for each sample.

Code Specifications
A Three years old date vinegar made from Mazafati date cultivar (Bam, Iran)
B Six years old date vinegar made from Mazafati date cultivar (Bam, Iran)
C Date vinegar without specifications
D Forty days old vinegar made from Karoot date cultivar (Anduhjerd, Iran)
E Four month old vinegar made from Mazafati date cultivar (Bam, Iran)
F Date vinegar without specifications
G Three years old date vinegar with no specifications
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1. Amplified Ribosomal DNA Restriction Analysis
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Table 2 Number and coding of isolates obtained from different samples of date vinegar.
Code Al-A4 DI-D9 EI1-E9 FI-F2 GI1-G7
Number 4 9 9 2 7
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Fig 1 Amplified 16S rRNA genes and 100 bp DNA
ladder on 1% agarose gel.
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Fig 2 ARDRA profiles of isolates with Hinfl as
restriction enzyme. (L) Molecular ladder.
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2. Bioron

3. Multiple signal

4. Acetobacter ghanensis

5. Acetobacter syzygii

6. Max score

7. Komagataeibacter europaeus

8. Komagataeibacter saccharivorans
9. Komagataeibacter xylinus

10. Komagataeibacter oboediens

11. Komagataeibacter sucrofermentans
12 . Komagataeibacter intermedius
13 . Komagataeibacter nataicola
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Fig 3 ARDRA profiles of isolates with Taql as
restriction enzyme. (L) Molecular ladder.

Table 3 Grouping of isolates according to
restriction profile similarity

G;;:fp Hinfl Taql
1 Al Al
2 A2, A3, A4 A2, A3, A4
3 D1, D2, D3, D4, D7 D1, D2, D6, D7
4 D6 D3, D4
5 F1,F2 F1,F2
6 El, E8, E9 El, E8, E9
7 E2,E3 E2,E3
8 E6, E7 E6, E7
G1, G2, G3, G4,G5,
9 G1, G2, G4, G5, G6 G6. G7
10 Gy -
11 G e
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Table 4 Identified isolates based on sequencing of amplified 16S rRNA gene

Code Name Similarities (%)  FCC No.

A3 Acetobacter ghanensis or A. syzygii 100% FCC-10972
D1 Acetobacter pasteurianus 100% FCC-10971
D6 Acetobacter pasteurianus 100% -
El Komagataeibacter europaeus 100% FCC-10973
E6 Lactobacillus sp. 100% FCC-10974
F1 Staphylococcus epidermidis 100% FCC-10975
G3 Paenibacillus sp. 100% FCC-10976
G7 Paenibacillus sp. 100% -

* FCC stand for Food Culture Collection of Shahid Bahonar University of Kerman.
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14. Lactobacillus zeae

15. Lactobacillus casei

16. Lactobacillus rhamnosus
17. Lactobacillus paracasei
18. Lactobacillus brevis

19. Lactobacillus acidophilus
20. Paenibacillus

21. Paenibacillus aceti
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Table 5 Physiochemical characteristics of traditional date vinegar samples.

Total acidity (g/ 0 Tt o TPC (mg GAE/
Samples code pH 100ml) TSS (° Brix) AA (%) 100 g)

A 3.75+£0.01° 43740.19¢ 7730 .05° 67.09+5.07% 143.63+7.64°
B 3.83+0.01° 5.85+0.08° 28.21+0.04° 73.03+3.05° 205.41+10.70°
C 3.71+0.01° 9.45+0.13° 11.13+0.03¢ 56.37+4.04° 207.50+3.53°
D 4.08+0.02° 12.66+0.32° 19.24+0.03" 68.31+3.76™ 125.51+6.19¢
E 3.79+0.01¢ 4.56+0.17¢ 6.60+0.06" 45 46+4.68¢ 105.61+3.57°
F 3.90+0.02° 2.57+0.07° 15.25+0.05¢ 11.14+2.12¢ 82.76+6.77"
G 3.76+0.01° 5.85+0.20° 6.27+0.01° 65.87+0.99° 156.15+4.08"

TSS: Total soluble solid, AA: Antioxidant activity, TPC: Total phenolic compounds.
Each value in the table represents the mean +standard deviation of triplicate analysis.
Means in the same column followed by the same letters are not significantly different
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Fig 4 The relationship between shear rate and shear
stress of traditional date vinegar samples
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Table 6 Consistency coefficient (K) and flow behavior index (n) of the traditional date vinegar samples.

Samples code K (Pas") n R?
A 0.0029 1.4649 0.9994
B 0.0052 1.3994 0.9993
C 0.0037 14144 0.9991
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G 0.0024 1.4883 0.9986
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Discovering new strains with useful industrial and pharmaceutical capabilities and
avoiding the import of microbial strains from three economic perspectives, passive
defense and conservation of the country's microbial genetic resources are of great
importance. The presence and activity of appropriate microbes is an essential factor in
the success of fermentation processes. Fermented foods and beverages are among the
most important and best natural sources for discovering useful strains. In this study,
samples of traditional date vinegar were obtained from Kerman market and their
physicochemical (pH, acidity, total soluble solid, total phenolic compounds, and
antioxidant activity) and rheological properties (consistency coefficient and flow
behavior index) were investigated, also their microbial population were assessed by
molecular methods (ARDRA and 16S rRNA gene sequencing) for the presence of
acetic acid bacteria. The result of this study was to identify two species of acetic acid
bacteria, namely Acefobacter pasteurianus and Komagataeibacter europaeus. In
addition, Lactobacillus sp., Paenibacillus sp. and Staphylococcus epidermidis were
detected in vinegar samples. On the other hand, vinegar sample were different in
terms of microbial load and the type of available microbes. Date cultivar, production
method and vinegar age are the possible causes of this variations. Finally, the
application of acetic acid bacteria identified in this study as starter culture for fruit
vinegar production is suggested. These bacteria were stored with FCC-10971 and
FCC-10973 codes in the Food Culture Collection of Shahid Bahonar University of
Kerman and can be ordered by other researchers.
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