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Microbial diversity and volatile component analysis in Turpan
traditional sourdough
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Abstract: [Objective] Xinjiang traditional fermented food, Naan is one of the traditional staple
food for Uygur. There are different dough fermentation methods for different living regions of the
Uygur family. To explore traditional Naan sourdoughs from Toksun in Turpan county for culturable
microbial components analysis and the dough volatile aroma composition analysis in the
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fermentation process. [Methods] After using pure culture method, 16S rRNA gene sequence
analysis and 26S rRNA D1/D2 region gene sequence analysis were taken place. We used headspace
solid phase micro extraction-emperament (HS-SPME/GC-MS) for the dough microbial diversity
and volatile aroma components were detected. [Results] From two samples we isolated 9 strains of
Lactobacillus sanfranciscensis, 4 strains of Weissella cibaria, 11 strains of Basillus amyloliquefaciens,
1 strain of Bacillus shakletonii, 1 strain of Bacillus subtills and 10 strains of Saccharomyces
cerevisiae. However, no culturable yeast strain was separated from sample 2, which has attracted
our attention. By using GC/MS, we identified lipids, alcohol, aldehydes in two groups of sour
dough’s main aroma components. [Conclusion] Our results shows that the predominant bacteria is
Bacillus amyloliquefaciens and Lactobacillus sanfranciscensis in the Toksun Turpan traditional
dough. Due to the solution of starch in the dough bacillus has inhibitory effect to the fungus, the
dough can develop yeast were suppressed, but it does not affect its many kinds of flavor substances.
The dough with karez water produce a variety of aromatic substances relatively large percentage
than with tap water does.

Keywords: Traditional sourdough, Microbial communities, Molecular identification, Volatile components
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NL4 0.5puL ddH,O37 uL PCR

94°C4min 94°C45s 55°C45s 72°C 1 min
30 72 °C 10 min 7 uL
PCR 3 uL 2.0%
PCR 600 bp
BioEdit
26S rRNA
NCBI BLAST GenBank
MEGA 7.07
“Kimura
(Neighbour-Joining)
1 000 GenBank

1.2.4  XURR 4 B A9 4G -

- (HS-SPME-GC-MS)

1.2.5 Tz E+EMZEE(SPME):

C )
4h
2h( 0 2 4h) 10g  50mL
75 °C 30 min
250°C  1h
30 min
[11]
1.2.6 GC/MS il & #:
1.2 mL/min

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1911

250 °C MS 1
70 eV I=35 pA 40 °C 10
3 min 5 °C/min 200 °C 10 °C/min 22 BSOS FEE
230 °C 3 min 2.2.1 ZE 16S rRNAEREFFIDH: 26
127 LEMEEFZ: 16S rRNA 1%
NIST Library08 16S rRNA
90% 1 500 bp BioEdit
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RI NCBI BLAST
www.odour.org.uk RI GenBank
RIE50 3 5 (D
"R MEGA 7.07 1
RI=100x 4 1007 — 1) KY606253-KY606268
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kI fa a cibaria strain 11-1-59 100%
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*1 EEMHAERS HIEILQ6 )

Table 1 Identification of strain distribution (26 strains)

N GenBank ) ) -
Genus name  Identification result  Representative strains Similarity GenBank accession No. Strains at19 ota
rate (%) number species (%)
X17 100 KY 606267 9 34.6
Lactobacillus L. sanfranciscensis
X7 100 KY606259 4 15.4
Weissella W. cibaria
XI11 100 KY606262 11 42.3
Bacillus B. amyloliquefaciens
X15 100 KY 606265 1 3.8
B. shackletonii
X18 99 KY606268 1 3.8

B. subtills
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1 EREEHE 16S rRNA ERFIIMRZELEW

100 Bacillus shackletonii 18435 (NR025373)

Lactobacillus sanfranciscensis L-12 (NR029261.2)
30 Lactobacillus sanfranciscensis LMG16002 (NR116285.1)

Bacillus amyloliquefaciens BCRC11601 (NR116022.1)
Bacillus amyloliquefaciens NBRC15535 (NR112685.1)
Bacillus subtilis 168 (NR102783.1)
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Weissella cibaria 11-1-59 (NR036924.1)
Weissella confusa JCM 1093 (NR113258.1)

“Lactobacillus sanfranciscensis JCM5668 (NR117814.1)

Figure 1 Phylogenetic tree of 16S rRNA gene sequences of bacterial in traditional sourdough

1 000 GenBank
2% 16S rRNA

0.020

Note: The bootstrap values (%) presented at the branches were calculated from 1 000 replications. Numbers in parentheses are GenBank

accession numbers. The scale bar 0.020 represents 2 nucleotide substitutions pre 100 nucleotides.
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Saccharomyces cerevisiae 16 (JQ512828.1)

Saccharomyces cerevisiae NL8 (HM191639.1)
16| Saccharomyces cerevisiae NL17 ( HM191648.1)
45| J4 (KY606269)

J14 (KY606270)
54 Saccharomyces cerevisiae LEO13 (JQ672609.1)
Saccharomyces cerevisiae NL12 (HM191643.1)
341 daccharomyces cerevisiae KDLYSY-35 (KX098507/.1)
4|7 Saccharomyces cerevisiae 0B17 (KM103045.1)

Saccharomyces cerevisiae 0B12 large subunit ( KM103041.1)

—
0.000 2

B2 BAEEESE 26S rRNA D1/D2 XERFFIIR RS54 &R
Figure 2 Phylogenetic tree of 26S rRNA D1/D2 region gene sequences of yeasts in traditional sourdough
1 000 GenBank 0.000 2

0.02% 26S rRNA D1/D2

Note: The bootstrap values (%) presented at the branches were calculated from 1 000 replications. Numbers in parentheses are GenBank
accession numbers. The scale bar 0.000 2 represents 2 nucleotide substitutions pre 10 000 nucleotides.
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Table 2 The relative content of compounds in the sample (%)

Sample 1 Control group 1 Sample 2 Control group 2 Aroma
Compounds L.
Oh 2h 4h Oh 2h 4h Oh 2h 4h Oh 2h 4h description

Hexanal 581 471 = 518 1.83 0.84 483 255 - 342 170 042 798 Grassy
1-Pentanol 249 396 236 390 328 143 243 131 092 231 1.11 0.56 769 Fusel oil

smell
1-Hexanol 11.59 16.12 17.81 1893 2286 — 1826 1855 1933 11.19 1322 1490 872 Fruity
1-Octen-3-ol 253 220 093 206 162 126 346 142 021 1219 0.618 013 984 Mushroom
1-Methyl-4-cyclohexano 0.29 = = = = = 043 = = = = 1198 =
acetate
Dibenzofuran 1.67 = = = = = = = = = = = 1 040 =
Nonanal = 089 - = = = 050 022 - 033  0.17 = 1105 Sweet smell
Heptanal = = = = = = = 9.61 = 230 097 0.78 869 Fruity
Ethyl acetate - - 405 - - 2.80 - - 1149 - - 434 605 Winey
1,2-Ethanediol,mo- = = 6.75 = = = = = = = = = 643 =
noformate
Dimethoxy acetate = = = = = = = = 6.27 = = 766 -
Ethyl valerate = = = = = = = = 0.52 = = = 903 Fruity
Hept-2-enal - - - - 1.38 - - - 0.46 - - 0.37 960 Fat fragrance
2-Pentylfuran = = = = — 0% = = 331 = = 1.15 993 Fruity
Ethyl caproate - - - - - - - - 716 - - — 1002 Sweet smell
Hexyl acetate = = = = = = = = 4.01 = = = 1016 Fruity
Trans-octenal - - - - 1.08 - - - - - 0.34 026 1061 Sweet

smell
2-Ethyl hexanol = = = = = = = 1.08 = 1.62 = = 1033 Clean aroma
Lauric aldehyde - - - - - - 030 - - - - - 982 Flowery

flavour
Capraldehyde = = = = = = 0.13 = = = = = 1203 Sweet

smell
2,6-Ditertbutylbenzoqu- = = = = = = 016 - = = - 2002 =
inone
13-Eicosenoic acid = = = = = = 0.37 = = = 091 - 2052 =
n-Pentanal = = = = = = 069 0.84 121 022 0.58 0.76 757 Particular

scent
1,6-Octadien-3-ol = = = = = = = 0.11 = = = = 1087 =
3,5-Octadien-2-on = = = = 0.46 = = = = = = 1044 =
Acetic acid - - - - - 8.28 - - - - - - 650 Acidity
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