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Detecting source of p-cresol in strong flavor Chinese liquor by high
throughput sequencing

LIUBo DUHai WANG Xue-Shan XU Yan"

(Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology, Jiangnan University,
Center for Brewing Science and Enzyme Technology, Wuxi, Jiangsu 214122,China)

Abstract: [Objective] The aims of this study were to detect the source of p-cresol in strong flavor
Chinese liquor; analyze the microbial community structure in pit mud, and separate strains producing
p-cresol. [Methods] p-Cresol concentration in Daqu, pit mud and saccharogenic grains was detected
by GC-MS. Microbial communities of different parts of pit muds were detected by highthroughput
sequencing technology. Then strains that could produce p-cresol were separated. [Results] p-Cresol
was only detected in pit mud, not in Daqu or saccharogenic grains. The concentration was 24.24 ng/g
in bottom part of pit mud. The microbes mainly belonged to 8 classes in pit mud. Among them,
Bacteroidia, Clostridia and Methanobacteria were all higher than 8%. The microbes mainly belonged
to 11 genus, Clostridium, Aminobacterium, Methanobacterium, Methanobrevibacter, etc. After
strains separation and volatile compounds detection, Clostridium aminovalericum, Clostridium
ultunense and Clostridium purinilyticum could produce p-cresol, and were all higher than 0.20% in
pit mud. [Conclusion] Clostridium was the primary microbial source of p-cresol.

Keywords: p-Cresol, Pit mud, Clostridium, Flavor, Chinese liquor
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Figure 2 The class structure of bacteria in pit mud
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Note: U: The upper pit mud in pits; M: The middle pit mud in pits; D: The bottom pit mud in pits; Other: Sum of less than 1%;

Unclassified: More than 1%, but unclassified.
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Table 1 The genus structure of bacteria in pit mud (%)

Genus U M D
Methanosarcina 3.51£0.90 7.00+3.49 13.23£1.52
Methanobacterium 23.68+11.02 25.31+£5.84 4.90£2.60
Clostridium 1.55+0.91 1.57+0.40 4.89+2.83
Syntrophomonas 0.57+0.35 0.14+0.03 4.50+0.94
Lactobacillus 3.63+£2.37 5.02+0.83 2.05+0.19
Methanobrevibacter 1.16£0.36 14.47£1.91 1.41+1.39
Sedimentibacter 0.81+0.38 0.28+0.04 1.18+0.52
Methanoculleus 0.07+0.02 0.14+0.09 1.13+0.76
Ruminococcus 3.57+2.59 12.16+5.64 1.09+0.49
Caloramator 0.21+0.09 1.234+0.20 0.26+0.11
Prevotella 9.61+16.54 0.11+0.06 0.05+0.02
Other 6.07+£1.20 6.95+1.30 8.65+1.50
Unclassified 45.55+11.85 22.61+7.75 56.66+4.97

U M D Uncalssified 1%
Other 1%

Note: U: the upper pit mud in pits; M: the middle pit mud in pits; D: the bottom pit mud in pits; Unclassified: sum of more than 1%, but
unclassified; Other: sum of less than 1%.

&2 ERTT4-BEFHOERTFIE

Table 2 Identification and capability of p-cresol producing strains isolated from pit mud

4-
Proportion in pit mud

Strain Similarity strain accession No. Similarity (%) (%) p-Cresol (mg/L)
JG-1 Lactobacillus buchneri CP002652.1 99 * -
JG-2 Oscillibactervalericigenes NR_074793.1 99 * B
JG-3 Bacillus thermoamylovorans NR_117028.1 99 * B
JG-4 Rummeliibacilluspycnus NR_041521.1 99 k3 -
IG-5 Clostridium sartagoforme NR_026490.1 99 g -
JG-C1 Clostridium ultunense NR_026531.1 95 0.29+0.10 0.06+0.02
JG-C2 Clostridium purinilyticum NR_117121.1 91 0.23+0.08 0.45+0.11
JG-C3 Clostridium aminovalericum NR_113199.1 99 0.44+0.28 0.01+0.01
-k _
Note: *: No comparison; —: Not detected.
2 IG-1 JG-2 JG-3
8 JG-1 JG-2 JG-3 JG-4 JG-5 0.2% 3
GC-MS 4- JG-1 JG-2 4- 4-
JG-3 4- JG-5
JG-C3 JG-C1 4- 4- 4-
0.0l mg/L  0.06 mg/L JG-C2 JG-C2 91%
0.45 mg/L
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Table 3 Volatile flavor substances in the strains
which could produce p-cresol (mg/L)

Compound JG-C1 JG-C2 JG-C3
B 3 JG-C1 (A). JG-C2 (B)fA JG-C3 (O)iEGIHEEE p-Cresol 0.06+0.02  0.45+0.11 0.01+0.01
BR
Figure 3  Transmission electron photomicrograph of Ethyl butyrate 0.13£0.03  0.14£0.03 0.10+0.02
JG-C1 (A) JG-C2 (B) and JG-C3 (C)
Ethyl valerate 0.01+0.01 - -
JG-C1 JG-C2 JG-C3 Ethyl hexanoate 0.17£0.02  0.22+0.05 0.47+0.14
3
Acetic acid 0.15+0.04  0.14+0.11 0.15+0.07
1 pm 5 pum—10 pm
1G-C3 2-Ethyl hexanol 0.57+0.12  0.56+0.14 0.44+0.07
24 = 4-BEFXHRERE T XK RN Benzaldehyde 0433021  0.37+0.12  0.53£0.20
(HS-SPME)
Phenylethyl alcohol 0.10+0.02 0.08+0.02  0.03+0.01
GC-MS 4-
4000 Note: —: Not detected.
8 3
: o 3
1 1 1 4.
7 Ethyl
butyrate  Ethyl hexanoate
307 40-60 d
Ethyl butyrate 65.85—621.60 mg/L.  Ethyl
hexanoate 1 522.34-3 509.74 mg/LP*31 4
3 4 4- 3
0.17-0.47 mg/L 4-
0.10-0.14 mg/L 3 4-
4- 4-
[32] [33] 1% 8 11
Bacteroidia Clostridia ~ Methanobacteria
4- Zhou
3 16S rRNA PCR-DGGE
1% 4 [11,34]
16S rRNA
PCR-DGGE
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