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Detection and quantification the biomass of Aspergillus
tubingensis in Chinese liquor fermentation process by real-time gPCR
CHENBi WU Qun XU Yan

(The 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] In order to better understand the role of filamentous fungi in Chinese liquor
fermentation process, a rapid and accurate method to monitor the change of fungal biomass is
necessary. This study established a real-time qPCR method to detect and quantify Aspergillus
tubingensis, which is widely used in Chinese liquor fermentation. [Methods] The methods of
extracting genome from fermented grains have been optimized, the specific primers for A.
tubingensis has also been designed and validated. [Results] The total DNA extracting from
fermented grains can reach 1.060x10° ng/g by in situ mechanical crushing method. The applicability
of real-time qPCR method to detect A. tubingensis in solid-state matrix has been validated in liquor
fermentation process. [Conclusion] Real-time qPCR method can rapidly and accurately detect the
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fungal biomass in solid-state matrix, which provides a powerful tool for related researches.

Keywords: Real-time qPCR, Filamentous fungi, SSF, Aspergillus tubingensis, Biomass
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1.8-2.0 ITS rDNA
[16] ITS1/ITS4 DNA
PCR PCR ()
DNA
PCR @)
o P22 3IMRIHRE—MBIE
2 (A. tubingensis) ITS
DNA 1.060x10° ng/g > 2 > s
0 DNA 78 bp 250 bp
5.992x10” ng/g PCR
NCBI
Primer-Blast
DNA 4 Primer pair 3
A260/A280

#* 1 TEEELH DNA REAEZNE R LR

Table 1 The results of three different DNA extracting methods

DNA Arc/A ITS PCR
DNA extraction method DNA concentration (mg/L)  Amplification efficacy (ng/g) 000 TS primer PCR

1
1y . . 313.6 5.992x107 1.92 s
Separating extraction method
2 s

. . . 981.9 1.060x10 1.80 s

In situ mechanical crushing method

3 F +SDS
) 406.6 3.853x10° 1.85 +

Liquid nitrogen+lywallzyme+SDS

+
Note: +: Positive PCR result.

%2 AZKATFITMH qPCR 31ME— MBI E

Table 2 The designed specific primers for A. tubingensis

No. of primers Upstream (pgr'izzr')sequences Downstrean(lsp')itglgr sequences Ampicon (bp)
Primer pair 1 CGGCCAATCCTACAGAGCAT ACGCAGCGAAATGCGATAAC 248
Primer pair 2 AATGGTTGGAAAACGTCGGC GTCCGATCCTCGAGCGTATG 78
Primer pair 3 GCCGGAGACCCCAACAC TGTTGAAAGTTTTAACTGATTGCATT 79
Primer pair 4 CCTGGGTGTGTTACCTGATCC ATGGGGCTTTGTCACATGCT 97
Primer pair 5 GGTGTGTTACCTGATCCGAGG GAGCGTATGGGGCTTTGTCA 99
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22 58.3°C 10
Primer pair 3 DNA PCR
PCR 3 ( 1
3 A. PCR C, (2
tubingensis R2 0.996
A. tubingensis '
79 bp 78.5 °C = PR
( ) 101.2% PCR
7.41x10°—
23 FrERSERyEST 7.41x10° spores/mL <1.27 spores/mL
I i

PCR

*3 BEEWMEE—IE54 PCRIEIE

Table 3 The specificity of the A. tubingensis-specific (ITS) validation by real-time gPCR systems

AtFor/AtRev
Species Strain name Primer amplification
Aspergillus tubingensis XJ31-1 +
Aspergillus tubingensis QK2 +
Aspergillus tubingensis YS-1 +
Aspergillus oryzae XJ10 =
Aspergillus oryzae 3.05232 =
Aspergillus fumigatus XJ29 =
Aspergillus flavus XJ31 =
Aspergillus niger QK3 -
Aspergillus terreus XJ28
Aspergillus parasiticus QK5 =
Paecilomyces variotii XJ1-1 =
Paecilomyces variotii XJ1-2 =
Penicillium corylophilum XJ30 -
Penicillium chrysogenum XJ2 =
Penicillium namyslowskii XJ8
Penicillium polonicum XJ9 =
Talaromyces spectabilis XJ5 =
Monascus ruber XJ21 =
Mucor rouxianus QK3 =
Rhizopus oryzae 3.05842 -
Saccharomyces cerevisiae MTY1
Issatchenkia orientalis MTY2 =
Pichia anomala MTY3-1 =
Bacillus licheniformis MTBI1 =
Bacillus subtilis MTB2 =
+ (0<C=32.0) - (C=0 0r=36.0).

Note: +: Positive qPCR result (0<C;=2.0); —: Negative qPCR result (C;=0 or=36.0).

http://journals.im.ac.cn/wswxtbcn



2552 WA 4 Microbiol. China 2014, Vol.41, No.12

12.00 2.4 WHEE PCR F3ERNE A MIIE
10.00 PCR
8.00
6.00
2 4.00

2.00

U (x10%)

0.00

PCR

Cycles

B EEGBERERERRNYT SN PCR
Figure 1 Amplification plot of standard curves obtained o 0
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Figure 2 Standard curve of A. tubingensis generated
from the amplification data
Note: C; values are plotted against the spores concentration as
spores/mL per action.

®4 EHIAETER PCRIZAERIE M PAER M

Table 4 The applicability analysis of real-time qPCR in Koji

Spores addition DNA concentration Ao/ Paso C, value Recovery
(spores/g) (mg/L) (spores/g) (%)
5.72x107 2057 1.95 5.27x107 92.13
5.72x10° 1823 1.97 4.88x10° 85.31
5.72x10° 1759 2.03 4.78x10° 83.51
5.72x10" 1672 1.89 4.99x10* 87.25
5.72x10° 1584 2.05 5.17x10° 90.47
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Table 5 The results comparison of two quantification methods for analysis the biomass of
A. tubingensis in Chinese liquor making process

PCR
Real-time gPCR
Sample Plate counts (CFU/g) (spores/g)
0h (2.8440.24)x10° (2.90£0.18)x10°
Koji making process
8h (2.87+0.21)x10° (3.91+0.32)x10°
16 h (3.20+0.34)x10° (5.35+0.57)x10°
24 h (8.43%0.87)x10° (9.85+0.73)x10°
32h (9.58+1.22)x10° (1.0240.18)x107
0h (0.93+0.14)x10° (3.85+0.45)x10?
Stacking fermentation
8h (1.240.12)x10° (4.7840.53)x10°
16 h (4.3+0.37)x10° (6.25+0.67)x10°
24 h (3.440.29)x10° (5.6240.51)x10°
29h (1.740.14)x10° (4.50+0.38)x10°
0d (1.140.12)x10° (3.85+0.17)x10°
Alcohol fermentation
5d (1.4£0.16)x10° (4.1240.23)x10°
10d - (1.3420.14)x10°
15d - (9.6+0.52)x10?
20d - (2.43+0.23)x10"
25d - -
30d - -
- 3
Note: —: Negative PCR result, n=3.
PCR
10 d
PCR
DNA DNA
DNA PCR
25 d
PCR
PCR
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