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The application of real-time PCR for quantify TDMTDL producing
micobes in liquor brewing process
LUHu' DUHai' XU Yan" DU Xiao-Wei>® WANG Dong'

(1. Center for Brewing Science and Enzyme Technology, School of Biotechnology, Jiangnan University,
Wuxi, Jiangsu 214122, China)
(2. Shanxi Xinghuacun Fen Liquor Technology Center, Fenyang, Shanxi 032205, China)

Abstract: [Objective] The real-time PCR, with high specificity and high sensitivity, has been widely
applied in quantifying microbial quantity in complex environments. We used this method to quantify
TDMTDL (trans-1,10-Dimethyl-trans-9-decalol) producing microbes during the liquor brewing
proecss. [Methods] Through the optimization of DNA extraction method for Daqu and fermented
grains, we established two real time-PCR standard curves for Daqu and fermented grains
respectively. The precision and accuracy of this method were verified. The real-time PCR method
was applied to quantify the Streptomyces which produced TDMTDL in Daqu and fermented gains.
[Results] The results showed that TDMTDL producing Streptomyces number was 10° orders of
magnitude in Daqu and the number was highest in Qingcha among three kinds of Daqu. In the initial
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stage of fermentation, the microbial number was 10* orders of magnitude. Along with the continuous
fermentation, the number of Streptomyces decreased. [Conclusion] Real-time PCR could quantify
earthy odor producing Streptomyces in liquor brewing process successfully, this work also had
significance of quantify other microbes in liquor brewing process.
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Table 1 Optimization of genome extraction method

DNA PCR
Samples Methods DNA c(i)rll'lgc/egl)tratlon Asso/Aaso PCR results Ampllﬁcat(l(;g efficiency
SDS+ 120.143.3 1.9540.03 + 99.5+0.8
Daqu +SDS+ 60.4+4.2 2.01:0.04 + 100.3£1.5
+SDS+ 56.54+4.8 1.98+0.02 + 98.8+1.3
11.6+1.2 1.910.02 + 101.9+1.8
SDS+ 86.943.5 1.99:£0.04 + 103.4+1.2
Fermented grains +SDS+ 53.642.9 2.06+0.02 + 100.11.2
+SDS+ 57.5+1.6 1.96+0.03 + 96.7+1.3
10.3£1.3 1.93+0.02 + 97.8+1.6

+

Note: +: Positive results.
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Table 3 Validation of the accuracy of real-time PCR method

QC DNA
QC addition DNA . Asco/Aaso Amp h‘catlon Real-time PCR Accuracy
Samples x107/g) concentration efficiency value %)
£ (mg/L) (%) (<107/g) ’
24+1.2 2 319+35 1.99+0.02 97.15+0.30 21.0+1.7 87.5
G 2.440.1 201363 1.97+0.05 101.22+0.30 2.240.1 91.2
0.24+0.01 1 879+72 1.94+0.03 100.65+0.20 0.21+0.02 82.5
0 1 793+25 1.97+0.04 99.97+0.40 0.012+0.001 -
2.4+0.1 1 864+56 1.96+0.03 99.30+0.40 2.0+0.1 83.3
Feremented 0.24+0.01 1 467+73 2.02:0.04 98.50+0.20 0.21+0.02 87.2
grains
0.024+0.001 1 259+54 1.97+0.03 100.20+0.50 0.021+0.001 84.0
0 984+61 2.01+0.02 97.70£0.10  0.000 83+0.000 02 -
Note — No value.
9 10 [21] cc >
( 3) PCR [22]
3 242 WHAEEPCREEBEHEPFIRZRESHE:
10°
4
3 5
8r 3r
= 1 September 1 Dacha
) 1 October ) _I_ 1 Ercha
S 6f S -I- JPI‘
X — =y 2t % —} ‘}
w0 wn
% —E— Q
2 E B
g g
3 3
5 g If
< 9l °©
E g ﬂ
Z Z = ’—X—‘
0
M o1t =T 0 3 5 9 15 21 30
Qingcha Hongxin Houhuo t(d)

& 3

KAEE PCREEAMP~LRAEER

& 4

WNATEE PCR EEERI~LHRARER

Figure 3 Real-time PCR quantify TDMTDL producing
Streptomyces in Daqu
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Figure 4 Real-time PCR quantify TDMTDL producing
Streptomyces in fermented grains
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