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Abstract: The changes in basic physicochemical properties and
microbial diversity of Douchi before and after efflorescence of the
surface were evaluated. The physicochemical properties were in-

vestigated via determining the content of moisture, ash, crude

protein, crude fat, total sugar, reducing sugar, total acid, and a-

mino nitrogen, along with the amino acid composition. The mi-
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crobial diversity was measured by Illumina Miseq sequencing.
The results showed that, with the progress of efflorescing, the
ash and total sugar content of Douchi exhibited insignificant chan-
ges, and the crude fat, reducing sugar and total acid content
showed a downward trend as a whole. The moisture content in-
creased first and then kept stable. An adverse trend was observed
on amino nitrogen content as compared to that of the crude
protein content between 0~6 days. The amino acid score illustra-
ted that the nutritional value of protein decreases after efflores-
cing. According to the results of Illumina Miseq sequencing, the
bacteria and fungi OTUs of Douchi were all reduced after efflo-
rescing, and the ratio of Bacillus in bacteria was increased, with
the ratio of Aspergillus in fungi reduced. Therefore, the efflores-
cing would reduce the nutritional value of Douchi and decrease the
diversity of bacterial community. However, the diversity of
fungal community could be increased, with the destroy of the o-
riginal flora composition.

Keywords: Douchi; efflorescing; nutrients; amino acid composi-

tion; microbial diversity
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on the surface of Douchi
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Changes in physicochemical properties during the progression of efflorescence
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Table 1 Changes in total amino acid content of Douchi mg/g
fig A mf ] /d Asp Thr* Ser Glu Gly Ala Cys* Val” Met * I Leu”
0 32.67 10.81 13.05 51.88 9.58 10.02 0.82 14.17 2.88 12.78 23.97
6 30.83 10.21 12.27 47.87 9.01 9.80 0.82 13.57 2.88 12.21 22.73
15 31.63 10.51 12.62 49.29 9.12 10.02 0.82 13.97 2.88 12.55 23.41
21 30.14 10.00 12.10 47.10 8.61 9.45 0.72 12.98 2.62 11.65 21.94
e /d Ty Phe’ Lys* His Arg Pro it Wk EAA  NEAA ki
0 7.99 13.38 13.71 5.48 14.99 13.20 128.01 106.47 97.19 154.19 251.38
6 7.83 12.79 12.94 5.07 14.21 12.71 119.99 101.35 92.41 145.36 237.76
15 7.83 12.94 13.07 5.21 14.67 12.81 123.20 103.65 94.54 148.82 243.36
21 7.34 12.06 12.30 4.66 13.74 12.23 117.40 96.66 88.21 141.42 229.62
T MR T E IR, “EAAUR LW Z AR & it “NEAAURAE LT IR & 5, “TAAR LR &
®2 BEIRTERLESERARTU
Table 2 Changes in essential amino acid composition of Douchi
lae’-1in Thr/ Val/ Met+Cys/ Tle/ Leu/ Phe+Tyr/ Lys/
fl/d  (mgeg ' +Pro) (mg+g ' +Pro) (mg+g ' Pro) (mg=g ' »Pro) (mgeg ' *Pro) (mg+g ' +Pro) (mg+g ! » Pro)
0 32.27 42.28 11.06 38.13 71.54 63.78 40.90
6 30.46 10.50 11.06 36.45 67.83 61.54 38.61
15 31.36 41.69 11.06 37.46 69.85 61.98 38.99
21 29.85 38.73 9.97 34.76 65.47 57.89 36.70
FAO/WHO 1000 s0.00 .00 w000 000 60.00 55.00
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Table 3 Amino acid scores of Douchi
I i) /d Thr Val Met+Cys Ile Leu Phe+ Tyr Lys EAAI

0 80.66 84.55 31.61 95.33 102.20 106.30 74.37 77.47

6 76.14 81.00 31.61 91.12 96.90 102.57 70.20 74.33

15 78.40 83.37 31.61 93.65 99.79 103.30 70.89 75.69

21 74.63 77.46 28.49 86.90 93.53 96.48 66.72 70.32
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Figure 2 The OTUs changes of bacteria and fungi
of Douchi

Figue 3 Rarefaction curve of bacteria and fungi
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Table 4 Alpha diversity statistics of Douchi on OTU level
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i}
i) HH il =N i) HH B s8] il HH

R 365 122 1.92 2.33 0.46 0.24 392.11 126.61 389.64 124.63
iR FEFE 267 111 1.14 3.58 0.62 0.05 331.74 154.41 335.05 132.11
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Figure 4 Relative abundance columnar chart of bacteria
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Figure 5 Relative abundance pie chart of bacteria and

fungi on Genus level of Douchi
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