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Abstract: Objective To explore the main microbial community and its change characteristics during the “sweating” process of Salvia
miltiorrhiza from Zhongjiang, as well as the relationship between the dominant microbial communities and the main medicinal

compositions, so as to scientifically explain the effect of traditional “sweating” processing method on the quality of S. miltiorrhiza

i EHER: 2023-06-27

HEEWB: EXPEHEHRFRIMEES AT E (A-2023N-7); U114 EZEERAFAHARTI T LT (2021MS027); Y1144 HA
BHALS LT (2022JDKY0013); PU)I48 e 5] S RHUR R ETUH  (20222YD0106)

TEEEN: EBT (1984—), o, BisiaimFA, BIFFFCR, W50 My 24 % Mo 5 M EARHELIF 5C . E-mail: wangxiaoyu926@163.com

HBIEEE: FHH (1976—), %, BRFR, W75 My 2R 5 e B P B SRR 78 . E-mail: qingmiaoli@sina.com



FED 2024FE1 8 $55% B2 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 2 « 421

from Zhongjiang. Methods The high throughput sequencing technology was used to study the microbial diversity in the process of
“sweating” of S. miltiorrhiza from Zhongjiang. Combined with chemical quality analysis, the abundance ratio of dominant microbial
community was correlated with the content of main medicinal compositions of S. miltiorrhiza from Zhongjiang processed by
“sweating” for the purpose of further determining the main microbial community affecting the quality of S. miltiorrhiza from
Zhongjiang processed by “sweating”. Results In this research, 221 genera of fungi and 677 genera of bacteria were identified in 21
samples of S. miltiorrhiza from Zhongjiang processed by “sweating”. The dominant fungal genera that always existed in the process
of “sweating” were Davidiella and Verticillium. The primary bacterial genus included Chloroplast unclassified and
Mitochondria_unclassified genus, and the known bacterial genus include Arthrobacter and Streptomyces, etc. At the same time, the
correlation studies showed that the fungal species Davidiella had a significant negative correlation with the content of alkannic acid in
“sweating” samples. There was a significant positive correlation between Ascomycota_unclassified and the content of tanshinone Ila.
The bacterial genus Chloroplast unclassified showed significant positive correlation with the contents of rosmarinic acid and the water-
soluble components in “sweating” samples, was positively correlated with the content of salvianolic acid B. There was a significant
negative correlation with the content of tanshinone I. There was a significant positive correlation between Allorhizobium-
Neorhizobium-Pararhizobium-Rhizobium and the content of alkannic acid. Conclusion The microbial communities that affected the
quality of S. miltiorrhiza processed by “sweating” may be the fungal species Davidiella, Ascomycota_unclassified and bacterial genus
Chloroplast unclassified. The study provided an experimental basis for exploring the community characteristics of the dominant
microorganisms in S. miltiorrhiza from Zhongjiang processed by “sweating”, and laid a foundation for further screening and isolating
the dominant microorganisms affecting the quality of S. miltiorrhiza from Zhongjiang processed by “sweating”.

Key words: high-throughput sequencing; sweating process; Salvia miltiorrhiza from Zhongjiang; microbial communities; medicinal
compositions; correlation; microbial diversity; fungal; bacterial; alkannic acid; tanshinone Ila; rosmarinic acid; salvianolic acid B;
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Fig. 7 Fungal community composition at genus level in S. miltiorrhiza samples and grouped comparison at different
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Fig. 8 Bacterial community composition at genus level in S. miltiorrhiza samples and grouped comparison at different

sweating times
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Fig. 9 Heatmap of fungal community at genus level in S. miltiorrhiza samples and grouped comparison at different sweating

times
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Table 2 Results of determination of eight pharmacodynamic components in S. miltiorrhiza samples
e IKIENE R B > HU(mgrg ™) JEAE oy 5 B 3 B (mg-g ™)

FIZEM REFRR EER O FTM®RB BE ARSI RAASE AW 2. A&
A 6.954 2.448 0.321 68.442  78.165 0.049 0.188 0.182 0.751 1.170
Bl 5.671 2314 0.280 53.672 61937 0.032 0.250 0.207 1.126 1.615
B2 6.012 2.890 0.261 58.611 67.774 0.062 0.341 0.318 1.950 2.671
B3 4.192 2.141 0.260 43273  49.866 0.048 0.382 0.192 1.842 2.464
B4 4.620 2.322 0.252 44.391 51.585 0.037 0.300 0.211 1.550 2.098
BS 5.282 3.151 0.233 48.120  56.786 0.035 0.379 0.207 1.873 2.494
B6 4.771 2.392 0.251 47.323  54.737 0.036 0.201 0.202 0.966 1.405
B7 4912 2.810 0.322 49.812  57.856 0.036 0.228 0.319 0.901 1.484
B8 5.670 3.252 0.310 56.601 65.833 0.044 0.200 0.317 0.877 1.438
B9 5.771 2.650 0.343 55.861 64.625 0.032 0.209 0.188 1.021 1.450
BI10 5.801 2.783 0.292 59.301 68.177 0.032 0.207 0.191 1.128 1.558
Cl 3.772 2.264 0.233 37.180  43.449 0.029 0.231 0.180 1.440 1.880
C2 5.001 2.880 0.239 49.901 58.021 0.056 0.326 0.287 2.162 2.831
C3 3.989 2.071 0.248 39.225 45533 0.044 0.362 0.171 2.351 2.928
Cc4 4.435 2.295 0.250 43415  50.395 0.035 0.258 0.177 1.756 2.226
C5 4.476 3.107 0.205 44.608  52.396 0.034 0.347 0.181 2.228 2.790
Co6 4.520 2.384 0.206 44545  51.655 0.032 0.168 0.174 1.010 1.384
Cc7 4.872 2.791 0.288 47.776  55.727 0.032 0.201 0.291 0918 1.442
C8 5.440 3.241 0.286 54.011 62.978 0.042 0.182 0.294 0.961 1.479
Cc9 5.401 2.638 0.297 53.746  62.082 0.029 0.190 0.166 1.100 1.485
C10 5.770 2.762 0.273 57.634  66.439 0.029 0.183 0.165 1.237 1.614

*3 ASHGMBEREENFEE (BKTEL) SHEMSSSEXMESH

Table 3 Correlation analysis between relative abundance of dominant fungi (at genus level) and contents of

pharmacodynamic components in S. miltiorrhiza samples

- P

S FBEWN BEER LER AHEB KEERAEE ZE20 1 BISE S0 1S D REERs &2
N PEJE Davidiella -0.163  0.019 -0353" —0.152 -0.152 -0.178 0262 -0.040 0272 0.245

R WIE Verticillium -0201  -0.067 —0.177 —0.200 -0.200 -0.010 0078  0.010  0.091 0.139
HEHIE Gibberella 0.197 0091 0182 0.167 -0.167 -0.005  —0.083  0.147 -0.029 -0.019
FEETRHERR -0.086 —0.057 —0.284 —0.076 -0.076 -0.059 0.155  -0.152  0.320° 0.293
Ascomycota_unclassified

B WEH R E R Botryotinia —0.057  0.124  -0.186  0.067 -0.067 -0.109  —0.049  0.081  0.100 0.053

'P<0.05, 3; TP<0.01, HE#E, K4H.

“P < 0.05, significant; **P < 0.01, extremely significant, same as table 4.
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Table 4 Correlation analysis between relative abundance of dominant bacteria (at genus level) and contents of

pharmacodynamic components in S. miltiorrhiza samples

- HXRY
A B RN REHR LR SR B KELRABE ZES5M 1 BASE IS0 1 S0 U IEER B &
B REH R Chloroplast unclassified 0178 0.330" —0.142  0.434™ 0.379' -0.306  -0.200 -0392" -0.276 -0.276
Y114 KB Mitochondria_unclassified —-0.198  -0.097 —0.121 —0.053 -0.072 0.134 0.029 0147 0.143 0.143
W8 Arthrobacter 0218 <0311 0020 —0.19% -0.245 -0.086  -0.019 0137 -0.076 -0.076
B R Streptomyces 0.050  0.019 0233 -0.014 0.024 0191 -0.105 -0.069 -0.200 -0.200
BB AR HE B Allorhizobium- 0241 0152 0461" —0.155 -0.058 0.160 0.169 0313 0.149 0.149
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