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Firstly, the fresh bovine bile was used to ferment and process Arisaema Rhizoma [drug-excipient ratio = 1: 3, fermentation temperature
(30 + 5) C, fermentation humidity (70 + 5) %] to prepare Arisaema cum Bile samples with different fermentation time. Then, HPLC
was used to determine the content of 12 components including schaftoside, isoschaftoside, xanthine and uracil in the samples. As well,
the 16S rRNA high-throughput sequencing technology was employed to identify and to investigate the species and the abundance of
microbial communities in each Arisaema cum Bile sample. Finally, the correlation analysis of “microorganism-component” was carried
out via mathematical algorithm, and the changed rules of them in the processing was discussed. Results With the increase of
fermentation time, the contents of adenine, guanosine, schaftoside, adenosine, inosine, thymidine and glycocholic acid decreased, the
content of cholic acid increased, the content of hypoxanthine and xanthine increased first and then decreased. The results of flora
analysis showed that there were mainly Proteobacteria, Firmicutes and Cyanobacteria at the phylum level. At the genus level, there
were mainly Lactobacillus and Pseudomonas. Correlation analysis showed that there was a significant correlation between the chemical
component of Arisaema cum Bile and the fermentation flora (phylum and genus). Adenine and thymidine were significantly positively
correlated with Cyanophyta and Actinobacteria (P < 0.01), while negatively correlated with Proteobacteria (P < 0.05). Cholic acid was
positively correlated with Firmicutes (P < 0.01), and negatively correlated with Proteobacteria (P < 0.05). Conclusion There were
significant changes between chemical components-microbial communities during the fermentation of Arisaematis Rhizoma with bovine
bile processing. The results can provide a theoretical basis for the study of the processing mechanism of Arisaema cum Bile.
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Fig. 1 Preparation processing flow chart of ACB

2.2 FEREE A 2 FEEER R S HIEENE

2.2.1 FHEM BRI E & RS REBURER . H&
JIE T £, n R R ) S R AR EE ) ) 3540+ 128.0
ng/mL R B i 2 W

2.2.2 MR FIAER IS & BOS IE R R R R R
(i 450 2.0 g, FEKRE, BHLEHEBMT, K
FEIMNHEE 20 mL, FRE R, HA A (D% 500
W. #i% 40 kHz) 35 min, AEHE=E, FHFEAH
RRCRII R, BAEIES, AR SR
223 i M4 AN Agilent 5 TC-Cis £
(250 mmX 4.6 mm, 5 pm); RBENHA LHE-0.1%H
B AKVEW, BEEVENL: 0~2min, 25%~27%Z.E;
2~5min, 27%~33%ZMiE; 5~10min, 33%~35%
M 10~20 min, 35%~40%Z.JE; 20~25 min,
40%ZfiE s 25~28 min, 40%~55%ZfE; 28~30
min, 55%~60%ZJ; 30~33 min, 60%~30%Z.
i 33~40 min, 30%Z.JfE; 40~45 min, 30%~25%
LM 45~50min, 25%ZE; RERE 1 mL/min;
ELSD #2589 7; &R Sul. AIGELE 2.
224 ZMEXRFREL S5 “2.2.17 TURNKHE S
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Fig.2 HPLC-ELSD of cholic acid reference substance (A)
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Table 1 Determination results of components in ACB samles (D0—D?9) (n = 3)
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% O
P e s R JOER R S L R B EGRE SmEE W Laim
DO 80.1 12838 64.2 101.0 100.1 10.7 644 0.3 177.9 79.2 3056.1 2987.6 0.552
D1 119.0 2986.1 75.7 137.0 138.7 9.2 59.9 8.0 1475 74.4 75499 1430.8 0.670
D2 113.4 30623 81.1 142.2 121.3 5.2 57.7 9.0 144.8 45.6 10493.1 1281.8 0.650
D3 405 2684.2 740 112.8 99.8 6.7 349 - 124.0 36.2 10207.0 1694.9 0.404
D4 66.9 2728.8 96.9 134.2 120.3 9.8 74.1 - 151.1 31.2 8681.8 1524.3 0.589
D5 16.3 18875 65.3 103.0 99.1 8.9 299 0.3 134.3 28.8 6051.8 1504.6 0.296
D6 26 1091.3 559 66.0 - 8.1 158 - 133.0 21.3 3280.7 1521.1 0.072
D7 135 20335 81.0 144.4 954 3.8 46.2 - 143.8 24.7 66196 1771.8 0.358
D8 46.3 21699 835 162.3 91.8 12.0 64.8 1.6 149.7 25.2 4126.8 1941.0 0.516
D9 21.2 1278.7 99.3 91.9 87.7 11.2 83.8 1.5 141.6 39.4 5636.2 23957 0.489
EmfR 1.5 215.2 41.1 525 498 25 215 0.3 52.3 18.5 2.2 25 /
KR 05 750 135 165 160 08 7.2 0.1 175 6.2 0.7 0.8 /
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“—” means not checked out, “/”” means not involved.
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Fig.3 HPLC of each reference substance and ACB sample
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24442 169.68 X—135095.35, R2=0.9990, Z&PEyulH
3.80~380.00 ug/mL; % Y=33 394 087.46 X —
2267.40, R2=0.999 5, Z& P 0.28~280.00 pug/mL;
LT Y=30909 591.40 X+76 890.60, R>*=0.9998, £k
PEVEE 0.60 ~300.00 pg/mL; M i w5 0E 4% 7 Y=
44 675 831.47 X+25 511.85, R*=0.999 2, ZPE{ulH
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96.73% . 99.83% . 97.81% . 98.08% . 99.24% .
100.91%. 97.24%. 97.89%- 98.18%, RSD 1H %5
90.99%. 1.10%. 1.68%. 1.03%-. 1.42%. 1.61%-
1.39%- 1.59%. 1.85%- 1.61%, iWli% 7 0EmIEE
R4f.

239 JHFFES 10 FRAEMHERE RS & &lE B
ANFE R BT p (P R % 2.0 g, FEEIE, A
“22.27 WUR I iER &, 4% “2.337 TR
O3 SRR 52, THE 10 Pl &8, FFE 8
HPRFIE R A EEEAE P & o s AR
W, BHESCERTIEDS, K 12 Rl AT BEH—
ST, THEREIE)H— (overall desirability, OD) 1H
[di= Vi—Ymix)/Vmax—Vmix); OD=(d\+dr+ds~+ -+
Ak, For ymin NFRBR A E/AMEL Ymax HTEAR R K
8, kRIEWREO], ZRNE 1. R Td
J& OD {f 2 /38 MmN .
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ft i = FR I IR (CTAB) BN RFANRE i b AT 3 [
21 DNA $RHL,  1%37 e i L pk DU DNA 445
L. PCR 4 38R 51 %07 %1 338 F: 5°-ACTC-
CTACGGGAGGCAGCA-3"Hl1 806 R: 5’-GGACTA-
CHVGGGTWTCTAAT-3’ X FEA ) V3~V4 A48 [X
AT 3 . PCR =4 H B IR B e I P VK O FE 1%
HLE 170 V. HLKES 8] 30 min. ) Illumina Novaseq
P&, KRR T R I T, FEEETERAE 2
(operational taxonomic unit, OTU) . Yyfh
A AT W By B B B o ZREERB £
FE A 55 3 B 19200,

2.4.2 FWEi 28 OUT 434 Venn & X} D1~D9
L 27 MREREATINR AT, BRI SR AT
Barcode #7473, $1FH FFIME B, JL453] 1898 034
ZFA, FEARM TS SR HIEN 2700 208, #5/)
AN 34 999, ~FI3MIAF 105 446 25751 . FEHE
MFFIREERRE N, Msidize (B 4-A) IKB|HFLR
A, A RREAS &, MR mIEERN, 3
B 7 0 B A 3 B2 8K, BRI 2 IS S i
KPR, Venn BRI MLEE HAE S8 5 2 57 741 (]
4-B). X OTU = LR FEH REME T 81 B A
[FR P T BEALAIAE,  DARRANTRBE N Hth 2000 5 91050 &
HXT R OTU BUE I o ZREME.
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RN BRSSP RE BRI B R 2 A, X

A 10007

800 1

600 1
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0 50 000
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Shannon  Simpson observed_

iR iR species 63
D1 755.57+94.83 2.85+0.08 0.65+0.07 515.67+103.19
D2 610.09+38.95 2.41+0.25 0.63+0.07 371.35+19.99"
D3 574.83+119.68 1.91+0.95 0.50+0.21 334.38+75.57™
D4 607.86+68.54 1.37+0.58" 0.4040.22 337.18439.20™
D5 605.144+27.21 1.24+0.47 0.354+0.19 338.64431.49™
D6 567.92470.90 1.24+0.29" 0.314+0.09 313.184+20.77"
D7 549.341+66.27" 1.51+0.36" 0.40+0.09 299.48+34.12"
D8 570.93+42.59 1.85+0.16 0.53+0.08 327.35+15.82"
D9 654.62+19.79 2.80+0.07% 0.724+0.01% 415.27+3.89

5 D1 Eed: *P<0.05 *P<0.01; 5 D6 #HEL, #P<<0.05.
"P<0.05 "P<0.01vsDI1;#P<0.05 vs D6.
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Fig. 6 Beta diversity of microorganisms during fermentation (X +s,n=3)
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Fig. 7 Relative abundance of bacteria at level of phylum during fermentation
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Table 3 Pearson correlation analysis of bacteria and components at door level

RIS TR JRIETE IR IERS 5k 5
I BR BEMKT FURE REMKT FURE BEMACE RRE BEMUAKT RRE BEMKT RS BEMNKT

MtE GUE) MRl CIE) Mt GUE) Ko G Ml GUR)  Missl GUR)
VBRI 0.801"* 0010  0.598  0.089 0.058  0.882 0.175  0.652 0555 0.21  -0.107  0.785
JEEER ] 0.611 0.081 0.500 0.170 0332 0.383 0.093  0.812 0474 0198  —0.235  0.543
BRI 0.811"  0.008 0.649 0.059 0.093 0811 0.188  0.629 0.558 0.118  —0.177  0.648
B -0.767°  0.016 —0.594 0092 -0.195 0616  —0.148 0703  —0.556  0.120 0174  0.655
FFE T 0.609 0082 0359 0342 0.006  0.988 0.144 0712 0428  0.250 0.187  0.631
AT 0709 0.032 0426  0.253 0.124  0.751 0.087  0.823 0488  0.182 0133 0.733
Patescibacteria  0.824™  0.006  0.610  0.081  —0.132  0.736 0240  0.534 0499 0172 -0.096  0.807
TRFFEIT -0.092 0814 -0394  0.295 0493  0.177  -0.088 0822  —0.085 0.828 0.508  0.162
JREATEETT 0361 0339 0216 0.576 0.344  0.365 0.335 0378 0.535  0.138 0.319  0.403
S -0322 0398 -0.650  0.058 0201  0.605  -0.594 0.091  -0300 0.432 0292 0.446
THFEIT  0.280 0466 0277 0470  —0.445 0.231 0.027  0.946 0.047 0905  -0224  0.563
Deinococcota —0.208 0592 —0.583  0.099  —0.009 0982  -0431 0246  —0.621 0.074 0263 0.494
FEaH] -0285 0457 0539  0.135 0428 0250  —0410 0274  —0.080  0.838 0612 0.080
PEHE I -0.199 0.608  —0.050 0.899 0.610  0.081 -0.105  0.788 0.093 0811  -0.129 0.742

L i F s g % SRR B s )iz HEMER
I FUR REMAKT ERE BEHOKT RS REMKT ERE BEHKT R BEMKT ERE 8ENEAKT

MM GUE) MRl B MM GUE) Mo R Mt (B Misek (R
W 0235  0.543  0.840  0.005 0089 0819  0.061 0876 0533 0.139 -0278  0.468
JEEERIT 0.356 0347  0.653 0.056 0.121 0756 0231 0.550  0.745°  0.021  -0.067  0.865
BRI 0.234 0.545  0.839™  0.005 0.035 0928  0.046 0.907 0654  0.056 —0.295  0.441
BHE] -0.311 0415  -0.810" 0008 -0.112 0774 -0.148 0704 —0.672° 0047  0.196  0.614
WA 0238 0538 0615 0.078 0235 0542 0.065 0.867  0.091 0815 —0.152  0.696
AT 0337 0375 0754 0.019 0.258 0503  0.190 0625 0311 0416  —0.104  0.790
Patescibacteria 0.094  0.809  0.857  0.003 0029 0941  -0.111 0775 0380 0312 -0477  0.194
TRFFEIT] 0.571 0.108  0.117 0.764 0.644  0.061 09097 0.001 -0296 0439  0.749"  0.020
BB 0500 0.170  0.285 0.458 0.548  0.126  0.263 0494  —0.081 0835  0.126  0.747
B 0238 0538  —0.013 0.973 0419 0262  0726°  0.027 0343 0366  0.644  0.061
THFEIT 0356 0348 0174 0654 0281 0463 —0.643 0062 0008 098 —0.617  0.076
Deinococcota  0.071 0.856  —0.063 0.872 0398 0289  0.191 0623 —0.623 0073 0204 0599
FERIT 0.465 0.207  —0.132 0.734 0.555  0.121 0.758"  0.018 -0.326 0392  0.739"  0.023
PRI 0.391 0298  —0.345 0.363 0.190  0.625  0.250 0516 0351 0355 0546  0.128

"P<<0.05

“P<0.01, MXMEEE; K4FH.

*P<0.05 P <0.01, the correlation is significant; same as table 4.
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Table 4 Pearson correlation analysis of bacteria and components at genus level
iR L JRUEE RS it 5F

& Rl REWKT BRI REUACE KRR BEMKT ERE BEMKT BURD REMKT KRR BEMEKT

MEE UE) Mk R M GUE) MRl B Mk G M GUE)
Bk 0.870  0.002  0.720°  0.029 -0.045 0908 0266 0489 0559  0.118 -0227  0.558
ABRHE 0.827"  0.006  0.636 0066 —0.021 0957 0253 0511 0557 0.119 —0.122  0.755
Jeotgalibaca 0.836" 0005 0660 0053 0007 0987 0213 058 0562 0115 0152  0.697
Leucobacter 0.807"  0.009  0.648 0059 0093 0813 0181 0642 055 0122 —0.191  0.623
Erysipelothrix 0.808"  0.008  0.651 0057 0051 0897 0181  0.641 0552 0124 0165  0.671
Trichococcus 0.773* 0015 0599 0088  0.144 0712 0155 0.691 0553 0123 0137  0.724
Pseudomonas -0.096 0806 -0.167  0.668 0238 0537 0414 0269 -0.063 0873 0599  0.088
Spathiphyllum_wallisii 0.844  0.004  0.689°  0.040  0.001 0998 0241 0532 0565 0113 -0218 0.574
BERRE 0.789* 0012  0.637 0065 -0.097 0804 0223 0565 0526 0.145 —0.117  0.765
Lysinibacillus 0347 0360  0.126 0746 —0285 0457 0213 0582 -0.179  0.646 —0.047  0.905
NERE 0.119 0760 0160  0.680 0412 0271 -0.083 0832 0172 0658 -0.178  0.647
KA E-EWE 0744 0022 —0529 0143  —0284 0458 —0208 0591 —0.542  0.32  0.036 0928
L il s g A S B st Ty HERR

& BRdh BEMACE RORE BEFEMAT R BEMACE BURE BEMACE RORE BEMKT JRE BEAKY

WM& UE) Mk R MoE GUE) KRl (B Mkt R M GUE)
Bk 0124 0751  0.879™ 0002 -0.038 0922 -0.120 0.759  0.611  0.080 -0.483  0.188
FLERFT 0.177  0.648 0845 0004 0065 0868 —0.041 0916 0469 0203 -0.382 0310
Jeotgalibaca 0.181  0.641 0853 0003 0024 0951 -0.035 0929 0570 0109 -0376 0319
Leucobacter 0228 0556  0.837% 0005  0.027 0945  0.043 0912  0.666 0050 —0298 0435
Erysipelothrix 0.199  0.608  0.824™ 0006 0003 0994 0002 099 0630 0069 -0314 0410
Trichococcus 0280 0466 0809 0.008  0.082  0.835 0.119 0761  0.631 0068 —0.203  0.600
Pseudomonas 0346 0362 -0.090 0818 0374 0321 0498 0173  -0.506  0.164 0512 0.159
Spathiphyllum_wallisii 0162 0.678  0.869  0.002 —0.010 0980  —0.045 0909  0.620 0.075 —0.402 0283
BERRE 0.093 0811 07777 0014 -0.036 0926 -0.138 0.724 0457 0216 -0413  0.269
Lysinibacillus -0.174  0.654 0279 0467 -0.042 0914 -0517 0.154 -0.039 0920 -0.563  0.115
INERE 0279 0468 0122 0755 0053 0892 0242 0531 0592 0.093 0157  0.687
KpBwE-E%E  -0427 0252 -0.810" 0008 —0240 0534 -0322 0398 —0.561 0116  0.030 0939
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