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Isolation and Identification of Arisaema Cum Bile Fermentation Strain and

Preliminary Investigation on Its Compound Strain Fermentation
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[Abstract] Objective: In order to solve the problem that the quality and stability of Arisaema Cum Bile
in the fermentation process with hybrid bacteria were not easy to control, the microorganism in the fermentation
process of Arisaema Cum Bile was isolated and identified, the dominant strains were screened and the
fermentation process of Arisaema Cum Bile with compound bacteria was investigated. Method: The submerged
culture during the fermentation process of Arisaema Cum Bile was taken out for strain separation and
purification. Bacteria and fungi multiphase identification and detection methods and automatic microbial analysis

system were used to analyze and compare DNA sequences and identify microorganisms. The isolated and
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identified strains were respectively inoculated and fermented. After screening the dominant strains, a preliminary
exploration of compound strain fermentation were carried out. The contents of index components in Arisaema
Cum Bile fermented by compound strain and traditional Arisaema Cum Bile were compared by ultra-performance
liquid chromatography-triple quadrupole tandem mass spectrometry (UPLC-QqQ-MS/MS). Mmobile phase was
0.1% formic acid acetonitrile solution (A)-0.1% formic acid aqueous solution (B) for gradient elution (0-2 min,
35%-45%A; 2-10 min, 45%-48%A; 10-12 min, 48%-100%A; 12-12.01 min, 100%-35%A; 12.01-15 min,
35%-65%A) , the flow rate was set at 0.35 mL-min". The mass spectrographic analysis employed electrospray
ionization (ESI), negative ion acquisition mode and multiple reaction monitoring (MRM ) scanning mode were
adopted to collect information, the collection range was m/z 50-1 000. Result: Eight microorganisms were
isolated and identified from the submerged culture of Arisaema Cum Bile. Among them, Enterococcus sp.
(anaerobic) and E. casseliflavus were selected as the dominant strains in the fermentation process. Compared
with the traditional fermentation method, the contents of chenodeoxycholic acid, hyodeoxycholic acid and
hyocholic acid in free cholic acid increased by 1.76, 0.06, 0.19 mg-g"', respectively. In bound cholic acid,
glycochenodeoxycholic acid, taurochenodeoxycholic acid, glycohyodeoxycholic acid, taurohyodeoxycholic
acid, glycohyocholic acid, taurine porcine cholic acid decreased by 0.63, 0.23, 0.26, 0.16, 0.03, 0.04 mg-g"',
respectively. Conclusion: Arisaema Cum Bile with compound strain fermentation (Enterococcus sp. and
E. casseliflavus) can be fermented more completely, the fermentation cycle can be shortened, and the quality
and stability of products can be improved.

[Keywords] Arisaema Cum Bile; fermentation process; strain identification; traditional Chinese

medicine processing; dominant strain; bile acid; ultra-performance liquid chromatography-triple quadrupole

tandem mass spectrometry (UPLC-QqQ-MS/MS)
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Table 1 Mass spectrum parameters and linear relationship of 14 compounds in Arisaema Cum Bile

L&Y t,/min mlz HEFLHL FE/V R f e /eV =] 05 77 A2 r LPEYE Bl /mg- L' EER/ug-L!
M A AR 4.47  391.35~345.49 80.0 34.0 Y=25 067X+2257.9  0.999 4 0.22~4.40 8.80
JiENA 4.12  407.31~343.42 78.0 30.0 Y=2 408.1X+4.200 4 0.999 5 0.16~3.25 8.13
18 2 AU R 8.04  391.35~345.49 80.0 34.0 Y=5537.9X+920.54  0.999 2 0.42~8.45 19.17
EREWilEli7d 8.85  391.35~345.49 80.0 34.0 Y=3 741.1X+68.826  0.999 9 0.26~16.90 10.40
T IR R 3.55  407.31~343.42 78.0 30.0 Y=10 575X+110.15  0.999 6 0.20~7.80 2.17
6-Fil-HZ LA 3.01  446.39~74.10 68.0 34.0 Y=9 998.1X+1 340.8  0.999 4 0.17~6.60 1.65
H 203G 2 U DR 441  448.41~74.10 74.0 36.0 Y=7 134.9X+1 1312 0.999 3 0.49~9.85 4.93
H 2 IR 274 464.40~74.10 76.0 38.0 Y=57 819X+4 483.4  0.999 1 0.15~3.00 0.75
208 2 U IR 277  448.41~74.10 74.0 36.0 Y=9 643.4X+652.74  0.999 5 0.16~3.15 3.15
AR 5 s N R 2.83  498.39~80.14 100.0 65.0 Y=2210.5X+223.69  0.999 8 0.55~21.90 6.84
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A N R 1.74  514.39~80.14 100.0 66.0 Y=2 615.2X+70.046  0.999 8 0.27~10.60 5.30
T E R 220  464.40~74.10 76.0 38.0 Y=3991.9X+233.63  0.999 4 0.14~2.80 5.60
A B A IR 1.25  514.39~80.14 100.0 66.0 Y=6 928.5X+233.51  0.999 9 0.22~8.90 2.22
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2.2%.2.6% , % IR S I W AE 24 h NRRGETE R 4TS
FE PSSR WIR, Lk 14 5 i A R Y43 134
A 00y ) A 1.44.0.09.6.53.0.07.1.61.,0.84,
3.04.0.13.1.30.1.19.0.58.0.30.0.13,0.24 mg-g",
RSD 43 5l 9 3.7% .3.3%.3.8%.3.5%.3.5%.2.7%.
3.2%.3.6%.3.5%.3.4%.3.1%.3.3%.3.6%.3.6%, %
WZ D7V AR R AR i R a0 25 R o
A A3 1 AR ] iR Ak F 98.13%~100.63% , RSD
0.7%~2.5% , 2% 1% J5 15 o vl 5
3.3.3 UPLC-QqQ-MS/MS il & lHFg & & & B fh &
B T2 IR 28 i o & i R R AL 14 Fh 43 1
TR 2, AR RVIE G WA KB R A rh 3 A
Ui 25 7 IR R (8 2% IR i 2 AU AR g IR R ) 1
Jo i o B AR G T A R L 43 0 48 0 1.76.,0.06
0.19 mg- g, 45 & MR AR (H 20K L A IR R L 4 i 48
FEMER H &2 L AR A L AR H &
B RRR | AR B R RR ) 14 O i AR Gt R TR R AL )
K 0.63.0.23.0.26.0.16.0.03.0.04 mg- g, i3 ¥
A B R K W AE M TR B (R] DY RE 8 B Kkl M
A,
4 itig

JIE P B R A% 5 e e it R, P SR AR T A D
PRI R % T 20 ) A% G 2% W Kk I8, 32 S B8 v B R 1Y) 52
Wi AR A, PR I S [) b 3 AN [R]85 A 7 i B R 2
T2 JE) 1A [m) 7 i JBT a2 S K, 1 LI R AR
J o B R E VEAS B P o BRAR & I ML A 9T 2
et K Wik R TR AR WK R R A A S T A X
255 SO 1 A AR KRG e AR S S AR
KRBT Km0, X I 2 G WM kT2
HEATWFFE, BE AT LR UE IR R AL R T A 0 T, ST
45 45 2 TEISE [R]

x2 BEHEFBEBRERSHSENE(=3)

Table 2 Content determination of cholic acids in Arisaema Cum

Bile(n=3) %
% 158 K15 d AWK 15 d
K 2R R 0.144 0.150
i 0.009 0.010
T 2 SRR 0.653 0.829
A MERR 0.007 0.005
1 R 0.161 0.180
- - T 2 25 AU iR 0.084 0.060
G AR 0.304 0.241
TR 0.013 0.010
s 2R 0.130 0.104
ARG 25 U R 0.119 0.096
AR K FU IR 0.058 0.042
2 I R 0.030 0.025
H A sE R 0.013 0.010
T I R 0.024 0.020

HH, 5¢ T I R AL & Bk 7 v o 1 23 5 S
A 3, A 5T 3 T I R R AL G K I T
GE L BT RS ) R AR IR N R = R L R R
B — R 2, W02 H W IE e R AL G A T R A
PRAEIRES IR 45 & 0 0 32 2 B b 04T TR R 0 B 1)
1T A A5 B 5T AR R R R B R e I SR I
10 em LA F IR 32 9, BIUR Z FE &, BERE IS 10 & 5 4
WL BB S R . MR R 2 R i rp B
SE B 8 AT, 400k K B R T BRI L
ZERAF TR AR ZE AT R O R R 22
B A R E . KX 8 A PR R AT Al R R I
S PR 3 R S A AN R AR N TR M & R
(46 A, B 28 0 25 1 i Bk TR (IR 4R0) R4 o i 3K 1A
VE g 526 VA Rl 52 0 00 35 R T T bk . A DF R R
584 B AP R BEYE 35 ] UPLC-QqQ-MS/MS $ A, L
14 Fft IR 28 1L 43 & S AR S 48 Ak 4y, 25 R R WIAE
MR AR ek B M s sk E T 2 AW
T 2 I , B 0% f JIEL RS2 o A Vi 5 780 IR (3RS 2k SRR
MR 25 SRR AR AR R ) & s BE i, 25 4 AR R
AR L AR A R AR s AR
2 AT 2 SRR U IR | A A R S
G, R A B R & T2 AR AR TR & S ) P
AE 0% 1 % T o8 50 4, 45 J R e I )

i e X E R R A T AR B RE AR 2 T
Pt AR Al ith 2k, AR SO 5% & B0 AR g A % I o e o
A= W b 25 BB 5 IR A B AR Ak, R I 55 A R A 20
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GUEZRS R 7 g N B s el i s =1 B
A7 %5 BR, BB P B O TR ok AR 3 g A 30 1 TR R D 26
PR A R L UNEE 1O TV Lo AR Rk
T v A TR A0 R TR R R Y B PR AR 8 R B T
Fofv i e A, 40 D0 R A% G2 1R A T 2o 2 v 2 TR Y
Bt A PRAL . SR gk ot 6 B A R & IR
R Y R 2 RS S T i i R 0 8 (IR 40
B 68 i 3K R TR R R B AR R R R AR . AR SOt
UL A BT 7 I g B R R T2 A R T
I, it H IE 1 B A 8 A 1R K I8 T 20 R A T Y e o
P 5 I g AL A o A e LR R S I R AR A
Wy TR 120 00 I 4 R R 22 AR i
[RMFEMR] ARG ELTH G E,
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