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Discovery of quality markers and quality evaluation of Poria cocos based on “in
vitro-in vivo” multidimensional chemical group associated network
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Abstract: Objective The quality markers of Poria cocos were identified based on the “in vitro-in vivo” multidimensional chemical
group associated network and in vivo pharmacokinetics, and the mass spectrometry method for quantitative detection of quality
markers was established to evaluate the quality of P. cocos. Methods A quantitative analysis method of triterpenoids in P. cocos was
established by ultra-high performance liquid chromatography-triple quadruple tandem mass spectrometry (UHPLC-MS/MS) while
dioscin was chosen as internal reference substance. The pharmacokinetic curves of active ingredients in vivo were drawn. Seven quality
markers of P. cocos including dehydrotumulosic acid, tumulosic acid, and poricoic acid B were identified based on the results of
pharmacokinetics. The content of high content components and quality markers in 10 batches of P. cocos were detected and used as
variables for cluster analysis of 10 batches of P cocos. Results There were differences in the results of clustering analysis with
different indexes as variables in evaluating the quality of P. cocos. Conclusion To a certain extent, the method of quality control of P.
cocos with high content components is one-sided. In order to comprehensively and accurately control the quality of P. cocos, it is
necessary to take into full account the in vivo and in vitro changes and the in vivo dynamic process of P. cocos composition, and select
the effective quality markers related to its pharmacodynamics for its quality control.
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Fig. 1 Extraction ion chromatograms of analytes
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Table 1 Mass spectrometry parameters for quantitative analysis of triterpenic acid components in P cocos by triple

quadrupole mass spectrometry

At B mz) BRI gy P A
w%%%>ﬁ%%¥ FFHE/V FFHLE/V

FE LR 529.20>483.30 34 21 34
TRER 527.30>465.25 32 38 34
+ 5 485.20>423.25 34 38 34
WE C 481.30>311.20 30 34 32
IREHTR B 483.50>409.25 34 29 28
R /NS 7y 455.20>>339.40 17 35 24
3-FK-B-FREE-3 - A - R E R 627.20>483.30 24 30 30
160-F3 HEFA 255K 469.30>407.40 28 42 13
FAZEHTIR 453.30>337.20 22 35 17
25-FFIREHR C 497.10>467.20 30 30 24
6-FRHSE AR 497.30>423.20 28 32 13
IREHT A 497.30>419.15 20 36 25
29-FHEFRER 541.30>75.00 31 39 16
16a-F2EE AN Z TR 471.20>407.35 34 37 28
3B-p-FRIER I LA LR 603.20>559.40 24 38 26
3- LT - A LR 511.20>451.35 30 36 20
6o-F2HE L ERETR 541.30>59.20 30 44 24
FKEIRE 525.30>>59.05 32 43 24

fik=gE) 867.40>721.20 15 32 18
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Table 2 Linear regression equation and detection sensitivity of triterpenic acid components in P. cocos

RN EE R s LM E/(ngmL™)  LOD/(ngmL™") LOQ/(ng'mL™")
FA LR Y=04080X+1.730  0.992 10~20 000 0.20 10.0
RETR Y=0.5750X+0.399  0.995 5~20 000 0.20 5.0
X C Y=0.3440X+0229  0.995 5~10 000 1.00 5.0
RE W% B Y=1.6690X+3.352  0.998 5~20 000 0.05 1.0
l60-FRHLARZEHTR Y=0.308 0 X+0.451  0.995 2~10 000 0.01 0.1
A HTR Y=0.0832 X+0.251  0.996 2~20 000 0.01 0.1
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SR PRZS S J5 AN [ B 1) R K BRI B H s ik
St T EE . % LabSolution LCMS ver. 5.6 ML K
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Table 3 Pharmacokinetic parameters of triterpenic acid components in P. cocos

RN ti2/h fra/h Cima/(ug'mL™") AUC,-/(ngrmL™"h)  AUC,-./(ng-mL"h)
FE TR 1566146 2000  0.306+0.031 3.077+0.373 3.366+0.385
IRETR 18.00+1.68 4.000  0.010£0.001 0.13740.017 0.17640.020
TR 15.0241.40 1.500  0.386+0.038 5.315+0.644 5.895+0.674
BERC 5.2810.49 1.500  0.016£0.043 0.09010.011 0.09740.011
RZEHR B 20.791+1.94 2.000  0.278+0.003 1.697+0.206 2.175+0.249
160-F£FEFA 2555 IR 11.89+1.11 2.000  0.027+£0.005 0.36510.044 0.38740.044
AMRER 12.77+1.19 2.000  0.036+£0.004 0.49940.061 0.53340.061
3-FRK-(3-FRA-3-FIE R A2 20.71£1.93 2.000  1.142%0.112 8.990+1.090 11.770+1.346
AR
FAZEHTIR 22.15+2.06 2.000  0.288+0.020 3.90040.473 4.7601+0.544
25- R FEIREHR C 25.05+2.33 1.500  0.204+0.026 3.20140.388 4.11040.470
IREHR A 9.49+0.43 0.500  0.280+0.031 1.11440.135 1.24810.143
6-FREE B 9.1840.86 0.083  0.084%0.017 0.164+0.020 0.165+0.019
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TIN5 M R B, 45 R B ER.
4 g

IRZEAE 2 b 28 2 24, 7RISR
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Table 4 Content of five triterpenoid acids in 10 batches of P. cocos samples by UHPLC-MS/MS

JF 55 H/(mgg )

>
i LA KM BER C WX HR FAER
R 0.26 0.70 0.23 0.17 0.18
2 0.16 0.71 0.22 0.28 0.19
GR3 0.19 0.80 0.28 0.27 0.22
G4 0.17 0.73 0.24 0.25 0.20
GRS 0.18 0.76 0.25 0.32 0.20
Wk 1 0.18 0.68 0.23 0.07 0.22
Wk 2 0.13 0.69 0.20 0.21 0.17
Wk 3 0.16 0.73 0.24 0.23 0.19
WL 4 0.23 0.76 0.24 0.73 0.22
Wk s 0.16 0.65 0.20 0.30 0.17

%5 UHPLC-MS/MS JEE 10 #tRE#HmT 10 HRESBRSIENH AERSHREZMEBRER D RENH
Table 5 Content of 10 triterpenoid acids with high content or bioavailability in 10 batches of P. cocos samples by
UHPLC-MS/MS

fﬁiﬁl\ﬁ/(mgg’l)

*il:ﬁ] e sy ey By e N 3'%' 3'-¥1E-3/-Eﬁﬁ&: e N y A sy P N
FALER FER  TER EEEC FEERB i TEOUUENT OREEE S PEESERC FANER HEHRA
HI)-FE LR
T 1 026 0.70 032 023 0.2 027 0.17 0.11 0.18 028
T2 0.16 0.71 021 022 0.15 0.10 0.28 0.10 0.19 0.13
23 0.19 0.80 023 028 0.16 0.15 027 0.11 022 0.23
w4 0.17 0.73 0.18 0.24 0.17 0.13 0.25 0.11 0.20 022
w5 0.18 0.76 020 025 0.23 0.15 0.32 0.11 0.20 023
Wt 1 0.18 0.68 027 023 0.02 0.07 0.07 0.03 0.22 0.13
L2 0.13 0.69 0.20 0.20 0.1 0.1 021 0.12 0.17 0.11
3 0.16 0.73 0.19 024 0.17 0.14 0.23 0.10 0.19 0.23
it 4 0.23 0.76 021 024 0.32 024 0.73 0.11 022 024
ks 0.16 0.65 0.18 020 021 0.14 0.30 0.08 0.17 023
0 5 10 15 20 25 0 5 10 15 20 25
2 4 ' ; : ; : 22 4 ' : : ' :
A B

WL 3 Wik 3

2 5 R 5

22 T3

Wk 1 — Wk 4 |

2R 22

Bl zJ Wt zJ

WL s Wik s

73 21

Wit 4 Wk 1

A-UL 5 ANBUEBEBGS I B R B RAT T B-RABUE 20 BUB S A 25 U5 bR S L AT
A-five components with high content were used as variables for cluster analysis B-high content and drug efficacy quality markers were used as

variables for cluster analysis

2 RRFHAZSHMRIRLSTRARE

Fig. 2 Cluster analysis of P. cocos from different habitats
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