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Abstract: Qualitative and quantitative methods were used to establish the quality of different medicinal parts
of Poria cocos (Poriae Cutis, rubra Poria, white Poria, Poria cum Radix Pini) by using ultra-performance conver-
gence chromatography coupled with photo-diode array and quadrupole time-of-flight mass spectrometry (UPC?-
PDA-Q-TOF/MSE). A total of 18 chromatographic peaks were detected from Poria cocos by UPC2-PDA. Principal
component analysis (PCA) and partial least squares discriminant analysis (PLS-DA) were used to compare the four
medicinal parts. The results showed that there were significant differences in the components of different medicinal
parts, and the main triterpenoic acids were poricoic acid A, poricoic acid B, dehydroeburicoic acid, and dehydro-
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trametenolic acid. When combined with the common active component polyporenic acid C, a method for determi-
nation of five triterpenoic acids in different parts of Poria cocos was established. These components could be sepa-
rated within 15 min, and the amount of methanol was 3.63% of that of HPLC method. Taking the five triterpenoid
acids as an index, the content of triterpenoid acids in different parts of Poria cocos from high to low were Poriae
Cutis, rubra Poria, white Poria and Poria cum Radix Pini. The method is simple, rapid, and uses minimal solvent.
The mobile phase of environment-friendly gas carbon dioxide has unique advantages in reducing environmental
pollution, which can provide a basis for the development and standard formulation of Poria cocos and its related

products.
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Table 1 The origin information of Poria cocos (Schw.) Wolf

. . Collecting

No. Dissected part Locality .
time

S1 Poriae Cutis Yingshan, Hubei 2018.11
S2 Poriae Cutis Yingshan, Hubei 2018.11
S3 Poriae Cutis Yingshan, Hubei 2018.12
S4 Poriae Cutis Yingshan, Hubei 2018.12
S5 Poriae Cutis Yingshan, Hubei 2018.11
S6 Poriae Cutis Bozhou, Anhui 2020.08
S7 Poriae Cutis Bozhou, Anhui 2020.09
S8 Rubra Poria Anging, Anhui 2019.03
S9 Rubra Poria Anging, Anhui 2019.05
S10 Rubra Poria Anging, Anhui 2019.07
S11 Rubra Poria Anging, Anhui 2019.08
S12 Rubra Poria Anging, Anhui 2019.09
S13 White Poria Yuexi, Anhui 2018.10
S14 White Poria Jingdong, Yunnan 2018.11
S15 White Poria Jinggu, Yunnan 2018.11
S16 White Poria Luotian, Hubei 2018.12
S17 White Poria Luotian, Hubei 2018.11
S18 Poria cum Radix Pini  Yingshan, Hubei 2018.11
S19 Poria cum Radix Pini  Yingshan, Hubei 2018.12
S20 Poria cum Radix Pini  Yingshan, Hubei 2018.11
S21 Poria cum Radix Pini  Yingshan, Hubei 2018.11
S22 Poria cum Radix Pini  Yingshan, Hubei 2018.12
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Figure 1 UPC?-PDA chromatograms of five triterpenoic acids in
different parts of Poria cocos (A: Mix standard; B: Poriae Cultis;
C: Rubra Poria; D: White Poria; E: Poria cum Radix Pini; 9:
Polyporenic acid C; 12: Poricoic acid A; 13: Poricoic acid B; 14:
Dehydroeburic acid; 15: Dehydrotrametenolic acid)
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Table 2
substance; “Significant difference component

Identification of chemical constituents in different parts of Poria cocos by UPC%-PDA-Q-TOF/MSE. ¢ldentification of reference

Peak t; Measured Calculated Error . A
- . Formula Fragmention Identification Ref.
No. /min mass mass /x10°®
1 354 509.3619 509.3631 -24 C,H,0, 463.3569,379.259 4,413.2625 Poricoic acid CE 18
2 371 4953473 4953474 -02 C,H,0O, 449.344 8,6 435337 1 3p-Acetoxylanosta-7,9(11),24-trien-21-oic acid 18
5 442 5273732 5273737 -09 C,H.,0, 467.351 3, 465.337 2 Pachymic acid 18
7 480 5133572 5133580 -16 C,H,0, 451.317 8, 465.336 4 3-0-Acetyl-16a-hydroxytrametenolic acid 19
9 519 4813316 4813318 -04 C,H,O, 435.3257,421.3099, 403.299 3, Polyporenic acid C* 18
387.2680
10 558 467.3157 4673161 -0.9 C,H,O, 423.3222,407.2925 16-Deoxyporicoic acid B 19
12 6.73 497.3268 497.3272 0.2 C,H,0O, 423.2899,381.314 7, 363.267 6, Poricoic acid A"? 19
409.273 4
13 728 4833108 4833110 -04 C,H,O, 409.273 6, 349.251 6 Poricoic acid B*# 18
14 917 467.3516 467.3525 -19 C,H,O, 371.2589,455.347 5,337.2520 Dehydroeburic acid™? 19
15 9.44 4533362 4533369 -15 C,H,O, 337.2526,371.257 3,435.327 4 Dehydrotrametenolic acid™* 18
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Figure 2 PCA/scores plot (A), PLS-DA/scores plot (B), and PLS-
DA/loading plot (C) based on the holistic chemical profiling of
four parts (PC: Poriae Cutis; RP: Rubra Poria; WP: White Poria;
PRP: Poria cum Radix Pini) from 22 Poria cocos samples
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Table 3 The calibration curve, linear range, regression, LOD, LOQ of five triterpenoic acids
Analyte Calibration curve r Linear range/ug-mL™*  LOD/ug-mL?* LOQ/ug-mL?
Polyporenic acid C y=16079x+5579.3 0.999 6 7.30-116.80 3.65 7.30
Poricoic acid A y=1349.6 x + 14 713.8 0.999 9 50.13-802.10 6.27 12.54
Poricoic acid B y=1196.6 x + 10 335.1 0.999 9 19.38-310.00 9.69 14.54
Dehydroeburic acid y=1481.4x +5569.5 0.999 7 10.56-338.00 5.28 10.56
Dehydrotrametenolic acid y=1776.6 x+ 17 733.3 0.999 8 22.84-731.00 4,57 11.42

Table 4 The content of five triterpenoic acids in different parts of Poria cocos (n = 3). —: Under the detection limit

Polyporenic acid C

Poricoic acid A

Poricoic acid B

Dehydroeburic

Dehydrotrametenolic

No. Dissected part Img-g* /mg-g* Img-g* acid/mg-g* acid/mg-g*
S1 Poriae Cutis 1.189 8.478 3.230 3.654 7.162
S2 Poriae Cutis 1.034 8.789 2.792 3.370 7.742
S3 Poriae Cutis 1.000 9.230 3.285 3.762 7.001
S4 Poriae Cutis 1.011 8.065 3.153 3.204 6.698
S5 Poriae Cutis 0.905 7.027 2.425 2.630 5.788
S6 Poriae Cutis 1.196 8.776 3.325 3.565 6.818
S7 Poriae Cutis 0.994 7.946 3.168 3.517 6.647
S8 Rubra Poria 0.235 - - 0.121 1.096
S9 Rubra Poria 0.183 - - 0.116 0.983
S10 Rubra Poria 0.208 - - 0.148 0.977
S11 Rubra Poria 0.214 - - 0.140 1.082
S12 Rubra Poria 0.190 - - 0.103 0.764
S13 White Poria 0.095 - - - -
S14 White Poria 0.116 - - - -
S15 White Poria 0.115 - - - -
S16 White Poria 0.098 - - - -
S17 White Poria 0.077 - 0.061 - -
S18 Poria cum Radix Pini 0.114 0.118 0.105 0.079 1.205
S19 Poria cum Radix Pini 0.089 0.114 0.165 - 0.443
S20 Poria cum Radix Pini 0.095 0.056 0.081 0.106 0.294
S21 Poria cum Radix Pini 0.107 0.194 0.219 0.126 0.477
S22 Poria cum Radix Pini 0.064 0.061 0.081 0.081 0.662

WA, PLZNE-0.1% B R 1A W (751 25) 1E i s AH,
for K A 242 nm, &5 FE B i, 43 B B 18] K 15 40 min,
H2 A KB R R . T AR SCR (8 I SR A €3
1%, 7E 15 min N 8% 00 FE AR A B 2R 4 2, A ALK
BV HPLC [193.63%. [AIR, XF S1KEfi##E4T HPLC i3k
FEW 52, W52 45 S0, WA 20 A 75 ¥ 5 Fh = 8 28
IO BN E 25 B A (A RS 3 22 /N T 4.0%, R
I, R I SR A € i vk mT T AR 2 I R I g

RS VR FH R I S i B iR o A AR A R 2
) =R TR R A Y . BT S 7 5T ff 5 A =i R
FER 4 15 min PYIE B 26 4 5, A HLEN R B =
XA HPLC 5 7% 111 3.63%, £ & 43 7 i K S HPLC 1)
13, M T R EFEA M A iF, BERE T 24 B[R] VB2 1 2k
B, NN BT R E WA, 7517 29 AR TR
PREE 7 T LA A IR 30 2% 732k T[] IR R 0 AR
LA b B =W R R R I A R A R R
TRZS g o 5 R oy 2 i B B T AR IR S IR IR Al
PLARHI 78 CAIE SEAR 2 A R R A, F 25 Th FH A X
AR 8 AN FH IE A SR A TE Hff g FH AR 25 AN [R] (1 N 24 350 47

LATE 70 RAEFLAGVE R DI o ARSI AT AR 2544 I
RS i E R B HE ] 2 SR 5%

1 DIRR: 2= 000 0G5 M7 AT BETH S, 200 Iz 52
WRIA AR HEAT SRR B R AR B IR T R SR
ARIEAT 25RO 2RI il Bt E I E I AT RS 2L
w3Ls

B TR
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