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B NTREIAR, BREEVEME, ARURE 0.4 mU/min, A 40 °C, #EFEE SuL. FUERAE Y. ESI, A FEACRE, R4E
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Determination of poricoic acid B, dehydrotumulosic acid, polyporenic acid C,
dehydropachymic acid, and pachymic acid in Poria, Poria peel, and Poria with
hostwood by UPLC-MS/MS
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Abstract: Objective To establish an UPLC-MS/MS method for simultaneous determination of poricoic acid B, dehydrotumulosic
acid, polyporenic acid C, dehydropachymic acid, and pachymic acid in Poria, Poria peel, and Poria with hostwood. Methods ~ Shim-
pack GIST Cis AQ column (100 mm x 2.1 mm, 3 pm) was used with acetonitrile - 0.1% formic acid as the mobile phase by gradient
elution. The flow rate was 0.4 mL/min, the column temperature was 40 “C, and the injection volume was 5 pL. Mass spectrometry
adopted the following conditions: ion source: ESI, negative ion mode collection, collection mode: multi-reaction monitoring (MRM),
ion source temperature 150 ‘C, capillary voltage 2.5 kV, cone voltage 40 V, desolvent gas flow 900 L/h, and desolvent gas temperature
500 “C. Results Poricoic acid B, dehydrotumulosic acid, polyporenic acid C, dehydropachymic acid, and pachymic acid showed
good linear relationship within their linear range. The average recoveries were 97.80%, 99.65%, 97.32%, 102.82%, and 99.57% with
RSD values of 3.46%, 1.29%, 3.01%, 3.11%, and 1.89%. The content of five triterpenoids in Poria peel was higher than those in Poria
and Poria with hostwood. Conclusion  This method has the advantages of fast analysis speed and high accuracy, and can provide a
basis for the improvement of the quality standard and the development and utilization of Poria, Poria peel, and Poria with hostwood.
Key words: Poria; Poria peel; Poria with hostwood; poricoic acid B; dehydrotumulosic acid; polyporenic acid C; dehydropachymic
acid; pachymic acid; UPLC-MS/MS
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IR%E N Z FLEEHEYIIRES Poria cocos (Schw).
Wolf g mix M, 2w R AM, BT4E
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Ji 2 H R T 2 ool e e o, B b
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MS/MS 2 [F] I 52 PR RS Bz A v R 25 B R
B. ZALHEER. XM C. LEARLMMAER,
NARZS . RS B RGP 244 110 JoR B 42 il R0 B2 5
FIF PR 2 FHER R o
1 UESHG
1.1 {425

Waters H class Xevo TQS i R0 AH o1 5 B
= YA S (32 Waters A F]), Masslynx
4.0 TAFul, ML204 + 52 —HF R (R
AR AT, BT124S Jisrz —HFRF (L2
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1.2 iK%

TRZHiiE B X I (Jit'5 200602, Jii &t 73 i LA
99.0%7 1) I F VU )1 4 e A AR MR AR AT s 294
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Table 1 Information sources of samples
5 e i 5 S
s1 R 201001 T 3 ] B
S2 R 21050205 IR B
S3 % 21060301 IR
sS4 % 210703 PPN
S5 S 211005 = KR
S6 TR% R 200902 =T
S7 REE e 211106 e RE
S8 TRE B2 211201 WALE
S9 TRE B2 210303 W1 B it
S10 g 200605 IR v I B
S11 TR A 200801 PPN
S12 TR A 210209 PAEa) Ui

2 FEEHER
21 iy

Shim-pack GIST Cis AQ il A (100 mmX 2.1
mm, 3um), LAZHE (A) - 0.1%H 1 (B) Nz
A, BEREBERL (0~1min, 43%—72%A; 1~4min,
72%—85% A; 4~7min, 85%—88%A; 7~8min,
88%—90% A), FAFIViE 0.4 mL/min, & 40 C,
HEREE 5 pl. (IR A 1.
22 FRiEEH

BFUE: ESI, fE AR, RERA: £
SO (MRMD,  BSFJ5R B2 150 'C, BAEH
JE 25KV, HEFLHE 40V, FEVEFISE 900 L,
FIEFISIEE 500 Co S HIRESHULER 2.
2.3 mERHIE
231 XTHSERPHIE  KERDUIRZE R B
6.13mg, AL 12.51 mg, E[F— 20 mL &=
W, I RS R RE R R, A XS R S A A
Wl SR ERREUE SR C6.35mg, B 25mL &I
W, I RS R R R R, A ) R S A A
Wl PRSI SR %R 10.33 mg, HE 20 mL



+ 568 « FEI/HBFE I 202343 H PR XYY 3 Drugs & Clinic Vol. 38 No.3 March 2023
L, N EA IR R 2, AR T HE L ®2 RitsH

BV BUR% L 10.18 mg, B 10 mL &3,

I A R A R R B, AR Rt R A A T R
IV o J3 A 20k HE S A V0 1 1L IV & 100 pL
o i A5 VAR TT 200 pl B Rl 10 mL &,
IR R ZIRE, B85, ME IR G X IR S (4
BEREFIR B, REA LR, HBER C. ZEIR
X IR%EW 3.065. 6.255. 5.080. 5.165. 10.18

pg/mL),
2.3.2 MRS RPEARIUR S . TR% R
MIfRAR AR (i 3 5 % 059, EHIEHELMH,
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L-IRE MR B 2-RALER 3-HELEMC 4-KEIRERK 51K
R

1-poricoic acid B 2-dehydrotumulosic acid 3-polyporenic acid C
4-dehydropachymic acid  5-pachymic acid

E1 8@ (Al~ELD). %% (A2~E2), TRERK (A3~
E3) Mkt (A4~E4) HI% R & ik E
Fig. 1 MRM chromatograms of reference substance (A1—
E1), Poria (A2—E?2), Poria peel (A3—E3), and Poria
with hostwood (A4—E4)

Table 2 MS parameters

2 H tR/min BFEF miz FETF miz R AEEN

IREHR B 2.62 483.3  409.1". 367.3 20. 28
FA LR 281 4832  421.1%, 337.3 20, 30

% C 354  481.3 421.3", 3112 25, 32
FEIREEE 463 5251 465.2%, 219.2 22, 30
IRETR 6.65 527.4  465.4", 4053 20. 25

*JRERET
*-specified quantity ion
Iy BRI B 50 mL, FRAE iR, & 30 min,
B, A4, AR SRR E, BT, ER
1 0.22 pum FRFLIENESES, HUSRUEW, B3
2.4 f&’l&?&?%?ﬁ
3 EL 5 Mes I S i VTR A 500 pL, & 10
mL SR, I EERERZIE, 1EN 6 9Xf
RS, AR5 23 A S Y 50 200, 500+ 1000+
3000 pL, éj\ﬁlJE 5410 mL &R, ENEIER
ANFFEIRE M RIIER, oy 1~5 SRS
W, BEATIE . DAHERE R SR BN REAL AR, WA
NPALRR, HATLRMEREIE, 58 IE 3.
25 HBEERE
B 3 SX R R AV (O & IREHIR B.
FELHER. HEER C. ZEIREIR. K%K 0.766
2. 1.5638. 0.6350. 1.291 2. 2.5450 pg/mL), &
SEGE 6 K, HRIREHIR B. KA LR, BE
% C. RZEIRZ R AR Z RRIE AR 1) RSD fH. 7351 M
2.19%. 1.85%. 2.33%. 3.15%. 1.68%.
26 EEEMRAW
it 201001 fR% A4 0.5 g, KEERRE, F
17 6 4, Bl s, BRI, 25K
LW B. RATHEER. BER C. EEREA
IRZS TR 0 553 50 RSD H 53718 3.22%.  1.56%.
1.39%. 1.11%. 1.67%.
27 FREMIRE
HUtts 201001 FRZSFE b ) 24 Ll i Vs, 40
WIZE 0. 1. 2. 4. 8. 12. 16. 24h #HHATIE, 45
IREHE B. RATER. B2 C. LERER
FIIRZIRIETA RSD {Hr 318 4.51%. 2.96%.
2.88%. 2.37%. 2.55%, FKHIMLKSIAERTE 240 1
frAs e E R I
2.8 [EZEIRLE
43 S R 5 T OGS TR it i £ R 1800 L, X R
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Table 3 Linear equation, correlation coefficient, and linear range

E S T r 2R MY Bl /(ug-mL ™)
TREHR B Y=54.054 0 X—4.561 3 0.999 7 0.077~15.325
EE LR Y=47.459 0 X+0.136 1 0.999 9 0.156~31.275
WHERC Y=124.680 0 X+4.066 7 0.999 8 0.064~12.700
FEIREI Y=70.307 0 X+4.589 4 0.998 9 0.129~25.825
TR Y=113.780 0 X—17.060 0 0.999 9 0.254~50.900

R ATV I RD 1 2% 2 mL, R A AV IV
1.8mL, EFE—A 10 mL S, 0 R %)
&, AERRE IR R SR AR Ol S IR HT I B
FETER., LR C. RERER . RER 24.5.
50.04. 50.8. 103.3. 183.24 ng/mL). H#it5 201001
IREMEMZ10.25 g, FEEME, Lo, &3 MmN
120, AR R B0 NAr Dowt Bt VR SR 0.5
1.0, 1.5mL, & Malmidl, H#ATIE, 4iR%
ZHR B, RALERR . BB C. XEREEA

TRZETR -7 3 [ 2 43 ) 9 97.80% . 99.65%
97.32%. 102.82%. 99.57%, RSD {7354 3.46%.
1.29%. 3.01%. 3.11%. 1.89%.
29 #HHENE

BRI = R BIERZS L TRZS J AR ph 245 44
Feat, HlAHH I, B TAT RS
HATIGE, AMRIETHRIRES . IR% B AR Al rh iR 2
R B, ZELEER., LM C. ZEIREBANIK
KRR H, SR WK 4.

R4 BRE, RERMEMPREHE B. EELRK, BEHK C. FERTHRMREHBHNEER (n=2)
Table 4 Results of poricoic acid B, dehydrotumulosic acid, polyporenic acid C, dehydropachymic acid, and pachymic acid in

Poria, Poria peel, and Poria with hostwood (h=2)

BB (mg-g™)

h=2 ey

TREFE B FEATR LR C LEIRETR RER
S1 R 0.093 6 0.2231 0.200 5 0.356 8 0.710 2
S2 R 0.0825 0.2156 0.2137 0.368 9 0.7243
S3 & 0.152 1 04126 05126 0.453 2 0.901 2
S4 R 0.182 4 0.667 1 0.489 3 0.5013 0.962 6
S5 & 0.179 6 0.638 5 0.5015 0.5228 0.9838
S6 TR 0.3216 1.4535 1.4358 0.919 2 1.750 8
S7 TR%E e 0.296 5 1.2106 1.406 2 0.9515 16935
S8 IR Bz 0.259 8 1.3359 1.396 1 0.976 8 1.662 7
S9 IR Bz 0.286 6 1.365 7 1.3779 0.953 1 1.6738
S10 R4 0.1218 1.1821 1.3215 0.402 5 0.7235
S11 IR # 0.1326 1.2015 1.3019 0.4132 0.7619
512 TR 0.116 2 1.0736 1.3726 0.486 3 0.892 2

A DA AR B B M =R S R T
RERNRA, REFMRAHREFIR B, KERE
MR REMRE EMIL, IRTIRE R, TR BRI R
hREALHER. B C EEMIL, WEmTRE.
IR IR PR IRE RN R RS Gy, HLAGTE, The
ANARIR], RO EE AR i, AR Bz 3 B TR PR A A

PRAP I B T 22, HEARRM L, TR
ERFAL B AN FE IR, HABEHTRS L
B 5 MR IS E R AR OCR, AR P
3 Wit
3.1 ik RARIEHI T RIERE

ARSI DAREE NI FE0 R, B SR A SRR 25
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BIEH (1:25. 1:50. 1:100) #ETH#%L, 455
RIUVEHREE 11 50 o] LLSE 4R IR A 3% B LA
TR, BRI C. RERLMAREIR, HEXK
FH AR50 AR HUA ] (FREE. 70% F AN 25%
HEE) . RECT: (FI. B MR KEDO. 8
fffE] (20 30 40 min) BEATHE, ffEHhw A4Sk
56 o BT R A ISR BT, RV BEVE NI, R 4R
30 min /E 9Bt i i v ) £ 1) B AR B 7
32 ®BEEHiMm

ASZIG N IR ZHESK. 0.1%F R IE A Eh
AT SE, SRR NES 0.1%F BRAE NI st
B, TREHR B. XA LR, BER C. 251K
LIRAIRZE TR M BB R el, TieRI%R, H
5 B A3 T AR A v, DRI G 0.0% IR S 2 B 1E
R SIARBEAT R B e o AR5 6N [ B e R IR
(20, 30, 40°C) H#%2, 455U RMMIR S, kg
P, TR, (HARIR T S B I S B AN K
SRR 30 °C, EJEXAFIERRE (2. 5. 10
ul) 5, R =FIEHEFTAR, LHFATUA
10 puL B, GG RE R E, HIEAXR, 45675
F& 5 uL VBN IZSEE I HERE AR AR o
33 RIERHMRK

R 2 MR, BRI S E R SR
THEATHER, WRNESE S, [F5ERE, HRsh
FEINER AT Ak e Ve T, R T HErfie &, [RR
W RAFE S T T, R4S & T
(7738, 1 ext ik 5 Fh =i R St B
4, RN B B R R HEFL I, PRAFES T
Foma AR B, ARG 9 IR ML AR ML
TE T, AE R R AN [ Al fE F R 34 B A A
A TIERNEREE T, 55— AR IR fE
NPT, NI E B AN E P I E T 2
e, RIEHHE MRM 73, SR R B Gl 26 A4
NoF AT, TR NS VAT E &0

ALK H UPLC-MS/IMS HERTERZS . TRE
FER A B Fh =5 R R H L B oA 50
WER C. RERBMARZERIATINE, FEXtth

A BT T EEL 85 RRIUIRES b 5 Rl

()& B8 TR AR, HAE RS 5

P B — 2 E R HT ALK REFE AR

/b AR AT SR 3 FP 2 AL 5 B A3 R HE TR K

Ja SR RFE S EIEATIRAM L, (HAR ST

J7iERTLALE 8 min WX 5 MRl o e e B i, B

Bororig TR, HEMEE S LA, PR R

B AARA FR J53 B A AR i A R FH AR AR A
FBAFR FTAEEAEARGAEAZFR
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