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Simultaneous quantitative analysis of four triterpenes in Poria Cocos from
different habitats by QAMS
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Abstract: Objective To establish a new method and validate its feasibilities by the simultaneous quantitative assay of four triterpenes
in Poria cocos. Methods A new quality evaluation method of multi-components by single marker (QAMS) was established and
validated for P. cocos. Pachymic acid (PA), dehydropachymic acid (DPA), dehydrotumulosic acid (DTA), and dehydrotrametenolic
acid (DMA) were selected as analytes while pachymic acid was chosen as internal reference substance to evaluate the quality. The
relative correction factor (RCF) of pachymic acid to the other three triterpenes were calculated. The method was evaluated by the
comparison of quantity between external standard method and QAMS method. Results The contents of four triterpenes in 17 batches
of P. cocos from QAMS method were not significantly different from those from external standard method. Conclusion The method
with a single marker is accurate and feasible to determine PA, DPA, DTA, and DMA when some authentic standard substance are
unavailable.
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B A B IR A | D Milli-Q # 4l K & 4
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& 25 K% G 4F F B R L 2 NIR%E Poria cocos
(Schw.) Wolf FIFR%, 76 (hEZM) 2015
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2 FESHR
2.1 FEFER
2.1.1 3% % 1% WondaCract ODS-2 ( 150
mmX4.6 mm, Sum) R, G OHE-0.2%F
FRIE (76 : 24); HAFUE 1.0 mL/min; AR
30 C; KK 222 nm; #EFERE 20 pL. £ LA
AT, S EERL, kEE 1.
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Fig. 1
substances (A), P. cocos sample (B), and solvent (C)
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XTREERIAT 0 55, & H o 2 BIMREL A VR A 55 R A
W 1. 0.4, 02, 0.1, 0.04. 0.02 mL & 2 mL &
M, IHREERZIEE, RR5, AERIRA XTI SV
1~65, &%H.
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HPLC of four triterpenes in mixed reference
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Table 1 Regression equations of four triterpenes from P,

cocos

D% EVEpsp 7P R (ugmL )
FELTERR Y=5141 X+819.93 09998  0.960~48.000
FEIRER Y=11 849 X+1663.5 0.9998  1.020~51.000
IRERR  Y=3504.6X—10.585 0.9995  0.980~49.000
WAEHE  Y=13168 X+74.78 09997  0.195~ 9.750

215 FHHE fELREERMET, B 1~6 5%
B SRR 2 BUHERE 20 pl, 0368 BT R,
DIIRE T NN 28, TR FARA S 5 NS f.
AR fom=fdfu= WX A (W X A) (A HNZH)
WAL, W NN SRR SR, 4, A
oy m TR, W, R 5> m R R EIRED,
gERLRW, UARE TR AN S, HAt 431 £ 1) RSD
BINF 5%, W3R 2.

2.1.6 MEEERE A —EEEBBER (4
), T 1 d WIELEERE 6 Ik, DR FA LR, =
SIRER . IRETR . MEHRmEmA, WEHNA

F2 KREHMDIFESE S
Table 2 RCEF of three triterpenes from P. cocos

X T [uwrmsa [ s f vesmmsmn
1 1.467 3.381 3.754
2 1.507 3.458 3.813
3 1.522 3.469 3.743
4 1.481 3.450 3.789
5 1.495 3.429 3.721
6 1.492 3.375 3.680
FHE 1.494 3.427 3.750
RSD/% 1.289 1.171 1.262

F& 5 B RSD 735N 1.55%. 1.61%- 1.47%- 1.53%:
WS [F]— VR A 0T B SV, I SRERE 3 d, R 2
W WEREATHER., RERER. RER. %
BTIR B U TRIAR, D45 H [BIRS %5 B2 RSD 431 4 1.88%.
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“2.1.37 TUF J7 ik gl A, 7 Bid e
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IRER A2 H -V 34 i =2 20 B0 3R 0.581
0.238.0.524.0.025 mg/g, RSD 43 514 1.49%- 1.65%-
1.97% 1.76%. ZERFIIZITIEHEG R .
2.1.8 FEtEilse BRSSO,
2. 4. 8. 12, 24 h, fE “2.1.17 Wi T lE,
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1.33%- 2.04%. 1.54%, RIFHEKMSIERE 240 N
Rt R
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BER RV, 7E “2.1.17 TR T E, HE
IFEE . S5 RRIIRZS b IR 4 Fh =ik 2y
0P B A B Z 2 loh 91.77% « 89.43%
102.41%-+ 104.85%, RSD 754 2.73%- 1.98%-
2.01%. 2.42%, FWIITIEMHER B R I
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AR R Re B 20 Bl 280 AH 0 18 A &R &
COSMOSIL-Cg #: (250 mm X 4.6 mm, 5 pm).
WondaCract ODS-2 ## (150 mmX4.6 mm, 5 pm).
Unitary-Cig #: (250 mmX 4.6 mm, 5 pum) 3 Fhffif
) f SRR, F2 R EMZR, RSD /)
T 5%, W#% 3.
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Table 3 RCEF of different instruments and columns

'f}(%g @iﬁé{‘ﬁf f(%é*}ﬁa?/t%xi@%@? f(%*}ﬁa?/t%x(ﬁ*}@? f(%é*}ﬁa?/%}*é#ﬁm
LC-15C COSMOSIL-C g 1.462 3.392 3.674
WondaCract ODS-2 1.494 3.427 3.750
Unitary-Cg 1.505 3.447 3.792
T3 A COSMOSIL-C g 1.482 3.505 3.771
WondaCract ODS-2 1.518 3.460 3.848
Unitary-Cg 1.463 3.404 3.687
FHME 1.487 3.439 3.754
RSD/% 1.521 1.195 1.746

x4 TRIERX R
Table 4 RCF of different column temperature

R/ C  vosmyxa i S oz aposm S smnsyin
25 1.459 3.586 3.731
30 1.494 3.427 3.750
35 1.467 3.583 3.767
RSD/% 1.43 2.44 1.47

LC-15C FMKARE A 2 Hof i BOBUAH (3 A R G2
COSMOSIL-C5 ¥ (250 mmX4.6 mm, 5 pm).
WondaCract ODS-2 £ (150 mmX4.6 mm, 5 um)-
Unitary-C g £ (250 mm X 4.6 mm, 5 um) 3 Fffa i
RIS ORI IRV R B b () 2210 gh IR, &%
B3 ARG R BE IS B B8/, RSD ¥9/8T 5%,
W5, WCRFABXS & B I A0 e i i b A7 e £

x5 NRANEMLERMAR G IEENSHEXRERE

Table 5 Relative retention time of different instruments and columns

e FEOS O3 B I [R]
L B FATER FARER e
LC-15C COSMOSIL-C g 0.438 0.892 1.428
WondaCract ODS-2 0.440 0.893 1.425
Unitary-C g 0.455 0.870 1.419
T e AL AR COSMOSIL-C g 0.488 0.872 1.429
WondaCract ODS-2 0.438 0.892 1.428
Unitary-Cg 0.410 0.894 1.422
EHE 0.448 0.886 1.425
RSD/% 1.987 1.273 0.278

2.4 QAMS ESoMEZE (ESM) BIHHELLE:

B 17 AR 2 RE L, 1SR ESM THEAR
BHIRERRN G ', 5K ESM Fl QAMS 734
THRIRE R AT TER. FEIRETR SN ZEHRIN
S, K 2 MRS R T L, AR
KFoR 2 OISR, DUIGAIE— I 23 aT
171, W3 60 HXHREZE (RE) =(Coams — Crsm)/Crsm
(Coams N QAMS I &, Crsm 7 ESM A5
g U8 253 RE $/NT 5%, Hom@sriy
QAMS AU FuERfPE S AT 1T

3 e
QAMS FIHZ 0 FEAELIR: iR i skof 1R ot e = 3k 7 g

F R AR P . E AT, B A SR A
RE R E A 80 ZFh =R, (H i AF/E
PR TR 70 8 PR vy R T AR 25 A SR 0 e
A AE T PO R = Bp A% B B, X IE I E

TRZE v = SR 1 2 2 A BIIRZ i 2 3w B 1
T AR Hik, AUFFIEEMEANIEF. 5
BHIRE A NN S, @RI . I
AN R, R&ES 4 M =8 %9 7E 16 min A
srisear, HRAHRERR, #5327 QAMS ¥, &
BT R GE 4 T ATt E] . B T 2 Hr A

AT # %2 T Shimadzu LC-15C, Ki%E
PR AR B v B8O E i SORT 3 AR A [ it R £
£ COSMOSIL-C;s -~ WondaCract ODS-2 .
Unitary-Cg X ARE IR 5 A T 5ER . KEIRER
FAZEBR 2 I £ ROSER , 25 SRR LAy fEE M
RUF, Bk T QAMS fEARZS i S 4% il v B w477
I B

HAT, wFeanbge i ik 2a 2 f —=2&
FIRFEN R 5 NS R BE R ZE e, 2
RAFFN RS- 5 N SRR R B I ] LA e o
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Table 6 Contents of four triterpenes by QAMS and ESM in P. cocos

KAtimee!)  FAKRERmgg)

&g g )

P mee ) #Mimee)

L ESM ESM QAMS RE%  ESM QAMS RE% ESM QAMS RE% ESM QAMS RE/%
17 0.491 0458 0.462 0.974 0233 0232 -0438 0.027 0.028 3.001 1209 1213 0.351

2 S 0.430 0443 0447 0.948 0224 0223 -0203 0019 0.020 0874 1115 1119 0351
31 0.409 0.367 0.371 1.087 0220 0219 -0299 0.020 0.020 1746 1.016 1.020 0362

4 iHIRE-1 0.571 0.621 0.626 0.851 0309 0308 —0.142 0.020 0.021 2331 1.521 1526 0350

5 HE-2 0.517 0.581 0.586 0.832 0238 0237 -0.166 0.025 0.026 2495 1361 1366 0372

6 k-1 0.705 0.789  0.796 0.874 0245 0245 -0.089 0.085 0.08% 3.150 1.823 1.833 0513

7 k2 0.708 0.687 0.693 0.864 0268 0.267 —0.070 0.037 0.038 3.056 1.700 1.707 0.405

8 =mR-1 0.551 0470 0476 1214 0245 0244 0200 0.041 0.041 1.608 1306 1312 0450

9 =mE-2 0.597 0.527 0.533 1.116 0212 0212 —-0.029 0.072 0.073 0993 1409 1416 0464
10 =m-3 0.618 0.665 0.657 —1.248 0260 0259 -0266 0.086 0.087 0869 1.628 1.620 -0.507
11 ©=r4 0.569 0.506 0.512 1.119 0222 0221 -0.082 0.053 0054 1276 1350 1356 0456
12 &=F-S 0471 0.399 0.404 1.186 0.189 0.189  0.135 0.039 0.039 1.683 1.098 1.103 0514
13 % 0.487 0463  0.468 1.165 0.198 0.198  0.067 0.027 0.028 2311 1175 1.181 0523
14 ZR2 0419 0440 0443 0.729 0224 0223 -0463 0.033 0034 3.128 1.116 1.119 0286
15 ZR3 0.872 0.938 0.945 0.787 0320 0319 -0439 0.076 0.078 2587 2205 2213 0360
16 %4 0.775 0.866 0.875 0.994 0351 0349 -0569 0.091 0.091 0482 2084 2090 0317
17 &R 0.481 0462 0.466 0.837 0.198 0.197 —-0.674 0.043 0.043 0493 1.184 1.187 0232
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