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Content Determination and Cluster Analysis of 7 Kinds of Triterpenes in Poria cocos from Different
Habitats
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CHEN Shuhe' (1. Dept. of Pharmaceutical Affairs, Hubei Province Hospital of TCM/Hubei Academy of TCM,
Wuhan 430061, China; 2. College of Pharmacy, Hubei University of TCM, Wuhan 430065, China)

ABSTRACT OBJECTIVE: To establish a method for the content determination of 7 kinds of triterpenoids in Poria cocos, and to
compare the differences of the above components in P. cocos from different habitats, so as to provide reference for the quality
control of P. cocos. METHODS: Using 36 batches of P. cocos from different habitats as samples, HPLC method was used for
content determination of dehydrotomorphic acid, polyporhinic acid C, 3-epidehydrotomorphic acid, 3-O-acetyl-16
a-hydroxy-hydrogenolysaccharic acid, dehydrotomorphic acid, pachymic acid and dehydrotrametenolic acid. The column was
performed on Thermo Acclaim 120 C,s with mobile phase consisted of acetonitrile-phosphoric acid water (gradient elution) at the
flow rate of 1 mL/min. The detection wavelength was set at 210 nm. The column temperature was 30 °C, and the injection volume
was 20 pL. SPSS 21.0 statistical software was used for cluster analysis of 36 batches of P. cocos from different habitats. RESULTS:
The linearity of 7 triterpenoids was good in the range of their mass concentration (all »=0.999 0) ; average recoveries were
96.74%-104.04% (RSD=0.54%-1.55% , n=6). RSDs of precision, and reproducibility stability (24 h) tests were all lower than
3.0% (n=6). RSD of durability test was lower than 5.0% (n=2). There were some differences in the single content of 7 indicator
components among samples from different habitats, but the total content difference was not obvious (the total content of most
samples was in the range of 1.3-1.9 mg/g). After cluster analysis, 36 batches of sample were clustered into 5 categories, i.e. S27
was clustered into class [ ; S30 and S34 were clustered into class I ; S2, S8 and S9 were clustered into class Il ; S10, S11, S12
and S14 were clustered into class IV ; and the remaining 26 batches of samples were clustered into class V. CONCLUSIONS: The
method is simple, and has good precision, repeatability and durability. It can be used for the simultaneous determination of above 7
components in P. cocos. There has no significant difference in the quality of P. cocos from different habitats. The content of P. cocos

in most producing areas is uniform in content and stable in quality, only a few of them are different.
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2 FiEEHR
2.1 @it&H

154 : Thermo Acclaim 120 Ci5(250 mmx4.6 mm,
5um); FEIAH : 285 (A)-0.05% BER K (B) , 6 3 VI
(0~7 min, 65% A; 7~25 min, 68% A ; 25~27 min, 70%
A;27~45 min, 76 %A ;45~56 min, 80% A ; 56~62 min,
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100% A) 5 it : 1 mL/min, #1 : 30 °C; &l 3 K - 210
nm; HFFE 20 pLo
x1 36HBETHEMER
Tab 1 Information of 36 batches of P. cocos

b5 .0 5

Sl TRACRERS [ 200711
s2 sEAC RS 201811
S3 WHLE B LB 201711
s4 LM 201803
) SRR L 4 201711
) SR EET T 201807
§7 ZEEE AT () 201807
s8 SRR 1 201807
89 SONLETARET () 201807
510 sEACRERS T 201811
sl SR 201808
S12 SMRCTELAT 201808
S13 B KRR 201709
sl4 FRAKNER S 201711
S5 SN K YN 201804
sl6 TRABKEL 201711
s17 SRR 201804
s18 SHANERARE 201804
519 TR 201804
20 I B E M AR 201807
S WL AR T (3T51E) 201811
) Bl Yap il 201811
3 BHERLERER T (3T5]E) 201811
$24 WL LSRR T (RAT5IE) 201811
§25 WHERRSAT 8 201811
§26 WHERIER R (RHT3IE) 201811
s27 WHEE Ak IC R A 201811
28 WA 5 U 201811
$29 WIES SRS R 201811
$30 B SR PR ) 201810
$31 WEBELE R AT 201811
32 TR R 201812
33 TR 201812
§34 R 201812
$35 THRLTIR A RATHIE) 201812
$36 nERTERE (751 E) 201812

22 BREHEHE

221 IRAXEMAEROT S HERR—EEN L
AL R LR C.3-REA LR 3-0- L H-16a-
FRH-FAMETR L EARE IR ARER AL IR
i, S E TR 25 mL s R A O 25 Tl
A B — X BRI o S 7 0 45 X PR S R
BT R — 10 mL S, in H RS R R 2 A S
SR C - R EA LR 3-0-L K- 160- 13- AL
WAEETR R EARKE TR AR WA HTIR T B Ve 43 3 o
0.040 4.0.040 6.0.029 7.0.014 6.0.020 4.0.126 8.0.019 4
mg/mL TR 0T B 1A

2.2.2 MRS R B RICR S 4k (1 80
H, N2 g, ¥ T 50 mLHEIEHEH, in A EE 10 mL, #%
TE R TR A (B4 40 kHz, D5 500 W) 25 30
min, i E& 15 min 5 FRRPRE BT, T BERD R 80K 1) 5T
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Note: 1. dehydrotomorphic acid; 2. polyporhinic acid C; 3. 3-epide-
hydrotomorphic acid; 4. 3-O-acetyl-16 a-hydroxy-hydrogenolysaccharic
acid; 5. dehydrotomorphic acid; 6. pachymic acid; 7. dehydrotrameteno-
lic acid
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Fig1 HPLC chromatograms

232 MSCAREE K WIPCR G a7 10,
18.20.,25.,30.50 pL, 4345 “2.17 30 €33 25 A4 254 1
JE , IC T AR . DA TRIFRC AL AR () (ERE B i Al
B (x, ng) TEATERAE N . S5 RRBT, 5 e B ERE
YU A L TR B R R OE R (r IR T
0.999 0) o 7 Fp =5 FRAS I (14 [B1 )1 75 -5 2 v el
ELRIR 2,
233 ERMRGEMEREEE ks ER2.2.17 0
IR AR BRSSP A LU R, 2.1 I
MRS PRI E , LUEIRE 10 1.3 1 53R E
PR AGIIRR . 2521, BE LR IR C 3-REA L
BIMR 3-O0- LT HE-160- 72 H- AN IR KX EARE TR |
PR IR A2 T R Y 2 BR 20 331 O 0.282 8.,0.284 2,
0.2376.0.102 2.0.142 8.0.152 2.0.116 4 pg, KR 4351
A 0.080 8,0.081 2,0.089 1,0.029 2.,0.040 8,0.050 7,
0.038 8 pg.
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Tab 2 Regression equation and linear range of 7
kinds of triterpenoids

FEMIRY I r IR, pg
FALER y=6.567 4x+1.030 5 0993 040~201
WAmC 1=6.896 5x+0.691 7 0992 040~203
3SREALER y=5474 5540330 8 09993 029~148
3-0-Z Ao A SRS T y=12549r+0424 5 09993 0.14~0.72
FEIER y=3.308 8r40.224 4 0990  020~1.02
5B y=9310 1x+3.040 8 09992 120~634
WEHmR y=8421 Tx+0.368 4 0999 1 0.19~0.97

2.3.4 WEHELE B R (FE fh gR5: S26) 1E
2. S AR EREINE SR E 6 1K, 1 SR
WA, R BN, KA LR HERC. - KEAL
IR\ 3-0- LI H-160-F2 55 - A AU E TR L L EARE TR
RER FAZSH R I 1 LK RSD 43 M 1.60% ,1.72%
0.42% .1.710% .1.64% .1.61% .1.52% (n=6) , WL %
FER R AT

2.3.5 FEEMIRALE  FREURE A0 (FE b4 :S26)2 g,
AT 6 0y, #2<2.2.27 R Jy vk A I A W, PR
“2.17 IR A AR VAR R | TSRO TR, LLAMR
PRSI & ., 45R BN, BA LR EEmRC.
3-REA LR 3-0- L Fk-160-F2 - AN TR
FAREE R ARZETR ANZEBIR & it T RSD 43914 0.72%
0.72% .1.29% .1.31% .0.97% .0.64% .0.56% (n=6) , 3%
WA B RAT .

2.3.6  FUEMEIE  BCE R W (R S
S26), 3 M T2 IR PR 0.2.4.8.12.24 hibf, 42,173
TG AR E iR . A5 RN, KA L
IR JEXTR C3-REA LR 3-0- L ik 5E-160- 25
SALIAE IR L FARTE IR AREER P 25 35 R 0 1 L A7)
RSDZ35141.81% .1.97% .1.93% .1.35% .2.03% .0.64% .
0.62% (n="6) , FH LK M IF R EER T E24h N
2.3.7 ARSI RS PRI 0 A AR A
Wy RS S26) 1 g, FAT6 0, e S E M 101
(m/m) ) AR %5 I ACKE N Xt BE L $62.2.27 300 Jr ik
il £ AR VA TR, PR 2.1 IR (4% A R 2 L i
SRR, DAAMPRIETHEL A B3 1 5 i IR H AR I (BTl
B, LERLIR  AREE T TR 43 0 S B IR [ i
} 96.74% ~104.04% , RSD Jy 0.54% ~1.55% (n=6) ,
FEIIA DT L MER BE 50T o INFE DR g6 25 SR L3R 3
2.3.8 MHMEHELE  7E e H A G SRR AR 1
T, 5 325 5N [R5 €6, 3% 4 [ Thermo Acclaim 120 Cis
(250 mm x4.6 mm, 5 um) , Sepax GP-Cs(250 mm x4.6
mm, 5 pm) , Agela Innoval C;s(250 mm x4.6 mm, 5 pm)]
FUAS AL (30,35 °C) X 7R AR 43 25 S (A5 o 3K
WA 2 BOE I 55R BIR  TEAR R A sl AN [
T AR A 7 R R A i O i 2% 5, RSD B/ F
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5.0% (n=2) , ATy P iy YRS AT o it PR G2
R,
3 MERKRAEER(n=6)
Tab 3 Results of recovery tests(n==06)
o ia #uu”n% DA, R, MEEEMC IR RSD,
g i, mg mg mg &0 %, % %
FA LR 10002 02740 02825 05657 10326 10404 056
10005 02740 02825 05664 10350
10004 02740 02825 05681 10411
10005 02740 02825 05684 10421
10003 02740 02825 05702 10485
10004 02740 02825 05687 10432
HEmC 10002 01766 01624 03386 975 9674 155
10005 01766 01624 03326 9606
10004 01766 01624 03334 9655
10005 01766 01624 03324 9594
10003 01766 01624 03328  9.18
10004 01766 01624 03324 9594
SEFAL R 10002 01265 01187 02481 10244 10271075
10005 01265 01187 02474 10185
10004 01265 01187 02501 10413
10005 01265 01187 02485 10278
10003 01265 01187 02480 10236
10004 01265 01187 02484 10270
30-LHEE 16020 10002 01990 02041 04017 9931 9993 054
Bl 10005 0190 02041 04016 9927
10004 0190 02041 04032 100.05
10005 0190 02041 04034  100.15
10003 0190 02041 04045  100.69
10004 0190 02041 04033 10010
FANAR 10002 02210 02450 04699 10159 10239 057
10005 02210 02450 04707 10192
10004 02210 02450 04721 10249
10005 02210 02450 04718 10237
10003 02210 02450 04739 10322
10004 02210 02450 04728 10078
AR 10002 06435 06765 13323 10182 10210 131
10005 06435 06765 13349 10220
10004 06435 06765 13386 10275
10005 06435 06765 13398 10293
10003 06435 06765 13425 10333
10004 06435 06765 13173 99.60
ST 10002 01223 01164 02410 10198 10286 126
10005 01223 01164 02406 10163
10004 01223 01164 02447 10515
10005 01223 01164 02425 10326
10003 01223 01164 02411 10206
10004 01223 01164 02423 103.00

24 HRE=ENE

B 36 AR HARZS IR R A, 43 il 2.2.27 WU
D5 iR B S IR SRS 2.1 T i AR
FE L IC UG TR, DIAMRIE T SERE S b 7R o 5 i
GRS,

EHL R, 36 HEAREEFE i 7 Rh S i S
HE 0.887 7~2.519 0 mg/g Z ] , ZHUFE b b B 84
MTE 1.3~1.9 mg/gyuFMN o #5 LA 7Aoo i3
fH(1.740 1 mg/g) Fi%20% 31, & 84 1.392 1 mg/g, 4t
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F4 TAMKKER(n=2,mg/g)
Tab 4 Results of durability tests(7=2, mg/g)

- FAt g MRER JO-LHEAG FAR . BE
i A BT
R

Thermo Acclaim 120 Cs 0.2740 01766 0.126 5 0.1990 02210 06435 01223

Speax GP-Cys 02794 01793 01193 02061 02254 06425 0.1240

Agela Venusil Cis 02800 01772 0.1182 02036 02232 06393 0.1232

RSD, % 119 0.78 370 177 098 034 068
fi

30C 02740 0.1766 01265 0.1990 02210 06435 0.1223

35C 02754 01745 01218 02011 02223 06445 01223

RSD, % 037 0.85 21 0.73 042 011 001

A 3LHERE S R BRI 86.1% s A5 LARE L B
B 90% A&, LB 54 1.304 3 mg/g, AT 32 M
W REOR . LRSS UL, & AR ZS v 7R o3 o
e AT, R E , BAZE S AR,
25 BESW

B 36 HEARZHRE S b 7 R =S R0 1 5 I S 4
JT A SPSS 21.0 Ffh i, SR R4 ik 456 F- YRR
FCHEES () BEAT A3 M7, A i 36 HEAS ] P s pe 26 vh =i 26
RO R HAIRIE L 20 LLd= 145147,
36 AL AL ER g 5245 RE N S27 HUM IR KA 125, 5k A
b A A S30.,S34 A E 1T 2, 435l ok A k311
(CROBMREE ) A 2 B BT 5 A S2.S8.S9 MR 2K,
SRR A R A B E R S (S2) 5t M L B i 28 R
(S8.S9) ; #£5hS10.S11.S12 . SI4 BRIV, ARk A
“HAATEFE R S (S10) | 5 M4 i A8y B (S11,
S12) VL RGP . (S14) s oAy 26 HEAE ML BN
VI Bk AWl o) PSS, Ho 5 T2k
FE AL H A B B e A e 2R T ~ T2 b
7P A RS KT 2.00 mg/g, 5 IV ZRAE 5 & il 4y
TR, 5V R P B B 1.47~2.18 mg/g 2
5T = TS A 1 " ey = = 0 B A 7 RS s p Z  E
TR S AR R, B 26 S AL . SR LT
G HD I RE S R R — R SRR 0™ X7 i )
IREE D S e — e  (UD BAFE2E 5
3 it
3.1 HHK IR EAT E A0 L KR T ik

TERTIABFIT AR 5 22 1 A o 7 SR )
8] (15,2030 .40 min) SRR AIRZN . 251 WK, LA
B 52 g 2 BB 790 3 75 2 B 30 miin 5, R P 7 Rh =2
BB e o TR BUREFE b AR AR 7 Fh
AR ) 52 53 4D R WA OB A AR A 1, 43 25 5% T A 210,240
nm AT RIS . 45 B, 7E 210 nm KR 7
Tl = 2 10 58 S5 KA, 76 240 nm K R ARES IR TG
WAL, B X e 210 nm Ry i e K o ARV sh AR e %
b AR N B T NG - RROK VTR - R K
R BRI, UL ZH5-0.05 % Wi R K 75 T
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U SARIRE , 2% 150 o35 RH AR I 22 0] 1 B, W T
IRBE RFRYESF , BISHEIIR T 10 000, 7565 2l E
B ER

®5 36HMARTHREAM P TH=FERR IS E

MELR (mg/g, ATF1E&AIT)

Tab 5 Results of content determination of 7 kinds of
triterpenoids in 36 batches of P. cocos from dif-
ferent habitats (mg/g, calculated by dried
products)

b kAL . VRER 3OLBEEAee RAK el BE

G5 ER TR BEERRER fm T B

N 02108 01443 01394 00780 02123 06028 00838 14714

s2 04944 00932 0.0895 0.1852 02731 08388 00682 2.0424

S3 03570 01327  0.1329 0.1048 01875 04946 00671 14766

S4 0.1604 01116 01353 01239 02269 06654 0.0483 14718

§5 02760 01787 02047 02168 02779 07678 006035 1.9854

S6 02048 0.1260  0.1551 0.1200 02146 06208 00583 14996

S7 01797 01177  0.1304 0.1195 02159 06197 01198 15027

8 04555 01035  0.0898 02196 02506 08352 00734 20336

9 07190 01490  0.0985 03026 02904 L0315 01010 2.6920

S10 01399 0.1053  0.0876 0.0376 01370 03536 00267 0.8877

St 0.1842 00730  0.0863 0.058 9 02405 05094  0.0800 12323

SI12 0.1840 00731  0.0808 0.058 8 02407 05096 0.0804 12334

S13 01834 01576 01351 0.1877 02184 07769 01052 17643

Sl4 03706 01122 0.0929 0.0670 0232305077 00239 14066

SIS 02015 0.1409  0.1458 0.1375 02455 06348 00504 15564

S16 0.1558  0.1277 01342 0.1907 02484 07101 0.0639 1.6308

§17 01811 01397 01493 02145 02647 0.7704  0.0610 17807

SI8 01977 01181 01257 0.089 1 01781 05192 00764 13043

S19 01849 01575 01580 01122 02916 07924 00181 17147

S20 02468 0.0305  0.1330 0.1082 02048 0.5834 01060 15127

21 02970 01589  0.1458 0.2488 02286 05886 0.1198 17875

§22 03387 02183 0.1564 02460 02731 07954 01512 21791

§23 02472 01398 01275 0.1486 02054 05930 00779 15394

S24 02645 0.1489  0.1424 0.1187 02183 0592 00755 15645

825 0.1944 01179 01259 0.1131 01806 05206 00385 12970

$26 02734 01753 01255 0.1988 02223 06436 01220 1.6387

827 02721 02641 02183 0.304 6 02925 09461 01054 24031

28 02151 01351 01745 02182 03372 09158  0.0631 2.0590

§29 05316 01675 01268 0.109 1 02030 05827 00556 18363

$30 05616 01673 01808 0.1843 04329 08625 00558 24452

$31 02145 02328  0.1852 02417 02414 07494 01427 2.0077

$32 04295 01895 01514 0.1392 02732 07099 00567 19494

$33 02135 01065 01332 01355 02163 05493 01071 14614

$34 02933 01551 01631 03140 04277 10724 00934 25190

§35 03779 0.1483  0.1450 0.1823 02797 07095 01377 1.9804

S36 02837 0.01495  0.1830 01521 02684 06939 00491 17797

T 02859 0.0431 01391 01591 02499 06832 00796 17401

3.2 ARFHHRESHTH=IEEXB T RENER SN
ANTR] Y™ Ml 36 AR 244 v 7 b il S a5
SE I EDL I T8 R R, RZBARZAE i &5 A —
JCH i Y25 5 I TR TR A N 2
AN TR ZGHE , XA 13 s AR AR
B 24k . RIS ER LR BRAEEAL . =R &
SEMRE AR TR S S R 2 A, AR AT 26 4R
IR — R, LI V2B 2 B S o 32

il

FEEE 020FEEIIFEITH

S27

2 B6HLARE T HRE AR LS TRIKE
Fig 2 Cluster analysis diagram of 36 batches of P. co-

cos from different habitats
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