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Non-polysaccharide chemical constituents of Poria cocos and their
anti-complementary activity
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Abstract: Objective To investigate the non-polysaccharide chemical constituents of Poria cocos and their anti-complementary
activity. Methods The anti-complementary bioassay-guided isolation was carried out with the hemolysis test as guide. All isolates
were evaluated for their in vitro anti-complementary activities on the classical pathway. The structures were identified by various
spectroscopic data including ESI-MS, 'H-NMR, and "*C-NMR data. Results Eleven compounds were isolated from the EtOAc
fraction of P. cocos extracts, including stigmasterol (1), lupeol (2), oleanolic acid (3), ursolic acid (4), polyporenic acid C (5), tumulosic
acid (6), dehydrotumulosic acid (7), 3-epi-dehydrotumulosic acid (8), pachymic acid (9), dehydropachymic acid (10), and
dehydrotrametenolic acid (11). Compounds 1—4 were obtained from this plant for the first time, and compounds 3—11 showed the
anti-complementary activity in different degrees. Conclusion Triterpenoid acids are the main anti-complementary constituents in the
chemical constituents of P. cocos non-polysaccharides (CHsy 0.10—0.27 g/L).
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& (oleanolic acid, 3). ZF5fR (ursolic acid, 4).
Y%, C (polyporenic acid C, 5)+ R (tumulosic
acid, 6). KA T5R (dehydrotumulosic acid, 7)
3-RK-EA T FR (3-epi-dehydrotumulosic acid, 8)-
IR % R ( pachymic acid, 9). & KE R
( dehydropachymic acid , 10 ) . ¥ % # &
(dehydrotrametenolic acid, 11). L& 1~4 N
RMRZE 3 15 3. PUsMASLIR R &Y 3~
11 X 28 S PR R R 0TS B A AS () 2 B 1) 4100 ) 4
[CHso ¥ (0.1040.02) ~ (0.2740.01) g/L].

1 XEEHR

Bruker-AV-400 A #% 1 3L 4R 6 1% 1 s Agilent
1260 il 2% 7 5 RORAH B RE A B HE — FH R AT
(LR RA T XTS BAUE Ml b
TRMC G S ) MULTISKAN MK3 R FRAX
(Thermo Scientific, E[E); Agilent 1290-6538 )i
ICHAC (3£ Agilent A#]); TDL-4 BUYGHE & X
Ol (Rl ZREAER] ;s Jouan MR22i BUIGIR
EEEOHL (JOUAN AH], 74ED; WMZK 8002
HERRG & (RRgEANEE .

FECE S 2RI (AL L)) Fuji Cig
(LA HMBHE AR AR D Bk, FEE
(OCEANPAK) -7K (=Z&K, HffiD; Bt (H
2R B R A R, b5 F20170826); 2L
ZH (EAHERNMFARNAERAA, #5
H20160425); MgClL*6H,0 ik & Ak T4y
HIRAH], fiL5 150378); Mz (LEEREIFEY
BHEARA T, 65 090608); MK 114000 (3
Sigma A F]); 2%4RFELL4NM (SRBC) (LR
T AR AT BR 2 7D s B BRUILIE K B R 245V it
A IRA RSO

REZHM T 201843 A B ZRIZ N LM i
CHER P BB R AP ARAFD, HIER MR A
23 i BR A 7 RO 25T %5 e N 2 LI RHA
WK% Poria cocos (Schw.) Wolf,

2 FHiE

2.1 FMRZEIRRE CHs MEY

2.1.1 BRI (BBS) AACH] EXELELZ
B4 2.875 g, VT 250 mL #HoKHr, HE AR LUInE
WA, TN NaCl 42.5 g. MgClL*6H,0 0.84 g.
CaCl, 0.14 g. L% 1.0 g, #h=2/KZ% 1 000 mL
Bo il 5 5461 BBS (5XBBS). i, # 50
mL BN 200 mL =25 /KiE A, LA BBS.

212 FMERIEMEE B ERR LG (b
PR FLRC 1 0 10 ¥, FERMEFRERL 1 1 204 1 1 40,
1:80.1: 160, BUAILE . &k E#MA K& 2% SRBC
% 0.1 mL ¥%T 0.3 mL BBS 1, 1821, 37 C/KKIR
H 30 min, &F0JFHEERLE 405 nm ALIIEBOL
fE (4. VL=ZKIEIE R A N bR, &
PRI BIAHAL A 1 B AR AMACE B2 A 1E 5 ¥ 10T 7 2
(R FEAMAR R .

2.1.3 AV MERHAMATEENE  BUG SRR
(AN 2353 5 A (R FE R A R AT, I IE & 1)
BBS. I Z A1 2% SRBC. 37 C/KIKIEE 30 min,
B0 5 B FIETRAE 405 nm AbINE A . D256 [F N5 B
TR ORI AEH S I BBS &, AT
MEHR AR A B MR CIUIG SRR E
AMAEIIN BBS 220 I E= A 2% SRBC, HT
DN 1 5 2 R PR MR T 3 s £ A RV L) A D
M4 wEIMmA OB 2% SRBC MK 82 4L,

F T WS MA 2 2 7508 3 BB AV KD o T
S A 2

VEMLPNHR =1— (4 wzu—A swn)/A swsm
22 RESE

R4 (20 kg), LA 95% BRI R E 2 I%,
FFIX 2 h, FERGRE R IR DG 2 58 1 — ¥, Inid &
95% LIEREDT, FEIE, K uEWEUR IR s 2 0RE
R o HRARTRUIN K 1) R K VB 22 VR 0K VK FH SR R i T
LB IE T BEAEEL, 3 015 B BE IR LR ER A7 (103 gD+
IETESHAL (67 @) AKFAL (56 g)o XFEEOLHEATHL
AMATE I 52 5 R INES R £ B850 0 U R MA TG 1 B
N CHso= (0.52+0.01) g/L, 1E T EE#Bf7 CHso=
(2.68+0.01) g/L.

BE R £ T A AR AE (0, DA i k- R 2
BEBEEE e, 15 6 Mty (Fr.1~6). K Fr. 14
RERERAE B, DU RS R LB BEM, 1532040
A1 (13 mg); Fr.2 & TRERAE GRS, A ilfk-
BEER .06 (20 0 16 & 1) BHEEYEI, F4 Sephadex
LH-20 A%, DL SR Ge-HEE (10 1) sefliigif,
LAY 2 (10 mg). Fr. 3~4 4 RS RERHE
tit, 4545 Sephadex LH-20 #: 03, 545 & K il
B AR EY 5 (13 mg). 6 (15 mg). 7
(12 mg). 8 (20 mg). 9 (16 mg). 10 (10 mg);
Fr. 5 BARERA A, DU HBE-BE R O RGeS,
A2 59 3(10 mg)+ 4(12 mg); Fr. 6 & Sephadex
LH-20 A a1l & il % A 7 S il % 3 2 A9 11



¢ £ % Chinese Traditional and Herbal Drugs 25 50 % 28 11 3§ 20194 6 A

* 2531 -

(14.8 mg).
3 kT

WEY 1: st d (45D, mp 153~155 C,
ESI-MS m/z: 411 [M—H] . 'H-NMR (400 MHz,
CDCl3) d: 5.25 (1H, brd, J = 5.4 Hz, H-6), 5.08 (1H,
dd, J= 8.6, 12.5 Hz, H-22), 4.95 (1H, dd, J = 8.6, 12.5
Hz, H-22), 3.54 (1H, m, H-3), 1.00 (3H, s, H-21), 0.96
(3H, s, H-19), 0.86 (3H, s, H-27), 0.82 (3H, s, H-18);
BC-NMR (100 MHz, CDCLy) &: 140.8 (C-5), 138.5
(C-22), 129.4 (C-23), 121.7 (C-6), 71.8 (C-3), 56.9
(C-17), 56.0 (C-14), 51.2 (C-24), 50.3 (C-9), 42.3
(C-4), 42.1 (C-13), 40.4 (C-24), 39.7 (C-12), 37.3
(C-1), 36.5 (C-10), 31.9 (C-25), 31.5 (C-2), 28.9
(C-16), 25.3 (C-28), 24.4 (C-15), 21.2 (C-27), 21.1
(C-11), 21.0 (C-21), 19.4 (C-19), 19.2 (C-26), 12.2
(C-29), 12.0 (C-18). LA L% 5 k4R g F A —
HO, MEENEY 1 NG .

& 2: A A, ESI-MS m/z: 427 [M+H] .
'H-NMR (400 MHz, CDCl3) &: 4.69 (1H, d, J = 2.0
Hz, H-29a), 4.61 (1H, d, J = 2.0 Hz, H-29b), 3.21 (1H,
dd, J=10.8, 4.8 Hz, H-3), 1.68, 1.10, 1.01, 0.97, 0.83,
0.79, 0.76 (3HX 7, s, CH; X 7); "*C-NMR (100 MHz,
CDCl3) d: 151.2 (C-20), 110.0 (C-29), 79.3 (C-3), 55.6
(C-5), 50.6 (C-9), 48.6 (C-19), 48.3 (C-18), 43.0
(C-17), 42.2 (C-14), 41.1 (C-8), 40.2 (C-22), 38.8
(C-1), 38.5 (C-4), 38.1 (C-13), 36.9 (C-10), 35.6
(C-16), 34.4 (C-7), 29.9 (C-21), 29.6 (C-2), 28.2
(C-23), 27.6 (C-15), 25.4 (C-12), 21.2 (C-11), 19.4
(C-30), 18.5 (C-6), 18.1 (C-28), 15.9 (C-25), 15.7
(C-26), 15.4 (C-24), 14.2 (C-27). VL EH¥s 5 ki
ERA—FE, Wk e a2 AP R

& 3. stk s (E47), ESI-MS m/z:
455 [M—H] . '"H-NMR (400 MHz, CHCl;) §: 5.27
(1H, brs, H-12), 3.21 (1H, dd, J = 11.0, 5.5 Hz, H-3),
2.81 (1H, dd, J = 13.6, 4.0 Hz, H-18), 1.14 (3H, s,
27-CHs), 0.98, 0.93, 0.91, 0.90, 0.78, 0.75 (3HX6, s,
23, 24, 25, 26, 27, 29-CH3); "*C-NMR (100 MHz,
CHCl;) d: 183.6 (C-28), 143.6 (C-13), 122.7 (C-12),
79.0 (C-3), 55.3 (C-5), 47.8 (C-9), 46.5 (C-17), 45.9
(C-19), 41.5 (C-14), 40.9 (C-18), 39.3 (C-8), 38.8
(C-4), 38.5 (C-1), 37.1 (C-10), 33.8 (C-21), 33.1
(C-30), 32.7 (C-22), 32.4 (C-7), 30.6 (C-20), 28.1
(C-23), 27.8 (C-15), 27.2 (C-2), 25.9 (C-27), 23.6

(C-16), 23.3 (C-11), 22.9 (C-29), 18.4 (C-6), 17.2
(C-26), 15.6 (C-24), 15.3 (C-25). VL% 5 kiR
ERA—HT, %A 3 NF R

& 4. AEERE & (E47), mp 240~245
‘C . ESI-MS m/z: 479 [M+Na] . '"H-NMR (400 MHz,
CD;OD) §: 1.19 (3H, s, H-27), 1.06 (3H, s, H-26),
1.04 (3H, s, H-25), 1.01 (3H, s, H-23), 1.00 (3H, s,
H-24), 0.99 (3H, s, H-29), 0.98 (3H, s, H-30);
BC-NMR (100 MHz, CD;OD) §: 180.2 (C-28), 138.7
(C-13), 123.4 (C-12), 78.3 (C-3), 55.6 (C-5), 52.7
(C-18), 48.5 (C-17), 47.2 (C-9), 42.3 (C-14), 39.8
(C-8), 39.6 (C-19), 39.5 (C-20), 38.5 (C-1), 38.0
(C-4), 37.8 (C-10), 37.2 (C-22), 33.9 (C-7), 30.3
(C-21), 29.1 (C-15), 27.5 (C-2), 25.5 (C-27), 24.6
(C-16), 23.9 (C-24), 23.7 (C-23), 23.5 (C-11), 21.5
(C-29), 18.7 (C-6), 17.6 (C-26), 16.5 (C-30), 16.3
(C-25). LA i 5 cikipos A —5, #eie
EW 4 NGHIR

&Y 5: AEEREE (PR, mp 261~263
‘C o ESI-MS m/z: 505 [M+Na]". "H-NMR (400 MHz,
pyridine-ds) J: 4.99, 4.86 (% 1H, s, H-31), 1.44 (3H, s,
H-30), 1.12 (3H, s, H-29), 1.12 (3H, s, H-19), 1.06
(3H, s, H-18), 1.05 (3H, s, H-28), 0.99, 0.95 (% 3H, d,
J = 6.5 Hz, H-26, 27); “C-NMR (100 MHz,
pyridine-ds) d: 214.2 (C-3), 178.4 (C-21), 155.9
(C-24), 144.1 (C-9), 141.7 (C-8), 120.9 (C-7), 116.5
(C-11), 106.9 (C-31), 75.6 (C-16), 56.6 (C-17), 50.6
(C-5), 483 (C-14), 46.4 (C-4), 45.4 (C-13), 44.1
(C-15), 36.8 (C-10), 36.1 (C-12), 35.9 (C-1), 343
(C-25), 33.8 (C-23), 33.5 (C-2), 31.1 (C-22), 26.7
(C-29), 25.3 (C-30), 23.0 (C-6), 22.5 (C-20), 21.7
(C-26), 21.6 (C-19), 21.5 (C-27), 21.2 (C-28), 16.4
(C-18). VA E%d 5 scmrifi s A —5"), #deit
a5 B Co.

EW 6: AR (FEL, mp 253~256 C.
ESI-MS m/z: 509 [M+Na]". 'H-NMR (400 MHz,
DMSO-dg) d: 4.96, 4.81 (% 1H, s, H-31), 1.65 (3H, s,
H-26), 1.45 (3H, s, H-30), 1.22 (3H, s, H-18), 1.13
(3H, s, H-19), 1.05 (3H, s, H-29), 0.99 (3H, s, H-28),
0.95,0.97 (% 3H, d, J = 6.5 Hz, H-26, 27); *C-NMR
(100 MHz, DMSO) &: 178.3 (C-21), 155.9 (C-24),
134.7 (C-8), 134.2 (C-9), 106.9 (C-31), 77.2 (C-3),
76.0 (C-16), 57.5 (C-17), 50.5 (C-5), 48.5 (C-20), 48.3
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(C-14), 47.0 (C-20), 46.4 (C-13), 44.1 (C-15), 39.4
(C-4), 36.8 (C-10), 35.4 (C-1), 34.3 (C-25), 33.7
(C-23), 31.2 (C-22), 30.1 (C-12), 28.5 (C-2), 28.2
(C-28), 26.9 (C-7), 25.2 (C-30), 20.6 (C-26), 22.1
(C-27), 21.4 (C-11), 20.0 (C-19), 19.0 (C-6), 17.4
(C-18), 16.6 (C-29). LA HHE 5 kg HE A —
H, WSEELEY 6 Nt

&P 7. B (B, mp 253~256 C.
ESI-MS m/z: 507 [M+Na]". 'H-NMR (400 MHz,
CD;0D) 6: 5.51 (1H, s, H-7), 5.39 (1H, d, J = 5.0 Hz,
H-11), 478 (1H, s, H-31), 1.45 (3H, s, H-30), 1.19
(3H, s, H-28), 1.06 (3H, s, H-19), 1.05 (3H, s, H-29),
1.04 (3H, s, H-18), 1.00 (3H, d, J = 7.5 Hz, H-26),
0.98 3H, d, J = 7.5 Hz, H-27); “C-NMR (100 MHz,
CD;0D) &: 177.9 (C-21), 156.9 (C-24), 146.9 (C-9),
141.6 (C-8), 121.2 (C-7), 116.8 (C-11), 107.4 (C-31),
78.5 (C-3), 76.0 (C-16), 57.5 (C-17), 48.8 (C-14), 48.5
(C-20), 48.3 (C-5), 44.4 (C-13), 44.1 (C-15), 38.4
(C-4), 36.9 (C-10), 36.0 (C-1), 35.9 (C-12), 343
(C-25), 33.7 (C-23), 31.8 (C-22), 28.5 (C-2), 28.2
(C-28), 26.4 (C-30), 23.1 (C-6), 22.8 (C-19), 22.6
(C-26), 21.5 (C-27), 17.1 (C-18), 15.8 (C-29). A L%k
a5 cmviE A -5, SR e T AEER
T ERE.

A 8: AR AR CHEE), mp 236~239
‘C . ESI-MS m/z: 507 [M+Na]". "H-NMR (400 MHz,
pyridine-ds) ¢: 5.68 (1H, s, H-7), 5.52 (1H, d, J = 6.0
Hz, H-11), 5.02 (1H, s, H-31), 4.58 (1H, t, J = 6.5 Hz,
H-16), 2.98 (1H, m, H-20), 2.90 (1H, m, H-17), 2.34
(1H, m, H-25), 1.45 (3H, s, H-30), 1.21 (3H, s, H-28),
1.12 (3H, s, H-19), 1.09 (3H, s, H-18), 1.03, 0.99 (%
3H, d, J = 6.5 Hz, H-26, 27), 0.98 (3H, s, H-29);
BC-NMR (100 MHz, pyridine-ds) : 177.3 (C-21),
153.9 (C-24), 145.2 (C-9), 141.5 (C-8), 115.5 (C-11),
121.9 (C-7), 106.5 (C-31), 77.6 (C-16), 74.7 (C-3),
56.5 (C-17), 49.5 (C-20), 49.3 (C-14), 44.7 (C-13),
43.5 (C-5), 44.1 (C-15), 37.4 (C-12), 36.8 (C-10), 36.5
(C-4), 34.3 (C-25), 33.7 (C-23), 31.2 (C-22), 31.1
(C-1), 27.2 (C-28), 26.6 (C-30), 26.5 (C-2), 24.0 (C-6),
23.5 (C-29), 22.6 (C-19), 22.0 (C-26), 20.5 (C-27), 16.7
(C-18). LL ¥l 5ocikioa A —8", #eit
G 8 N 3-RK-FAL K.

tEY 9: AEERIREA CFEE, mp 296~298

‘C . ESI-MS m/z: 551 [M+Na]". "H-NMR (400 MHz,
pyridine-ds) 6: 4.97, 4.71 (% 1H, s, H-31), 4.08 (1H,
t,J= 6.5 Hz, H-16), 2.31 (1H, m, H-25), 2.38 (1H, m,
H-20), 1.75 (1H, dd, J = 11.0, 5.5 Hz, H-17), 1.53
(3H, s, H-30), 1.19 (3H, s, H-18), 1.13, 1.10 (% 3H,
d, J = 6.5 Hz, H-26, 27), 1.00 (3H, s, H-28), 0.98 (3H,
s, H-29), 0.97 (3H, s, H-19); “C-NMR (100 MHz,
pyridine-ds) 8: 177.3 (C-21), 170.5 (CH;CO), 155.9
(C-24), 135.5 (C-8), 134.9 (C-9), 106.1 (C-31), 80.7
(C-3), 77.6 (C-16), 56.5 (C-17), 50.9 (C-5), 49.5
(C-20), 49.3 (C-14), 45.7 (C-13), 44.1 (C-15), 37.5
(C-4), 36.8 (C-10), 34.9 (C-1), 34.3 (C-25), 33.7
(C-23), 312 (C-22), 29.4 (C-12), 27.2 (C-28), 26.9
(C-7), 25.5 (C-30), 24.5 (C-2), 21.6 (C-26), 21.5
(C-27), 21.1 (C-11), 20.9 (CH5CO), 19.6 (C-19), 18.0
(C-6), 16.7 (C-18), 16.5 (C-29). LA %4 5 kIR i
HA—FM, WA 9 NIRER.

AW 10: AEEHIREAE (R, mp 268~
270 ‘C. ESI-MS m/z: 549 [M+Na] . "H-NMR (400
MHz, pyridine-ds) ¢: 4.97, 4.88 (each 1H, s, H-31),
412 (1H, t, J = 6.5 Hz, H-16), 2.48 (1H, m, H-20),
2.39 (1H, m, H-25), 1.79 (1H, dd, J = 11, 5.5 Hz,
H-17), 1.53 (3H, s, H-30), 1.09 (3H, s, H-18), 1.00,
0.98 (% 3H, d, J = 6.5 Hz, H-26, 27), 0.98 (3H, s,
H-29), 0.97 (3H, s, H-19), 0.90 (3H, s, H-28);
BC-NMR (100 MHz, pyridine-ds) o: 1783 (C-21),
170.9 (CHsCO), 155.4 (C-24), 146.9 (C-9), 145.5
(C-8), 121.5 (C-7), 116.8 (C-11), 106.5 (C-31), 80.7
(C-3), 73.0 (C-16), 56.9 (C-17), 49.9 (C-5), 49.5
(C-20), 49.3 (C-14), 45.7 (C-13), 44.1 (C-15), 37.5
(C-4), 36.8 (C-10), 36.4 (C-12), 36.0 (C-1), 34.6
(C-25), 33.7 (C-23), 31.2 (C-22), 27.7 (C-28), 26.3
(C-30), 24.5 (C-2), 23.0 (C-6), 21.9 (CH;CO), 21.8
(C-27), 21.6 (C-19), 21.2 (C-26), 17.7 (C-18), 16.8
(C-29). LAEXti 5 scmrioE A —5", ke
B 10 NEEIRER

& 11 AtstiRE g (PR, mp 254~
255 ‘C. ESI-MS m/z: 477 [M~+Na] . "H-NMR (400
MHz, CD;0D) 8: 5.33 (1H, d, J = 6.5 Hz, H-24), 1.65
(3H, s, H-26), 1.60 (3H, s, H-27), 1.20 (3H, s, H-28),
1.11 (3H, s, H-29), 1.04 (6H, s, H-19, 30), 0.98 (3H, s,
H-18); >C-NMR (100 MHz, CD;0D) 6: 177.3 (C-21),
145.7 (C-9), 141.4 (C-8), 130.3 (C-25), 123.9 (C-24),
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120.2 (C-7), 115.5 (C-11), 76.9 (C-3), 48.5 (C-5), 48.5 R =MHiRBRKEPAMAIEEM EE TR, X4

(C-20), 48.3 (C-14), 47.5 (C-17), 43.4 (C-13), 38.4
(C-4), 36.8 (C-10), 35.3 (C-1), 35.1 (C-12), 31.2
(C-22), 30.1 (C-15), 27.5 (C-2), 27.2 (C-28), 26.0
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