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Abstract: Poria cocos is a traditional Chinese medicine with homology of medicine and food in China. It has the effects of promoting
diuresis, eliminating dampness, invigorating spleen, calming heart and so on. It is widely used in medicine, food and health care

products. With the in-depth study of P. cocos, its triterpenes, polysaccharides and other major chemical components, as well as its
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wide range of pharmacological effects and application development research have attracted much attention. This paper systematically

reviewed the chemical components and pharmacological effects of P. cocos, according to the concept of quality markers, the quality

markers of P. cocos were predicted and analyzed from the aspects of the biosynthetic approach and specificity of chemical

components, traditional medicinal efficacy, traditional medicinal properties, measurable components, different processing methods

and so on, which provides a scientific basis for quality evaluation and product development of P. cocos.
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Table 1 Triterpenes in P. cocos
ELke] &Y AR EE SCHR
EE 8- 1Y
1 TRE®R (pachymic acid) Ri=0Ac,R2=0OH,Rs=a 3
2 +FER (tumulosic acid) Ri=R2=0H,R3=a 3
3 25-BRFEIREMR (25-hydroxypachymic acid) Ri=0Ac,R2=OH,Rs=h 3
4 kAT EER (eburicoic acid) Ri=0H,R;=H,R3=a 4
5 REBHEE (pachymic acid methyl ester) Ri=0Ac,R2=0OH,R3=¢ 4
6 25-F23-3- R LR (25-hydroxy-3-epitumulosic acid) Ri=0a-OH,R2=0H,R3=c 5
7 160-FR3EAMKATEER (160-hydroxyeburicoic acid) Ri=0,R:=OH,R3=2a 5
8 160,25- “FFAKATEER (160,25-dihydroxyeburicoic acid) Ri=0,R2=0H,R3=c¢ 5
9 ZBAKAAEER (acetyleburicoic acid) Ri=0Ac,R2=H,Rs=a 6
10 3-O-FH kAT BfR (3-O-formyleburicoic acid) Ri=COOH, R;=0H, R3; =a 7
11 3-O-ZBt%E-160-F2HAAEE (3-O-acetyl-16a-hydroxytrametenolic acid) Ri=0Ac,R2=0H,R3=b 7
12 O-ZTiR% (O-acetylpachymic acid) Ri=R:=0Ac,R:=a 8
13 O-ZWHERE T S (O-acetylpachymic acid methyl ester) Ri=R:=0Ac,Ri=¢g 8
14 AT A (pinicolic acid A) Ri=0,R2=H,R3=b 9
15 3-ZBEIE-160,26- 3252 F H-8,24- " J#5-21-8 (3-acetoxy-160,26- Ri=0Ac,R2=0H,R; =f 9
dihydroxy-lanosta-8,24-dien-21-oic acid)
16 30,160,26- =53 LB H#-8,24- " H#-21-F8 (30,160,26-trihydroxylanosta-8,24- R =R, = OH, R3 =f 10
dien-21-oic acid)
17 160-F23EMEER (16a-hydroxytrametenolic acid) Ri=R;=0H,R3;=b 11
18 3-ZMIAEIR (trametenolic acid) Ri=OH,R2=H,R3=b 12
19 RZ® (ganoderic acid) — 8
20 O-ZBRIEIRZR-25-FF (O-acetylpachymic acid-25-o1) — 8
21 160- LBEEHE-26,27- — R IE-2E B 15-8,24(31)- - J-21-BZ [ 1 60-acetoxy-  — 9
26,27-dimethoxyl-lanosta-8,24(31)-dien-21-oic acid]
22 150-F3E-3-HiRE- LB K -8,24- M-21-2  (150-hydroxy-3-oxolanosta-8,24- — 10
dien-21-oic acid)
FBH-7,901)- "M =0
23 3-REHALHIR (3-epi-dehydrotumulosic acid) R=a 3
24 25-$23E3- R EA L BER (25-hydroxy-3-epi-dehydrotumulosic acid) R=c 5
25 FEIREFM (dehydropachymic acid) Ri=0Ac,R2=H,R3=0H,R4=2a 3
26 ¥%Em C (polyporenic acid C) Ri=0,R:=H,R3=0H,R4=2a 3
27  6a-FEIEEFEER C (60-hydroxypolyporenic acid C) Ri=0,R2=R3=0H,Rs=2a 3
28 KEMKATEER (dehydroeburicoic acid) Ri=O0H,R:=R;=H,Rs=a 4
29 160,27- I EEME R (160,27-dihydroxydehydrotrametenoic acid) ~ Ri=R3=OH,Rz=H,Rs=Tf 5
30 3-O-FRtEEMER (3-O-formyldehydrotrametenolic acid) Ri=COOH, R2=R3;=H,Rs=b 7
31 3-B3E-2EBE-7,9(11),24-=45-21-F8 (dehydrotrametenonic acid) Ri=0,R;=R3=H,Rs=b 7
32 3-BHE-EEE-7,9(11),24-=4%5-21-8 (dehydrotrametenolic acid) Ri=OH,R:=R3=H,Rs=b 7
33 25-FRFLE%EE C (25-hydroxypolyporenic acid C) Ri=0,R2=H,R3=0H,Ra=c 9
34 3B-LBEEIE-EEH-7,9(11),24(31)-=4%5-21-F8 [3B-acetoxy-lanosta-7,9(11), Ri = OAc,R2=R3=H,Ra=a 9
24(31)-trien-21-oic acid]
35 EEH-7,911),2431)-=)F-21-FR [lanosta-7,9(11),24(31)-trien-21-oic acid] Ri=Ra=R;=H,Rs=a 9
36 3B26- ¥R EE-FE K-7,9(11),24- =45 -21-18  [3B,26-dihydroxy-lanosta-7,9 Ri = OH, Rz =R3 =H,Rs=f 9
(11),24-trien-21-oic acid]
37 3-O-ZBiHE-160-F23E-FE IR (3-O-acetyl-160-hydroxy-dehydrotrametenolic R1 = OAc, R2=H, R3=OH,Rs=b 10
acid)
38 3B-FEHE-160- £ B4 I -2 F 5-7,9(11),24- = )75 -21-BR  [3B-hydroxy-160- Ri = OH, R2=H, R3=OAc,Re=b 10
acetoxy-lanosta-7,9(11),24-trien-21-oic acid]
39 160-F2HEEEMEM (16a-hydroxydehydrotrametenolic acid) Ri=R3=0OH,R2=H,R4=D 10
40 FEHLFER (dehydrotumulosic acid) Ri=R3=0H,R:=H,Rs=2a 10
41 160-ZBEAEIE-24- 3 H IE-3-FJE -2 F (5-7,9(11)-—/%-21-BR [16a-acetyloxy- Ri =0, R2=H, R3=O0Ac,Rs=2a 10
24-methylene-3-oxolanosta-7,9(11)-dien-21-oic acid]
42 FENFLERER (dehydroeburiconic acid) Ri=0,R2=R3=H,Rs4=2a 13
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43 3B-XFEEE KR LA L ERR (3B-p-hydroxybenzoyldehydrotumulosic Ri = p-OHC¢H4CO, R>» = H, R3 = OH, 14
acid) Ra=a
44 6o-FREE LR (60-hydroxydehydrotumulosic acid) Ri=R2=R3=0H,R4=2a 15
45  60-FRIELEREIR (60-hydroxydehydropachymic acid) Ri=0Ac,R2=R3=0H,Rs=2 12
46 3-KREHMKER (3-epi-dehydropachymic acid) Ri=0-OAc,R2=H,R3=0H,Rs=a 14
47  290-F2HE LA LR (290-hydroxydehydropachymic acid) R=0H 14
48  29-¥2FEERE C (29-hydroxypolyporenic acid C) R=0 16
49  290-32HELEIREE (290-hydroxydehydrotumulosic acid) R =0Ac 10
50 AT EBFEE (dehydroeburicoic acid methyl ester) — 17
51 3B,150- 5 3E-2L B H-7,9(11),24- =) -21-F8 [3B,15a-dihydroxylanosta- — 11
7,9(11),24-trien-21-oic acid]
52 30,160- " FE-24-FiFE-FEFK-7,9(11)- 4G-21-FR (poriacosones A) — 18
53 3B,160- —FEIE-24-ffdE-2E F §-7,9(11)- —)%-21-88 (poriacosones B) — 18
54 3,15- 0B LERETE (3,15-diacetyl-dehydrotrametenolic acid) 19
55 150-F3ERA ¥ (15a-hydroxydehydrotumulosic acid) — 20
56 porilactone A — 19
57 porilactone B — 19
58  pinicolic acid F — 19
34-TJFH-F B -84 1Y
59 IRE W G (poricoic acid G) Ri=Rs=H,R:=OH,Rs=b 5
60 TRE ¥ GM (poricoic acid GM) Ri=CHs, R2=0OH,Rs=b,Rs=H 5
61 TREHi H (poricoic acid H) Ri=Rs=H,R:=OH,Rs=a 5
62 IREHIEE HM (poricoic acid HM) Ri=CHs, Ro=OH,Rs=a, Re=H 5
63 26-FRFAIREHIR G (26-hydroxyporicoic acid G) Ri=R4=H,R.=OH,R3=f 9
64 25-FRAREHR H (25-hydroxyporicoic acid H) Ri=R4=H,R2=0H,R3=c¢ 20
65 TRE ¥ GE (poricoic acid GE) Ri=C:Hs, Ra=OH,Rs=b,Rs=H 11
34-JFH-FEH-7,9(11) A
66 TREHEE A (poricoic acid A) Ri=Rs=H,R:=OH,Rs=a 5
67 IREHR AM (poricoic acid AM) Ri=Me,R2=0H,R3=a,Rs=H 5
68 25-HEAFEIRZHE A (25-methoxyporicoic acid A) Ri=R4=H,R2=0H,R3=d 5
69 REHIER B (poricoic acid B) Ri=Rs=H,R>=0H,R;=b 5
70 25-3R3EIRE R C (25-hydroxyporicoic acid C) Ri=R:=R4=H,R3=c 5
71 IREHiHE DM (poricoic acid DM) Ri=Me,R2=0H,R3s=c,Rs=H 5
72 26-FFHFEIREHE DM (26-hydroxyporicoic acid DM) Ri=Me,R2=0H,R3s=¢,Rs=H 5
73 IREHE C (poricoic acid C) Ri=R:=Rs=H,R3=a 10
74 16-EEHIREHR B (16-deoxyporicoic acid B) Ri=R;=R4=H,R3=b 20
75  REHE CM (poricoic acid CM) Ri=Me,R2=R4=H,R3=2a 20
76 HKEHE D (poricoic acid D) Ri=Rs=H,R:=O0H,Rs=¢ 20
77 HKEWE AE (poricoic acid AE) Ri=CHs,Ra=0H,R3=a,Re=H 11
78  HREHEE L (poricoic acid L) Ri=Rs=H,R:=OH,Rs=¢ 19
79  IREHR BM (poricoic acid BM) Ri=Me,R2=0H,R3=b,Rs=H 21
80 {REHIME E (poricoic acid E) Ri=Rs4=H,R2=OH,R3=f 21
81 IREHIMR F (poricoic acid F) Ri=H,R2=R4=0OH,Rs=a 21
82  160-53E-3,4- I E{-4(28),7,11(9),24(31),25(27)- Tif5-3,21- R — 11
[160-hydroxy-3,4-secolanosta-4(28),7,11(9),24(31),25(27)-pentaene-
3,21-dioic acid]
83 {REHML 1 (poricoic acid I) _ 19
84 TREHIR J (poricoic acid 1D - 19
85 TREHIML IM (poricoic acid IM) _ 19
86 TREHIER K (poricoic acid K) — 19
87 TREHFER M (poricoic acid M) — 19
88 IREHIER N (poricoic acid N) — 19
89 16-EEIREH R BM (16-deoxyporicoic acid BM) — 19
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90 6,7-EEIREHR H (6,7-dehydroporicoic acid H) _
91 PB-EFMEEE LMREG (B-amyrin acetate) _

92 (3B,16a)-3- 7, I % FE -16- F2 5= -24- W H JE 32 & K5 -5,7(9),11- VU 4% -21- 12 [(3B,16a)-3-acetyloxy-16-  — 11
hydroxy-24-methylenelanosta-5,7(9),11-tetraene-21-oic acid]
93 - FMWIERE LREE (o-amyrin acetate) _ 15
94 daedaleanic acid D — 19
95 daedaleanic acid E — 19
96 daedaleanic acid F — 19
97 So,80-itFHM LA LBEE (50,8a-peroxydehydrotumulosic acid) — 20
98 3-Q2-F2H:AMEARE)-50,80- T FHM EA LT [3-(2-hydroxyacetoxy)-5a,80-peroxydehydrotumulosic acid] ~ — 22
99 H 7R (ursolic acid) — 23
100 FHARMR (oleanolic acid) — 23
101 PSR (lupeol) — 23

102 SRR 41 (oleanolic acid 3-O-acetate) — 24
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Fig. 1 Chemical structures and side-chain of triterpenes in P. cocos

®2 RETEEXRS
Table 2 Phytosterol in P. cocos

s wEM Ry SCHR
133 ZFEMIE-7,22-")%-3p-B% (ergosta-7,22-dien-3B-ol) Ca3Ha6O 6
134 FAE-7,22-"45-3B,50,6p-=H% (cerevisterol)) CasHu603 6
135 ZFEME-7-1%-3p-B% (ergosta-7-en-3B-ol) CasHasO 6
136 Z18$-7-%%5-2PB,30,150,20(S)-VU B [pregn-7-ene-2B,3a,150,20(S)-tetrol] C21H3404 14
137 A EAEEE (ergosta-6,22-dien-5a,80-epidioxy-3-ol) C25H4403 15
138 EAHEE (ergosta-5,7,22-trien-3p-ol) C2sH40 15
139 3B,50- R 8-7,22- " Jf-6-Hi (3B,5a-dihydroxyergosta-7,22-dien-6-one) C28Hu403 15
140 3B,50,90- =F2FHF M 5-7,22- " J-6-Fi (3B,50,9a-trihydroxyergosta-7,22-dien-6-one ) C28H4404 15
141 A $5-7,22- " )-3- (ergosta-7,22-dien-3-one) CasHasO 15
142 6,9-FREFE M K-7,22- " H%-3-F% (6,9-epoxy-ergosta-7,22-dien-3B-01) C28H440 15
143 A 85-4,22- -3 (ergosta-4,22-dien-3-one) CasHa40 15
144 A H-7,22- —05-5,6- 8 -3-FF  (ergosta-5,6-epoxy-7,22-dien-3-ol) C28H4402 15
145 1 15-4,6,8(14),22-VU45-3-H [ergosta-4,6,8(14),22-tetraen-3-one] C28H400 15
146  B-B 8 W (B-sitosterol) C29Hs00 15
147 B-#A% M (B-daucosterol) C35He006 15
148 T HlE (stigmasterol) C29oHasO 23

149 9, 11-fn 837 M § it 4k (9,11-dehydroergosta peroxide) C2sH4203 36
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Fig.2 Chemical structures of sterols in P. cocos
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Table 3 Volatile oils in P. cocos

Y5 tEY) ik
150 ##ix (camphor) 37
151 JEM§ (borneol) 37
152 #i5R#EEE (neoisomenthol) 37
153 T3ZE®) (nonyl phenol) 37
154 C.f¥ (hexanal) 38

155 4-FJE- - 3E-4- 2% 0L -3-(1-FF 3 2. 4 0k )- 38
RO [4-ethenyl-4-methyl-1-(propan-2-yl)-
3-(prop-1-en-2-yl)-cyclohexene]

156 Lf® (nonanoic acid) 38

157 2-+—Mfd (2-undecanone) 38

158 1,6-—HHE-4-(1-F 3 2.3E) 25 [1,6-dimethyl- 38
4-(1-methylethyl)-naphthalene]

159 T-Z5BE (T-muurolol) 38
160 A<=#s (ylangene) 38
161 o-ft#AEE (a-cadinol) 38
162 D-f#EFa#f (D-cadinene) 38
163 K45 (D-longifolene) 38
164 HNEMEE (torreyol) 38
165 FEALREE (nerolidol) 38
166 a-—EH ENHM (o-calacorene) 38
167 ARZRAEFmE (valencene) 38
168 a-AK =M% (o-muurolene) 38
169 1-b-ZLi%Zjkf (1-b-bisabolene) 38
170 (+)-EMEH [(+)-aromadendrene] 38
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Fig. 3 Biosynthesis pathways of triterpenes in P. cocos
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