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Abstract: Qingqgianliu[ Cyclocarya paliurus(Batal. ) I[jinskaja]is a plant of the genus Cyclocarya of the Juglandaceae family,
and it is a rare and precious species found only in China. Its roots ,branches and leaves all have medicinal value and are known to
have insect — killing, itch — stopping, anti — inflammatory and pain — relieving properties. Its chemical composition mainly includes
polysaccharides, flavonoids,, triterpenoids , phenolic acids and so on. It has a variety of pharmacological effects such as hypoglyce-
mia, hypotension , hypolipidemia, antioxidant, anti — inflammatory and hepatoprotective. By summarizing the research progress of
chemical composition and pharmacological effects of Qinggianliu[ Cyclocarya paliurus( Batal. ) Ijinskaja ] and combining with the
theory of quality marker(Q — Marker) ,the Q — Marker of Qingqianliu[ Cyclocarya paliurus( Batal. ) Ijinskaja | was predicted and
analyzed from various perspectives,such as chemical composition uniqueness, traditional medicinal efficacy, chemical composition
measurability ,blood — entry components and network pharmacological evaluation. The results revealed that polysaccharides, fla-
vonoids and triterpenoids can be used as potential species of Qingqgianliu[ Cyclocarya paliurus( Batal. ) Ijinskaja | quality markers.
It was initially hypothesized that dammarane — type triterpenoids ( such as cyclocarioside A, cyclocarioside I and cyclocarioside
75 —78) ,isoquercitrin, quercetin =3 — O — B — D — glucuronide , kaempferol -3 — O — B = D — glucuronide, luteolin, apigenin, ar-
junolic acid, cyclocaric acid B,p — coumaric acid,4,5 — O — dicaffeoylquinic acid, chlorogenic acid and rosmarinic acid can be

used as the Q — Marker of Qingqianliu[ Cyclocarya paliurus( Batal. ) Ijinskaja ]. The results provided a reference for the establish-
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ment of a systematic quality evaluation system of Qinggqianliu[ Cyclocarya paliurus(Batal. ) Ijinskaja ] and a guiding role in ensu-

ring the quality of Qinggianliu[ Cyclocarya paliurus(Batal. ) Ijinskaja] ,and further promoted the rational development and appli-

cation of Qingqianliu[ Cyclocarya paliurus(Batal. ) Ijinskaja ] .

Keywords: Qinggianliu [ Cyclocarya paliurus ( Batal. )

quality marker
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e, T ERMIIBFFE XX S MR R BT 12 . SCHRIRIETT
ST BN Z B2 10 250, & th 2R s 2L, 45
FLBHIE B2 (GalA) (] A BE (Gle) . 2F ZLWE (Gal) | BT Hz {11 B
(Ara) (H#8 85 (Man) A (Xyl) | ERZEHE ( Rha ) 17 25 b5 B2
(GleA) &8 FEWE 1, WA BEA LR SEARS GHEH.

P S EYNIG TR R R A RS R4 TR A
BREAT 8 L AOREAIE SRR TR A BN Z
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Wil R AL BRIR AL R T AL B Z RIS, T i
RS . FERIERY [ RS IR 7 R T R 2 AT T e
PERFSE . XIE LM 2517 = SR 4 R = fl 152 ok ) ol e
IR, TS R 2 0 B B R LT AR P - CP, 4 A R
P-CP HAHEmMPLANE M, 125 T XL ALK BN
RAW 264. 7 411 S8 AL B3 G 37 76 FH A B 4R g, XIE L

1 AT ERMIZ R B A 1 B

45 AW SRR (IR L) RO i S
1 CPP-1 D - Al L - FTRAE D - 7588 D - L300 L - B2 D - H#(1.00:9.67:9.65:4.96:3.29:2.70) 1.167x 106 [13]
2 Cpp I - RS — TR — AR — H 0 — 230 (32.7%:9.33%:30. 6% 3. 48%: 10.4%: 13.5% ) 9.00x10° [14]
3 Cpp FRAHE — TP — ACHE — H 20 — 3250 — L 3LH(1.00:2.23:0.64:0.49:0.63 :4.16) 1.35x10° 9.34 x 10° [15]
4 Cp BTRLAYDRE - F L0 - A0 - L AURRRERR(1.0:4.6:3.5:4.5) 1.36x10° [16]
5 ucp BTRLAYDRE - 2B 7L0E - A - L FURRRERR(1.0:5.9:3.9:4.4) 1.34x10° [16]
6 CP-50  YLERRERR - WAIHE — HFL0E - TR0 - SR - ACKE - S0 - A RIERR (29, 1:25.6:16.5:9.3:6.7:6.1:4.1:2.6) 5.90x10* [17]
7 CPP-2 B2 - TR0 - A - LB (1.00:0.78:3.22:0.45) 3.07x10° 3.7 x10° [18]
8 (CPP-3 S - BTLAFIHE — ACRE — H 3% - SR - 2£3U8E(0.060:0. 109 :0.053:0. 128 :0.293:0.357) 5.60x10% 4.94x10° (5]
9 CP-TI 2L - ITRC{RE - B FLIRRERR - U - AR - ACKE - 1TERE(31.1:27.5:22.0:6.7:5.8:3.8:3.1) 7.27 x10* [19]
10 Cpp BR800 — BTRLEDRE - A - H R0 - A0 — 3L (0. 021 :0.237:0.020:0. 036 : 0. 454 :0.231) 1.15 x10° [20]
11 CPP-D R - A - Uk (0.235:0.677:0.088) 9.1x10° [20]
2 P-CP BT PR — B — L0 - 0 — AR — 0 — LU MER — AR (1,000, 11:1.96:2.41:0.27:0.36:1.22:0.14) 1.39x10% ~1.55x 10° (7]
13 S—CPP 3Lb - FTRC{E - A0 - BLZsHE - A0 - ACks - FHEEHE(0.351:0.332:0.241 :0.027:0.007 :0.025:0.017) 52.625x10% 12,230 x 10> [9]
14 CM-CPy WHFORE - BASHE - F3U0E - RAINE - RHE - 18R M - 1 UMEM: - AATMIRERR (1.00:0.12:3.37:2.6:0.16:0.3:2.77:0.28)  1.03x10° [10]
15 CM-CPy  WFRITHY - S - 0B - AT - AR - 18R A - 7L MR - AT RRIERR (1.00:0.18:3.48:1.15:0.28:0.51:7.24:0.45) 1.05x10° [10]
16 CM-CPy BFACfHE - LK - 708 - I - ACHE - 1880 - L IBERR - WA RERR (1.00:0.24:2.24:2.65:0.22:0.47:6.82:0.34) 1.08 x 10° [10]
17 Ac-CPPy PTRL{AHE - 27AKE(0.529:0.450) 3.07 x 10* 1]
18 Ac-CPy BRCfVARE - R 7LHE - WA - UK - TTBRN - 7L BRERR - A ATRRIERR (1.00:1.67:1.07:0.15:0.34:1.58:0.16) 1.05 x 10 [12]
19 Ac-CPy B {FyHY - 2 FU0 - A4 - RSt — Hol il — LRSS - AT HERERR(1.00:1.68:0.93:0.18:0.39:1.96:0.19) 1.08x10° [12]
20 Ac-CPy  BTRI{FIHE - K ILbE - AT - B0 - H Bk - b oL bR - AR (1.00:1.91:0.63:0. 14:0.36:2.08:0.22) 1.09 x 10 [12]
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H5 (as7) SEY || G5 (a7 SH
21 i & (quercetin) [21] 50 EFHAT E( epimedoside E) [25]
2 2 kaemplerol) [21] 51 IWAE-7-0-o-L- IR 26 (keemplerod -7 -0 - -L-th-  [26]
23 WEE-3-0-B-D- FAERH (quercetin-3-0-p-D - glu- [21] amnopyranoside)

curonide) 52 WLZE®-7-0-pB -D - MM % BT (kaemplerol -7 -0 - B -D - [26]
24 INZEE -3-0-p - D - A KRBT (kaempferol -3 -0 -p - D - [21] glucopyranoside)

glucuronide ) 53 WiZE@-3-0-pB - D - ML A B (kaempferol -3 -0 - -D - [26]
25 IZER-7-0-a-L- FZHEF (kaempferol -7 - 0 - o - L - thamno- [21] glucopyranoside)

side) S4 ZE -3 -0 o~ L~ MMBT AL BT (kaempferol -3 -0 o - 1.~ [26]
26 WEZ -3 -0 - LI (quercetin -3 - 0 - galactoside) [22] arapyranoside )
271 S (isoquercitrin) [22] 55 WEZ-3-0-a-D-MMAZ BT (quercetin -3 -0-0a-D - [27]
28 IZEE -3 - 0 - FATHET (kaempferol -3 - 0 - glucoside) [22] glucuronide)
29 iR -3 - 0 - RAHEHT (quercetin -3 - 0 - thammoside ) [22] 56 iR -3-0-B-D - MEMEA AR (myricetin -3 -0-B-D - [27]
30 Iz -3 - 0 - B2 (kaempferol -3 - O - rhamnoside) [22] dlucuronide)
31 IZER-3-0-a-L- M RZEEHE (kaempferol -3 - 0 - o = L - th- [23] ST 7B -4 - FIES (T - hydronyl =4’ - methoxy isoflavone) 128

amnopyranoside) 58 4'-methoxyisoflavone -7 - 0 - [ « - L - thamnopyranosyl (1—6) ] - § - [28]

32 EFHRAT Dicarisid D) [
33 EFEWH Eicarisid E) [
34 FRFERA Flicarisid F) [
35 BFEAT Glicarisid G) [
36 KT H(icarisid H) [
31 RN I(icarisid T) "4

[

[

[

[

38 EFEWH I(icarisid )

39 EEHERH K(earisid K)

40 FEEAEWAT B(icarisid B)

40 8-(3,3-ZHIMRINAE) -5,7 - ZRHE -4 - WEEARM-3-0-
2-HFE-6,5 - “HH - B -D - AR - (1-2) —a-L-}
AW -T-0-p - D - MR 18 - (3,3 - dimethylallyl) -5,
7 - dihydroxy 4" - methoxyflavonol -3 = [ 0 -2 - C - carboxy - 3,5 -
dideoxy - B = D - erythro - pentofuranosyl - (1 -2) - - L - thamnopyr-

anoside ] -7 - (B - D - glucopyranoside | )

4 HEE Aepimedin A) (]
43 WI5EE B(epimedin B) (247
4 HIFEE Cepimedin C) [24]
45 R Llicarisid L) [25]
46 EFHELH M(icarisid M) 125
47 R Nicarisid N) 5]
48 FEFHRAT Oicarisid 0) 1251
49 WG B( diphylloside B) [25]

D - glucopyranoside
59 W& (myricetin) [28]
60 quercetin -3 -0 - (4" - methoxy) - o - L - rahmnopyranosyl [29]
61 S4Bk (hyperin) 129]
62 1K -3-0-8-D - MR R T B [29]
63 BRI FA(icariside F4) 129
64 JrH (apigenin) [30]
65 S 23 E (eupatilin) [30]
66 3,7,8,3 - T -4 - HEHFEM(3,7,8,3" - tetrahydroxy -4 - me- [30]
thoxyflavone )
67  3,5-ZRHE-T-HEHE -3 -4 - ZHP URE (3,5 -
dihydroxy -7 - methoxy - 3" 4" - methylenedioxyflavone )
68 Hliz % ( naringenin ) [31]
69 WIRE -3-0-(3-0- ZFEE - o - L- MG R [31]
70 ARIRFZ (luteolin) 3]
71 [l 54 (afzelin) [31]
72 I“ﬁé%—3—0—[5—D—ﬂ[ﬁﬂﬁ%%}%@&@%ﬂﬁ(kaempfeml—3 -0-B- [32]

D - glucuronate sodium)

3 WEE-3-0-B-D - AR (quercetin-3-0-p-D - [32]
glucuronate sodium)
4 Wi -3-0-p-D - WA B (myricetin -3 -0-B-D - [32]

glucuronate sodium)
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OR, RO o ‘
O O OoH O O |
21 R=H ] 22 R,=R,=R;=H OR,
32 ::i{{-zl)-c,.lw\ 24 R,=AD-GleA.R>=R;~H OH O
27 R;/,'_“,,_(;“, 25 R;=R3~H.Ry=a-L-Rha 32 R,=a-L-Rha-(1.2)-a-L-Rha, Ra=/D-Glu
290 R=Rha 28 R;-GluR;~R5~H 33 R,=p-D-Xyl-(1.2)-a-L-Rha, Ry=4-D-Glu
55 R—a-D-GlcA 30 R;—~Rha.R;~R;~H 34 R,=f-D-Glu-(1.4)-a-L-Rha, Ry=g3-D-Glu
60 R—d"-racthos Z-Rhs 31 Ry~ a-Z-Rha,R;~R;~H 35 R,=p-D-Glu-(1.2)-a-L-Rha, Ry=4-D-Glu
il et A 51 R;=R;~H.R,~a-/Z-Rha 40 R, ~Ro—3-D-Gl
61 R=/-1-Gal 4 N 1=Ro=/4-D-Glu
78 Re=p-D-Glu-N 52 R;=R3;=H,R,=/£-D-Glu 45 R,~a-L-Rha, Ry~/D-Glu.R ;= a-OH
3 R=4D-Glu-N4 53 R, =/-D-Glu.R;=R;3=H 46 R,~a-L-Rha, Ro—/D-Glu.R,~/3OH
54 R,=a-L-Rha,R;=R;=H 47 R,~a-L-Rha-(1.2)-a-L-Rha,Rs~ /3 D-Glu.R3~4-OH
62 R,=/D-butyl-Glu.Ro=R;=H
OR, 69 R,=acectyl-a-/-Rha,R>=R3;=H
71 R,=a-I-Rha,R>=R;=H OGS
72 R,=/-D-Glu-Na,Ro=R;=H HO =
RO o
OR, O |
OH [} OR,
36 R,=C-carboxy-3 idcoxy- #D-erythro-Pen-(1.2)- e-L-Rha, Ro=/4-D-Glu.R3=H OH O
37 R,=/D-Qui-(1.2)-a-L-Rha, Ry=£-D-Glu.R;=CH,

48 R|=a-L-Xyl-(1,2)-a-L-Rha, Ry=/D-Glc

38 R,—#D-Xyl-(1 -L-Rha, Ry=a-L-Rha-(1.2)-/#D-Glu.R5=CHjy
39 R,;=/D-Glu-(1.3)-c-L-Rha, Ro=/D-Glu.R ;= OR,
41 R,=C-carboxy-3.5-didcoxy-b-D-erythro-Pen-(1.2)- &-L-Rha, R;=/4D-Glu.R;=CIHj =T,
42 R,=a-L-Rha-(1.2)-a-L-Rha, Ra=/D-Glu,R5~CHj
43 R,;=fD-Xyl-(1.2)-e-L-Rha, Ro=/D-Glu.R;=CH, HG o O
44 R,~f-D-Glu-(1.2)-a-L-Rha, Ry~-D-Glu.R3~CH, OR,
49 R,=a-L-Rha-(1_2)-c-L-Rha, Ro=/ZD-Glu,Ry~H O |
50 R,;=a-L-Xyl-(1.2)--L-Rha, Ro—/3D-Glu.R;~H R OR,
OH oH O
RO o | 56 R,~[-D-GlcA.Ry~R3~R4~H
|c HO 59 Ry -
O O o O Q. O 74 t: ,!l{i[)l{('ilu'f;xul.:{f Ry~R—H
57 R=H OCH, OCH, H3CO O, OH
58 R=a-L-Rha-(1.4)-/-D-Glc f
OR, g on o
R . ‘ >
HO o O r OH OCH, H3CO o
O | * HO o O
oy O | or1
OI1 O O
64 R;=R,=R;=~R,~H OoH O
65 R,~R4~OCH;. Ro—H.R;—CHs 6
O OH
HO (&) O HO (&) O
O O | OH
OoH O OH O
68 70
B FHERMIE R G S
3 OFEMP =R EY
45 X SEH || G5 W& SE
75 HEEIF K(cyclocarioside K) [26] 96 HHMIE B(cyclocaroside B) [39]
76 FENATF I (cyclocarioside 1) [26] 97 FERMIF C(cyclocarioside C) [39]
T HEIAF I cyclocarioside 1) [26] 98 FHHMIF D(cyclocarioside D) [40]
78 FFEURER (oleanolic acid) [26] 99 HEMITF E(cyclocarioside E) [40]
79 REHER (ursolic acid) [26] 100 HHEMIFF F(cyclocarioside F) [40]
80 FlAZ A(pterocaryoside A) [33] 101 FEIAF G(cyclocarioside G) [40]
81 THZ5Z B( pterocaryoside B) [33] 102 FHEMNAF H( eyclocarioside H) [40]
82 AR A(cyclocarioside A) [34] 103 HHEMIZE A(cyclocarin A) [40]
83 FHEMIE I (cyclocarioside 1) [35] 104 FHEMIE O(cyclocarioside 0) [41]
84 FHEMIER A cyclocaric acid A) [36] 105 FHEMAF P(cyclocarioside P) [41]
85 FHEMIER B( cyclocaric acid B) [37] 106 HENF Q(cyclocarioside () [41]
86 20 - FHEEFHM(2a - hydroxyursolic acid) [37] 107 FEMIFF 21 (cyclocarioside Z1) [42]
87 PIYTAG-ER (arjunolic acid) [37] 108 FHEMIFF 22( cyclocarioside 72) [42]
88 FEMIEE A(cyclocariol A) [38] 109 FFEMIF 73 (cyclocarioside Z3) [42]
89 FHEMIEE B( cyclocariol B) [38] 10 FHHERMIFF 74 (cyclocarioside 74) [42]
90  FHHMIEE Ccyclocariol C) [38] 11 FHEEIFF 75 (cyclocarioside Z5) [42]
91 FFEkMIEE D( eyclocariol D) [38] 112 FEMIAEF 76 cyclocarioside 76) [42]
92 FHHMIFE E(cyclocariol E) [38] 113 FHEMIAT 27 cyclocarioside Z7) [42]
93 HHEMIEE F( cyclocariol F) [38] 114 FERMIFF 28 (cyclocarioside Z8) [42]
94 FHHMWIEE G(cyclocariol G) [38] 115 HHEMIE R(cyclocarioside R) [43]
95 TN H( eyclocariol H) [38] 116 FENAT S(cyclocarioside S) [43]




$43% #5H R R R E B O F Vol. 43 No.5
2025 %5 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE May2 025
ZE3R 3 HERMIT I =T &

4 %27 SEY || 45 (a7 Z3 N

N7 FEMIAT T(eyclocarioside T) [43] 167 2a - hydroxyursolic acid [48]

18 FHEMIHF U( cyclocarioside U) [43] 168 3,23 - dihydroxy - 12 - ene - 28 - ursolic acid [48]

119 FHEMIHF V( cyclocarioside V) [43] 169 2a,3B,23 - trihydroxy - 12 - ene - 28 - ursolic acid [48]

120 FHEWHF W (cyclocarioside W) [43] 170 2a,3a,23 - trihydroxyurs - 12 - ene - 28 - oic acid [48]

121 FMIHF X( cyclocarioside X) [43] 171 2a,3B,23 - trihydroxyoleana - 11,13(18) - dien - 28 - oic - acid [48]

122 FHEMIHF Y( cyclocarioside Y) [43] 172 2a,3a,23 - trihydroxyurs - 12,20(30) - dien - 28 - oic acid [48]

123 HEWIHF Z, (cyclocarioside Z,) [43] 173 JMEBkAR (actinidic acid) [48]

124 FEMAF 7, (cyclocarioside Z,) [43] 174 2a,3B,23 - trihydroxyurs - 11 - oxo - 12 - ene - 28 - oic acid [48]

125 FHEMIFF Z,(cyclocarioside Z) [43] 175 (24R) =3B - [ (4 -0 - acetyl - a - L - arahinopyranosyl ) oxy | - 25 - hy- [49]

126 FRHURRRFB( octyl oleanolate) [43] droxy 20,24 - epoxydammaran - 128 -yl - 6 - deoxy - § - D - glucopyr-

127 FHEMIHF 79( cyclocarioside 79) [44] anoside

128 FFEMIFF 210( cyclocarioside Z10) [44] 176 2a,3B,23 - tohydroxylurs - 12,20(30) - dien - 28 - oic acid - B - [49]

129 FHEMIFF Z11 (cyclocarioside Z11) [44] D - glucopyranoside

130 FHEH Alcypaliuruside A) [45] 177 23 - trans - p - counmaroyloxy - 2o, 3B - dihydroxyplen - 12 - en - [49]

131 HEH B(cypaliuruside B) [45] 28 - acid

132 I Ceypaliuruside C) [45] 178 BRAEBRIRER (actinidia acid) [49]

133 ik D(cypaliuruside D) [45] 179 FIZEH 1 (chebuloside 1) [49]

134 FHEHE Ecypaliuruside E) [45] 180 FHFHEMIZE Acyclopalitin A) [50]

135 & F(cypaliuruside F) [45] 181 FHMIZ B(cyclopalitin B) [50]

136 A G cypaliuruside G) [45] 182 B3R (ursolic acid) [51]

137 FHi&H H( cypaliuruside H) [45] 183 FFHE (epikatonic acid) [51]

138 FHEH 1(cypaliuruside 1) [45] 184 FHEMIFF I (cyclocarioside J) [52]

139 FEIF J(cypaliuruside J) [45] 185 2a,3B,23 - =tk - FHEE - 12 - 45 - 28 - [ - B - ML ATHE T [52]

140 FHEAF K(cypaliuruside K) [45] (arjunglucoside 1)

141 HHH L cypaliuruside 1) [45] 186 20,38,23- =M - b - 12 -4 -28 - - B - A ARE  [52]

142 FHEAF M(cypaliuruside M) [45] (quadranoside [V')

143 (208,24R) -20,24 - epoxy - 25 - hydroxy - 12B - (o - L - arabinopyr- [46] 187 (23E) - (12R,20S) -12,20 - dihydroxy - 3,4 - secodammara -4 (28 ), [53]
anosyloxy) - 3,4 - seco — dammara —4(28) - en -3 - oic acid 23,25 ~trien -3 - oic acid - 12 - 0 - o - L - arabinopyranoside

144 (208,24R) -20,24 - epoxy - 25 - hydroxy - 128 - (« - L - arabinopyr- [46] 188 (12R,20S,24S) -20,24 - dihydroxy - 3,4 - secodammara -2(28) ,25 - [53]
anosyloxy) -3 ,4 - seco — dammara —4(28) - en -3 - oic acid methyl ester dien -3 - oic acid - 12 - 0 - o - L - arabinopyranoside

145 (208,24R) -20,24 - epoxy - 25 - hydroxy - 128 - (B - D - quinovopyr- [46] 189 (208,24R) - (3a,12B) -20,24 - epoxydammara - 25 - ol - 12 - 0 - [53]
anosyloxy) - 3,4 —seco — dammara —4(28) —en -3 - oic acid methyl ester B - D - quinovopyranosyl -3 - 0 - & - L - arabinopyranoside

146 1-fl-3p,19a,23 - =} HE - 12 - Jf5 - 28 - FFHUR#R (3B, 190,23 - [46] 190 1B,2a,3P,23 - tetrahydroxyurs - 12 - en - 28 - ursolic acid [54]
trihydroy - 1 - ox0 - olean - 12 - en - 28 - oic - acid) 191 2a,3a,6B,19a,23 - pentahydroxyurs - 12 - en - 28 - ursolic acid [54]

147 la,3B - dihydroxy - olean - 12 - en - 28 - oic acid [46] 192 2a,3a,208,23 - tetrahydroxyurs - 12 - en - 28 - ursolic acid [54]

148 {4445 E ( punicaone) [46] 193 1B,2a,3B,23 - tetrahydroxyurs - 12,20(30) - dien - 28 - ursolic acid [54]

149 olean-12-en-1p,3p,28 - triol [46] 194 2a,3a,23 - trihydroxy - 12,20(30) - dien - 28 - ursolic - acid -28 - 0 - [54]

150 FHHEMI Zo( cyclocarioside Zo) [47] B - D - glucopyranoside

151 FHEMIAF Z,0( cyclocariosideZ ) [47] 195 1-ox0-3@,23 - dihydroxyolean - 12 - en - 28 - oic acid 28 -0 - - [54]

152 FHEMIHF Z,, (cyclocarioside Z,,) [47] D - xylopyranoside

153 FHEMIHF Z,,(cyclocarioside Z,,) [47] 196 2a,3a,23 - trihydroxy - urs - 12 - en - 28 - oic acid 28 -0 - B - D - glu- [54]

154 FHRMIAF 7,5 (cyclocarioside Z,5) [47] copyranoside

155 M Z,4(cyclocarioside Z, ) [47] 197 190 - HHEAE TR (190 - hydroxyasiatic acid) [54]

156 FHEMIHF Z,5( cyclocarioside Z,5) [47] 198 HHEIEHER (betulinic acid) [55]

157 FHEIAF 7,6 (cyclocarioside Z,4) [47] 199 38,168 - “F4-20(29) - 4 - P15 SFE lup -20(29) - ene - 3B, [55]

158 FEMIAF 7,5 cyclocarioside Z,,) [47] 168 - diol]

159 HEMAF Z,( cyclocarioside Z,5) [47] 200 P EE (lupeol) [55]

160 FHEMIFF Z,0( cyclocarioside Z,4) [47] 201 FHEAEEE (betulin) [55]

161 FFEMIHTF L cyclocarioside L) [48] 202 2a,3p - ZHIENR EE(2a,3p - dihydroxyllupeol ) [55]

162 FHEMIFF M( cyclocarioside M) [48] 203 FFTHR (alphitolic acid) [55]

163 FHEMIHF N( cyclocarioside N) [48] 204 - FHIEE(B - amyrin) [55]

164 38,23 - dihydroxy - 1,12 - dioxo - olean - 28 - oic acid [48] 205 3B-FHE - 11 - - 12 - F - FERER (3B - hydroxy - 11 - oxo - [55]

165 3p,23,27 - trihydroxy - 1 - oxo - olean - 12 - ene - 28 - oic acid [48] oleana - 12 - en - 28 - oic acid)

166 HHEMEF (hederagenin) [48] 206 2a,3B [ 3 —}?f‘}}l%%{(oleaﬂ—n—en—h,m ~ diol) [55]

148
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207 2a,3B,23 - HHE-12 - Fi - FERRR (20,38, 23 - trihydroxyolean - [55] 217 2a,3P,22q - trihydroxyurs - 12 - en - 28 - oic acid 28 -0 - - D - glu- [59]
12 - ene) copyranoside
208 3B,23 - THRHE - 12 -4 - 28 - R (3B, 23 - dihydroxy - 12 - ene - [55] 218 FHHEAF N( cypaliuruside N) [59]
28 - ursolic acid) 219 FHEH O(cypaliuruside 0) [59]
209 - AFR(a-boswellic acid) [56] 20 FHEAT P(cypaliuruside P) [59]
210 B - & HIRHH(B - amyrone) [56] 21 FEH Qcypaliuruside Q) [59]
21 38-0- sl - MMERR - BE/RPR (3B - O - trans - caffeoyl - morolic [56] 222 FHHAF R(cypaliuruside R) [59]
acid) 23 A S(cypaliuruside S) [60]
212 BB AR (corosolic acid) [57] 24 FHEFF T(cypaliuruside T) [60]
213 B H R (maslinic acid) [57] 225 FHHA U(cypaliuruside U) [60]
214 HEMIE 212( cyclocarioside Z12) [58] 226 FHHEA V(cypaliuruside V) [60]
215 FHHMIAF 213 (cyclocarioside Z13) [58] 227 FAHER (asiatic acid) [61]
216 la,2a,3P,23 - tetrahydroxyolean - 12 - en - 28 - oic - acid [59]

HOOC R, R;
\_ -

75 R;=R,=R,;=H.Ry=0-/-D-Qui
103 R,=CH3.R,=R;=H,R;=OH

118 R,=CH3.R,=R4;=H.R3;=0-a-L-Ara
119 R,=CH3.R;=R4=H.R3=0-/-D-Qui
120 R,=CH3,R,=R4=H.R3=0-/-D-Qui
187 R;=R,=R4=H.R3=0-a-L-Ara

H

R,
78 R,=H.R,=CH;.R;=COOH
87 R;=a-OH,R,=CH,0OH,R;=COOH
166 R;=H.R,=CH,OH.R;=COOH
177 R;=a-OH.R,=CH,0-p-hydroxycinnamoyl.R ;=COOH
179 R;=a-OH,R,=CH,0H,R;=COO-£-D-Glu
206 R;=a-OH.R,=R;=CHj;
207 Ry=a-OH.R,=CH,OH,R;=CHj; R,0
213 R;=a-OH.R,=CH;.R;=COOH
227 Ry=a-OH,R,=OH.R;=COOH

R,00C,

85 R,=OH.R,=CH,OH.Ry=COOH.R,=CHj
210 R,=H.R,=R;=CH3.R,=COOH

94 R,=CH;.R,=R;=R,=H
124 R,;=CH3,R,=H.Ry=0-a-L-Ara,R=OCH;
125 R;=CH3.R,=H,Ry=0-a-L-Ara,R4=OCH;

80 R,=Ry=H.R,=/-D-Qui
81 R;=Ry=H.R,=a-L-Ara(p)

82 R,=B-0-(5"-O-acetyl)-a-L-Ara (f) , Ry=f-D-Qui
83 R|=f-0-a-L-Ara(f), R;=/D-Qui
96 R,=30-(/-D-Qui), Ry=/3-D-Qui
97 R|=40-(5'-O-acetyl)-a-L-Ara(f) , Ry=a-L-Ara (p)

R;

76 R=a-L-Ara(p)
., OH

167
168
169
170
182
208
212

R,00C

89 R,=CH,

on 79 R=H.Ry=AOH.Ry=CH;
86 R,=a-OH.R,=3-OH.R;=CH;
R,=a-OH.R,=/+OH.R;=CHj
R,=H.R,=-OH,R;=CH,0H
R,=a-OH.R,=/+OH,R;=CH,OH

R,=R,=a-OH.R;=CH,OH
R,=H.R,=/OH,Ry=CHj

R,=H.R,=/4-OH,Ry=CH,0H
R,=a-OH,R,=-OH.R;=CH;

88 R,=CH;.R,=H.R;=OH.R;=-OH
=H,Ry=OH.R;=a-OH
90 R,=R,=H.R;=OH.R;=4-OH
91 R,=R,=H,R;=OH.R;=a-OH
95 R,=CH;.R,=H,Ry=0-a-L-Ara,R;=3-OH
108 R;=R,=H.R3=0-/-D-Qui,R;=a-OH
110 R;=R,=H.R;=0-/-D-Rib.Ry=c-OH
188 R,=R,=H.R;=0-a-L-Ara.R4=a-OH
221 R,=CH;3R,=0-a-L-Ara,Rs=H.R,;=3-OH

~

= e H
92 R;=CHy.Ry=R=H.Ry=OH ORs 102 R=p-0-(5"-O-acatyl)-a-L-Ara, Ry=H.Ry=0--D-Qui
93 R;=R4=CH;3.R,=H.R;=OH 113 Ry=a-0-p-D-Xyl,R,=H.R;=0-p-D-Qui

98 R,=R,=H.R;=0-/&-D-Qui.R,=CHj

4 R\=a-0-f-D-Qui.R,=H.R3=0-/-D-Qui

11
99 Ry=CHCH;,R;=H.R3=0-f-D-QuiR=CH; |59 R =g-O-a-L-Ara, Ry=0--D-Glu.Rs=H

100 R;=Ry=H.R3=0-a-L-Ara.R4=CH; 160 R,=a-O-(5'"-O-acetyl)-a-L-Ara,R,=0-f-D-Glu.Ry=H
101 R;=CH,CH;.R,=H.R;=0-a-L-Ara.R4=CH; g3 R,=/-0-(4'-0O-acetyl)- #-D-Qui,R,=H,R3=0--D-Qui
109 Ry=CH3.Ry=Ry=H.R3=/-D-Qui 175 R =-4-O-acetyl-O-a-L-Ara, Ry=H.R3=0-4-D-Glu
121 Rj=R4=CH;.Ry=H.R3=0-a-L-Ara 184 R;=f-0-a-L-Ara, Ry=H.R;=0-f-D-Qui

122 R;=Ry=CH;3,R,=H.R3=0-/-D-Qui 189 R =a-0-a-L-Ara, Ry=H.R3=0-f-D-Qui

123 R;=CH3.R;=R4=H.R3=0-4-D-Qui 215 R,=a-O-a-L-Ara, Ry=H.R;=0--D-Glu

128 R;=Ry=R4=H.Ry=0-£-D-Glu 218 R,=a-O-a-L-Ara(f), R,=0-a-L-Ara, Ry=H

223 R;=R4=CH;.R,=0-D-Qui.R;=H 226 RI1=/-0-(4'-O-acetyl)-o-D-Xyl,R,=0-B-D-Qui,R3=H

149
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150

111 Ry=a-0-a-L-Ara,Ry=H,Ry=0-a-L-Ara
141 R=f-0-f-D-Qui,R,=0-f-D-Qui,Ry=H
152 Rj=a-0-a-L-AraRy=0-f-D-Glu.R;=H
214 Ry=a-0-a-L-AraRy=H.Ry=0-f-D-Qui

112 Ry=a-L-Ara,Ry=R,=H,Rs=0-A-D-Qui
154 Ry=a-L-Ara,Ry=0-f-D-Qui,R3=H,R;=OCH; 129 R,=Ry=H.R,=/#-D-GluR4=c-OH

155 R,=a-L-Ara,R,=0-B-L-Qui.Rs=H.R,=OCH;

R;0

A

R,00C. .,

130 R;=R3=H,R,=a-L-Ara(p)

131 R;=CH3.R,=a-L-Ara(p).Rs=H
134 R;=Rs=H.R,=4-D-Qui

135 R;=CH3.R,=4-D-Qui.R;=H
136 R;=H.R,=/-D-Qui.R;=CH;

139 R,=Rs=H.R,=3-D-Gle OH

R,00C

143 R;=Ry=H.Ry=0-c+-L-Ara
144 R;=CH3,R,=HRy=0-a-L-Ara
145 R,=CH3.Ry=H Ry=0-4-D-Qui
224 R,=CH;R,=0--D-QuiRs=H
225 R,=Ry=H,Ry=0-a-I-Ara

137 R;=CH;.Ry=c--L-Ara(p)Ry=H
138 R,=Ry=H.R,=-D-Qui

104 R=a-O-c-L-Ara(f)Ry=H.Ry=0-a-L-Ara 106 Rj=0-a-L-AraRy=H.Ry=0-f-D-Qui
105 Ry=a-0-a-L-Ara(f).Ry=H.R3=0-p-D-Qui 156 Rj=0-a-L-Ara,Ry=0-f3-D-Qui.Ry=H

157 R=Ry=0-a-L-AraRy=H
158 R|=0-(5"-O-acetyl)-a-L-Ara,Ry=0--D-Qui,Ry=H

R;00C

115 R;=CH;,R,=-L-Ara.R;=R,=AO0H
116 R|=CH3,R2=0'-L-AI‘3-.R3=R4=(Y-OH R|OOC
117 R;=CH;,Ry=f-D-Qui.R;=R,~4-OH

127 R;=H.R;=a-L-Ara.R;=FOH.R;=0-OH

~

132 R;=H.R;=a-L-Ara(p)
133 R;=CH;.R,=a-L-Ara(p)
140 R,;=CH;.R,=f-D-Qui

Ry

HO

R,
147 Ry=H.R,=CH,

216 R|=G-OH.R2=CH20H
222 Ry=H,R,=CH,OH

146 R,=a-OH,R,=CH3,Rs=H
165 R,=Ry=H,R,=CH,0H
195 R,=H.R;=CH;,R;=0-B-D-Xyl

150 Ry=f-OH,Ry=p-D-Qui
219 Ry=a-0-a-L-Ara(f).Ry=f-D-Qui
220 Ry=a-O-a-L-Ara(f)Ry=a-L-Ara
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OH

ROV

161 Ry=a-L-Ara(f),R,=4-D-Qui
162 R\=a-(5'-0-acetyl)-a-L-Ara,Ry=F-D-Qui

RZ - Rl =
CH,0H - 0
172 R,=R;=H.Ry=¢-OH CH,0H
173 R,=Ry=H.R,=A0H 180 Ry=a-OH.Ry=CH;
176 R,=H.R,=f-OH.R,=4-D-Glu 181 R,=-OH.R,~COOH &
178 R,=R;=H.R,=3OH /// k>

193 R,=R,=f-OH.R;=H
194 R,=H.Ry=a-OH.Ry=-D-Glu

183 R;=/-OH,R,=CH; R;=COOH
204 R]ﬁB—OH.R:zR;:CHj
209 R;=a-OH.R,=COOH,Ry=CHj;

198 R,=R;=H.R,=COOH =0 \
199 R,=H.R,=CH3.R;=OH HOH,C"
4 200 R1:R3:II.R2:C”3 RO
Ry L 201 R;=R;=H.R,=OH 185 R=4Glu

190 Ry=R;=/-OH.R;~CH,0H.R~Rs~Rg=R;~1 ggg §:=g::§f,=ggBﬁRiH

191 R]:R(,:R7:H.R'_::a—OH.RS:CH'IOH.R_;:RS:OH ) ’

192 R;=R,=Rs=R;=H,R,=a-OH,R;=CH,OH,R=OH

196 R,=R,=Rs=R¢=H.R,=¢-OH.R;=CH,OH,R;=D-Glu HO
197 R]:R4:R6:R7:H.R2:ﬂ'OH.R3:CH20H.R5:OH HOH7C\"
217 R;=R;=Rs=R¢=H.R,=#OH,Rs=CH;R;=4-D-Glu :

HO,

RO

186 R=4-Glu

R-

211 R1=H._R3:3‘[3-()-trans-caffcoy].RfCH;.R4=C OOH

K2 FHFEM=EE s Yrai

151
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K BAEEAYTE Y B, B ATRT LAVE 3 Ei S 50 s
P I B SRR AETRAR , A A IR F B B =i (3,4 - L3R
TR EGBER =il SRR B = | 5 IR B = P e S Y
AR, B AR S B e M SR B A, R T T
B AR A e . BRI T R A IR e R =
A 3,4 — ZERTRIGBER AR 2 408 L&), iR H e =il
B LR A TR0 R T BRI R AE A A S T TR
b AR AL BRI XS A, AN A AE— /N
RO AR FIAZE . T ERMITh =R A G AR IR 3, 454
DL 2,

L4 BEEAEY FEMTH T EA YIRS AR, H
AR KA EEINRNEY .. RIS YIE N
PIRN— 2K WMA G LR, BREX W AR R E A%,
BT, BT Ebih &G iR (SRR AN TR EH RIS A .
FHEM BRI S A PRI 4, 454 LI 3,

2 HIEER

2.1 Feu#E A HERMITEREZ RSN RAKEYIRS
27, H A R RS M RS R 2 W BT D AL A A =
FACE Y, P U A R R LR R R R A
TP 8D B AN T G ER  R 1 A URA i R i
TR I ~F B2 LA B A oo — 75 2 AR I 1 55 A 4 I I A
FA' et 2P Y 20N AR Bl AR IR 1Y I [
WHME SR B o AN, T BRI TE 5 AR A M B A AT o]
SN, A2 PR LR B % o BAL X C %51 i i BF 5
RIHF RN =151 E 5 ) (triterpene Acid Complex, TAC) FIHf
FA LA A0 2 B 24 iR ('se — Methylselenocysteine , MSC ) 38 33 I8 1
WERR LS - 3 BRG/ 25 R B/ W R G Gl ( PI3K/ AKT/
GSK3B) i&4%, i ARtk R ( PA) 5 5 9 HepG2 20 L A 1B 13 3R
P AR, TAC/MSC A RLHGE T 2 BRI (T2DM) /) LY
e IR AT A AN TR A2 B 5 R AR BT AR B AR 3L el 1 AT
JEERR A1 , I b T 4R AL, LAZEf T2DM (4$1E, CAO ]
25 TS ok X I VB TR/ TR 3 175 1) T2DM. /N I
e AR R e (/N BB 4 BT 5E , 45 SRR W35 R0 = R
(cyclocarya paliurus triterpenic acids,CPT) 7] DL i # 75 AMPK

S0 A JHF B 57 2 6 T2DM B 45 . PENG X J 265 5 1o i
T2DM F8 25 (1 PR AL BGRIS I o0 & B, B £k 4R 0y vl il
SR A B A AT P Sk b T2DM AH AR 2
XTHFE DhRE A 3 LT Q Q 25 5 & B el 2 bk
I B S A PR R BRI R AR, 3 RE AT D R R BRI Bax
FEMRE,25 Bel -2 B9358, HE WK E I, A
AR IEIGERR B 20MEL 1P A I 8020 19 5 ZEACHT I, W) BRI AR
Ruminococcaceae UCG —005 X PG 5 i @ i 30, N2 & 2%
R R EEIR TR KT . AL, H M Z it e s 557
W CAn SR R IEE RS ) FRRE fAC I (2 TCA 1§ 58 2% Y AH X 19
PR , G B T 3458 8 b 57 4H 6 X BRSO 2 AE 14 B
it 41, NING Z W 21 52 | UF - UPLC - Q/TOF - MS/MS #}
RN R T 0T, KT 11 FprlfE A o - #H4
WEE RIS AL B R -3 - O - A AR R 1 . 1L
Bl -3 -0 - BT MEE LER HERRMNEES
BF AR E BN G] o — AT S PE Y LAY, S B R A
W ENTER G S A5 o — 75 WL B R 75 P07 55, AT AR
AR AT K
2.2 B EER BIRRIL, H AN S I A B 5
PERT o XSRS B S B0 E B T 75 SRl it /K 4 49 1 i 95 ) o
N, — fHFEAEHERT 2R P R b BR 3k (L — NAME) 55 1) = 1L
RERFN B &P I K B (SHR) Y52, 225 BMINA YT IS 5
I HE R BRI O AN o e S 2 AR, LR SR 5 - RAE S
AHY, PR S LI o NO & 525 3 B0 I K B2 ) R0 S R X
SHR 15 B S A B R, S0 B8 T2, B AIG SHR Z2.0 = IR
SR, TR B NER L I B A IR 4, (/NI4T F g
RIE M SR B FEAIR B & 1 e R BRI I, 3
FEI N S REAIG A R s i K B e o S T kI, X
DR W R 5 e AN, T R S R A T R A0
JUE BRI L R = Sk e AR , BN 21 40 B AR L I £ 3R UK A
Job BRI E AR — AL R — AR A R B, BRI 2K
TG SRR T B, A R L R Ki - 67 \VEGF (9 B3R
ik % B R MR BRER S B B AR .
2.3 BmfRfEA HERNEAREMREMNEEE. YANG Z

F4 HEMIFRBRELEY

T llast] SHEIR || G (last] EZPCN
228 WIMEER ( caffeic acid) [1] 242 1,3 - Z0EREZS TER (1,3 - dicaffeoylquinic acid) [62]
229 1 - MnMEBEZS T8R (1 - caffeoylquinic acid) (1] 243 1,5 - ZWnMEBEZs T2 (1,5 - dicaffeoylquinic acid) [62]
230 3 - WNMEREZS THR (3 - caffeoylquinic acid) [1] 244 3 4 - ZINMEREZE TR (3,4 - dicaffeoylquinic acid) [62]
231 4 - WEERESS TR (4 - caffeoylquinic acid) [1] 245 4.5 - ZIHEREZE TR (4,5 - dicaffeoylquinic acid) [62]
232 5 - WHEREZS TER (S - caffeoylquinic acid) [1] 246 2,3 - “RERHEZ(2,3 - dihydroxybenzoic acid) [63]
233 FHFEER(vanillic acid) (1] 247 KR (salicylic acid) [63]
234 JFJLZEHR ( protocatechuic acid ) [1] 248 XHEEER(p - coumaric acid) [63]
235 AR (cinnamic acid) [1] 249 4 - B AHEER (4 - methoxycinnamic acid) [63]
236 BIERER (ferulic acid) [1] 250 JefHER( glycine) [63]
237 4¢J5ER ( chlorogenic acid) (1] 251 7R ( rosmarinic acid ) [63]
238 XFERIEFEHIER (p - hydroxybenzonic acid) [1] 252 (]I AHERR (3 - hydroxycinnamic acid) [63]
239 FF R (sinapic acid) [1] 253 A FE A FERR (Trans - p - hydroxy — cinnamic acid) [64]
240 A TR (gallic acid) [26] 254 HJEERHG (3 - Caffeoylquinic acid methyl ester) [64]
241 WA FERH G (methyl gallate) [26] 255 55 ER 1 (3 — Caffeoylquinic acid ethyl ester) [64]
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