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Research progress on chemical composition and pharmacological effects and
predictive analysis on quality markers of Qinglongyi

CHEN Le-le, LI Heng-yu, ZHOU Xiang-lu, CHEN Shu-guang, ZHAN Zhao-shuang, WANG Jia-feng
Shandong University of Traditional Chinese Medicine, Jinan 250355, China

Abstract: Qinglongyi is plant of genus Juglans of Juglandaceae, which is often used to treat skin itching and pain. In recent
years, with the in-depth study of Qinglongyi, its various chemical constituents, wide range of pharmacological effects and
clinical application development have attracted much attention. In this paper, by consulting the relevant literatures at home and
abroad in recent years, on the basis of summarizing the chemical composition and modern pharmacological action of
Qinglongyi, and according to the concept of traditional Chinese medicine quality marker (Q-Marker), the composition of
Qinglongyi quality marker was predicted and analyzed from the aspects of chemical composition and genetic relationship,
traditional efficacy and property, measurability of components, harvest time and drying method. It was suggested that juglone,
walnut ketone, chlorogenic acid, Qinglongyi inorganic salt, juglanin A, juglanin B, horseradin and total flavonoids can be used
as Q-Marker in Qinglongyi. In the follow-up, the above components can be selected as indicators to provide a scientific basis
for the quality evaluation of Qinglongyi.
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Fig.1 Structural skeletons of naphthoquinones in Qinglongyi
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Table 1 Naphthoquinones in Qinglongyi

B WamaH i I S
1 14288 (1,4-naphthoquinone) A Ri=R:=R;=R¢=Rs=Rs=H 26
2 2-FH-1 4280 (2-methyl-1,4-naphthoquinone) A Ri=CH;, Ri=R;=Rs=Rs=R¢=H 28
3 2-2%-14-%58 (2-hydroxy-1 4-naphthoquinone) A Ri=0H, Ry=Rs=Ru4=Rs=R¢=H 29
4 2-FER8FHH-14-258 (2-methoxy-8-hydroxy-1,4-naphthoquinone) A Ri=0CH;, R:=Rs=Rs=Rs=H, R¢=0H 30
5 2-HEEHHE (2-methoxy juglone) A Ri=0CH;, R;=Rs=R4=Rs=H, R;=0H 31
6 2-FEEBE (2-propoxy juglone) A Ri=0CH:CH:CHs, R:=Rs=Re=Rs=H, Rs=O0H 31
7 23-ZE-5-5-1425 0 (2,3-dihydro-5-hydroxy-1,4-naphthoquinone) A Ri=R:=Rs=Rs= R¢=H, R;=0H n
8 23-THIHE-SHE-14-20 (2,3-dimethyl-5-hydroxy-1,4-naphthoquinone) A Ri=R:=CH3, R«=Rs=R¢=H, Rs=0H 28
9 23-ZH-S-RED-FE-1 42 (2,3-dihydro-5-hydroxy-2-methyl-1,4-naphthoquinone ) A Ri=CH;, Ry=Re=Rs=R¢=H, Rs=O0H 28
10 25-ZF 514288 (2, 5-dihydroxy-14-naphthoquinone) A RiI=Rs=0H, R:=R4=Rs=R¢=H 29
11 3-FEAHIBkE (3-methoxy juglone) A Ri=Rs=Rs=Rs=R¢=H, Ry=0CH; 3
12 3-ZEHEHBE (G-ethoxy juglone) A Ri=R;=R«=Rs=R¢=H, Ry=0CHCH; 31
13 34-25-6,7- 211258 (3 4-dihydro-6,7-dihydroxy-1-naphthoquinone) B Ri=R:=Rs=R¢=H, R4=Rs=0H kY)
14 35-ZF8-14258 (3 5-dihydroxy-1,4-naphthoquinone) A Ri=R¢=Rs=R¢=H, Ry=R;=0H 29
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15 4-28%-8- 5% 0-lUEZEM (4-ethoxy-8-hydroxy-o-tetrahydro-naphthoquinone ) C  Ri=O0CH,CHs, R.=Rs=R«=H, Rs=0H 3
16 45-—#H-0-lVEZEE (4,5-dihydroxy-o-tetrahydro-naphthoquinone) C  Ri=R:=0H, Rs=Rs=Rs=H 33
17 458-ZH -0 JEHH (4,5,8-trihydroxy-o-tetrahydro-naphthoquinone) C  R=R=Rs=0H, Ri=Rs=H 28
18 5-#3E-14-28 (5-hydroxy-14-naphthoquinone) A Ri=R=Rs=Rs=R¢=H, R;=0H 32
19 5-HEE-14-%08 (5-methoxy-1,4-naphthoquinone) A Ri=R=R¢=Rs=R¢=H, R;=0CH; 29
20 SHEHEQ-FHE-1 42 (5-hydroxy-2-methyl-1,4-naphthoquinone) A Ri=CH;, R=Re=Rs=R¢=H, R;=0H 34
2 SFRIED-BRIE-L, 458 (5-hydroxy-2-methoxy-1,4-naphthalene) A Ri=0CH;, R;=Rs=Rs=R¢=H, R;=0H 39
2 5-BHD-LHIHE 45/ (5-hydroxy-2-ethoxy-1 4-naphthoquinone ) A Ri=0CH,CHs, R;=Rs=Rs=R¢=H, Rs=OH 32
23 SHRHE3-FHE-1 42 (5-hydroxy-3-methyl-1,4-naphthoquinone) A Ri=Re=Rs=R¢=H, R=CHs, R;=0H 27
2 SFRIES-BRIET-F A1 4-2% (S-hydroxy-3-methoxy-7-methyl-1,4-naphthoquinone) A Ri=Re=Rs=R¢=H, R,=0CH;, R;=0H, Rs=CH; 35
25 57-Z§R%-1 4-288 (5,7-dihydroxy-1,4-naphthoquinone) A Ri=R=Rs=R¢=H, R3=Rs=0H 29
2 58-—J2%-14-288 (5,8-dihydroxy-1,4-naphthoquinone) A Ri=R:=Rs=Rs=H, R3=R¢=0H 30
27 58T HEAFERE 0 JIEER (58-dihydroxy-4-methoxy-o-tetrahydro-naphthoquinone) C  Ri=0CH:; Rs=Rs =H, Ry=Rs=OH 36
28 8-FRSE-D-HIRIE-1,4- 98 (8-hydroxy-2-methoxy-1,4-naphthoguinone) A Ri=0CH;, R;=R; =R=Rs=H, R¢=0H 30
29 858-2-2FH- 1,488 (8-hydroxy-2-ethoxy-1,4-naphthoquinone ) A Ri=0CH,CHi;, R,=Rs=Rs=Rs=H, R¢=0H 32
30 Hib (uglone) C  Ri=Rs=OH, R:=Rs=Ry=H 12
31 34-Z5-67-Z B2 (3 4-dihydro-6,7-dihydroxy-naphthone) C  Ri=R=Rs=H, Ry =R«=0OH 3
3 4I5S 8- BRI 4- "5 (4-ethoxy-S,8-dihydroxy-3 4-dihydronaphthone ) C  Ri=0CH:CH:; Rs=Rs=H, Ry=Rs=0H 40
B4 TEESS- R34 "HEM (4-butoxy-5,8-dihydroxy-3,4-dihydronaphthone) C  Ri=0(CH2;CH3, Rs=Rs=H, R;=Rs=OH 40
34 45-0-5F A X HE-0- NS (4,5-0-isopropylidene-u-tetrahydro-naphthene) C  Ri=R:=0CH(CHs)» Rs=R4=Rs=H 33
35 458- =R -0 NS 2 (4,58-trihydroxy-o-tetrahydro-naphthene) C  Ri=R:=Rs=0H, Rs=R«=H 28
36 4,6-—FHE34-"5-1-20 (4,6-dihydroxy-3 4-dihydro-1-naphthone) C Ri=R;=0H, Ry=R4=Rs=H 41
37 48-"FF-a-JHZE/ (48-dihydroxy-a-tetrahydro-naphthene) C  Ri=Rs=OH, R:=Rs=Ry=H kY
38 48RS HEHE-o- TS 2R (4,8-dihydroxy-5-methoxy-a-tetrahydro-naphthene) C  Ri=Rs=OH, R,=0CH;, Ri=Rs=H 27
39 S-HRE-UEZEM (5-hydroxy-tetrahydronaphthone) C  Ri=Rs=Ry=Rs=H, R,=0OH 45
40 SFHE4-HERE - EZER (5-hydroxy-4-methoxy-a-tetrahydro-naphthene) C  Ri=0CH; Ry=0H, Rs=Rs=Rs=H 31
41 58-ZHIEA-FE RIS (5,8-dihydroxy-4-methoxy-o-tetrahydro-naphthene ) C  Ri=0CH; Ri=R=H, R;=Rs=0H 36
4 6-7%-0-lUHZEM (6-hydroxy-o-tetrahydro-naphthone) C  Ri=R=Rs=Rs=H, R;=0OH 4]
43 7-HEH-0-JUEZER (7-methoxy-o-tetrahydro-naphthone) C  Ri=R:=R;=Rs=H, Rs=0CHj3 R
44 8RIEA-2 Ao JUEZER (8-hydroxy-4-ethoxy-u-tetrahydro-naphthone) C  Ri=0CH,CH;, Rs=Rs=Rs=H, Rs=OH 3
45 (AR)3 A= A4 T IS FE1 S (4R) 3 A-dihydro-4-butoxy-S5-hydroxy--naphthone] € Ri=O(CH):CHs, R:=0H, Rs=Re=Rs=H 9
46 (45)-4-F2H-q- TS 2] (49)-4-hydroxy-o-tetrahydro-naphthone] C  Ri=O0H, Ry=Rs=Rs=Rs=H 4
47 (48)4-F A5 8- F A — 52 [ (45)-4-methoxy-5,8-dihydroxy-dihydro-naphthone] C  Ri=0CH; R:=Rs=0H, Ri=R4=H 40
48 (4R)-4-LEHE-5-F2IE-B- NS ZEMR[ (4R)-4-ethoxy-5-hydroxy-B-tetrahydro-naphthone] C  Ri=0CH:.CH;, R,:=0H, Rs=Rs=Rs=H 44
49 (4R)-4,5-— $ 5 --IU EZ5RH (4R)-4,5-dihydroxy-u-tetrahydro-naphthone) C  Ri=R=0H, Rs=Rs=Rs=H 7
50 145-=FHZE A Z-0-DIHTRTEIREL (1,4,5-trhydroxy-naphthalene-1.4-di-O-p-D-glucopyranoside) D  Ri=Re=Gle, Re=Rs=R¢=Rs=Rs=H, Rs=OH 40
51 145-=FAE1 5-Z-0--DMMTTEIHT (145-trihydroxynaphthalene-1,5-di-0-B-D-glucopyranoside) D Ri=Gle, Rs=Gle, Ry=Rs=R¢=Rs=R;=Rs=H 40
52 148-=RHZE1-0-DM R AIREE (1,4,8-trihydroxynaphthalene-1-0-B-D-glucopyranoside) D Ri=Gle, Re=Rs=Rs=Rs=Rs=R;=H, Rs=OH 40
53 o-JUEEE-5-0M MR S (a-tetrahydro-naphthone-3-O-glucopyranoside) C  Ri=Rs=R4=Rs=H, R,=0Glc 4]
54 4-BIEE1-0--DIEREHEF (4-hydroxy naphthalene-1-O-p-D-glucopyranoside ) D  Ri=Gle, R.=Rs=Rs=Rs=R¢=Rs=Rs=H 46
55 4-FE 0TS 2BHE-5-0-0- WA (4-Methoxy-o-tetrahydro-naphthoquinone-S5-0-a-glucoside) C  Ri=0CH; Rs=0Gle, R.=Rs=Rs=H 4
56 4,58-=FH-a- 28 M-5-0--D-M A EFEF (4,5 8-trihydroxy-o-naphthone-5-O-B-D-glucopyranoside) ~ C Ri=Rs=0H, R;=0Glc, Rs=R4=H 41
57 48-ZRHEM-1-0-B-DMEE T (4,3-dihydro-xynaphthol-1-0-B-D-glucopyranoside) D  Ri=Gle, R.=Rs=Rs=Rs=Rs=Rs=H, Rs=OH 48
58 6-FRIE-0- DU ZER-4-0-M MR B HH (6-hydroxy-u-tetrahydro-naphthone-4-O-glucopyranoside) C  Ri=0Gle, R:=Ry=Rs=H, Rs=OH 4]
59 (US4 Ko PUSERTA4-0-B- DR AT (4S)4-hydroxy-o-tetrahydro-naphthone 4-O--D-ghucopyranoside] C  Ri=Gle, R:=Rs=R4=Rs=H 26
60 (49)-4,5-=F3k-o- )5 3 MA-4-0-B-D-IL 1 243 15 [(45)-4,5-Dihydroxy-o-tetrahydro- C  Ri=Glc, R;=O0H, Rs=Rs=Rs=H 2
naphthone-4- O-B-D-glucopyranoside]
61 (49)-4,5,8- = Jk-o-JY% 25 Mi-4-0-B-D-NE W 2 HH 15(45)-4,5 8-trihydroxy-o-tetrahydro- C  Ri=Gle, Rs=Rs=H, R;=Rs=0H 41
naphthone-4-0-B-D-glucopyranoside]
62 (49)4,5,8-= FRH-o- I ZA-5-0-B-D-ME W8 & B 5[ (45)-4,5,8-trihydroxy-o-tetrahydro- C  Ri=Rs=0H, Ro= Glc, Rs=Rs=H 4]

naphthone-5-0-B-D-glucopyranoside]
63 (48)-4,6- FR A0 U S Z8H-4-0-B-D-ML i % 1 1 (45)-4,6-dihydroxy-o-tetrahydro- C  Ri=Gle, Rs=0H, Ry=Rs=Rs=H 26
naphthone-4-O-B-D-glucopyranoside]
A-ZERISH N B-1-ZERAEH  C-ZEMASLEH D-JRJEZESEHM Glo-Mk il & hi 2k
A-naphthoquinones structure B-1-naphthoquinone structure C-naphthones structure D-hydroxy naphthalenes structure Glc-glucopyranosyl
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Fig. 2 Structural skeletons of flavonoids in Qinglongyi
R2 FERPEREERS

Table 2 Flavonoids in Qinglongyi
% (ERER S giR A R
64 3S5-ZFAE-7-ME 3 4T R ZH A (35-dihydroxy-T-methoxy-3', 4'- A Ri=R;=0H, R«=0CH, R/=Rs=CH:02, Rs=Rs=R¢=Ry=Rp=H 12

methylenedioxy flavonoids)

05 3,5,7-= I FEIEEM (3,5,7-trihydroxy -4'methoxyflavone) A Ri=R=Rs=0H, Rs=0CH; Rs=Rs=Rs=Rs=Ry=Rip =H 40
66 3,7,83-TUFEH-4-FEEER (3,783 tetrahydroxy-4'-methoxy flavone) A Ri=Rs=Rs=R;=0H, Rs=0CH;, R, =Rs=R¢=Rs=R=H 12
67 S-BRIE-373 4N E AR (S-hydroxy-3,7,3' 4"tetramethoxyflavone) A Ri=R=R;=Rs=0CH3, R;=0H, R3=Rs=Rs=R¢=Ri=H 33
68 S-FREE-T-HEEHM (5-hydroxy-T-methoxyflavone) A Ri=Rs=Rs=R¢=Rs=Rs=Ro =Ri=H, R» =0H, Rs =0CH; 40
09 S-3HE-74- AL S-hydroxy-7,4"-dimethoxyflavanone C  Ri=OH, R:=Rs =Rs=Rs=Rs=Rs=H, Rs=Rs=0CH; 16
70 S5-$%E-78- AL S (5-hydroxy-7,8-dimethoxy dihydroflavone) B Ri=0H, Rs=Rs=0CH;, Rs:=Rs=R¢=R;=Rs=Ry=H 4]
7165 IR E (6,5 diisopentenyl quercetin) A Ri=Ry=Rs =Rs=Rs =R/=Rs=Rn=H, R;=Ry=(CH;p)C=CHCH» =~ 42
72 (QS)S-FRE6,7-— IR ST 25)-5-hydroxy-6,7-dimethoxy dihydroflavone] B Ri=0H, R;=Rs=0CH;, Rs=Rs=R¢=R7=Rs=R¢=H 44
73 (28)-5,74-= 55 S HW[(25)-5,7,4' rihydroxy dihydroflavone] B Ri=R;=R;=0H, R;=R4=Rs=Rs=Rs=Ry=H EX]
74 HiE% (quercetin) A Ri=R=R=Ri=Rs=0H, Rs=Rs=Re=Ry=Ri=H 4
75 St (isoquercitrin) A Ri=Gle, R:=Re=Ry/=Rs=O0H, Ri=Rs=R¢=Ro=Ri)=H 44
76 FT (rutin) A Ri=Rut, Re=Re=Ry=Rs=0H, Rs=Rs=R¢=Ry=Ri=H 45
77 BT (quercitrin) A Ri=Gle, Re=Rs=Rs=Ry=0H, Rs=Rs =Rs=Rie=H 46
78 W E-3-FTHAAM B (quercetin-3-arabinopyranoside) A Ri=An, R=R=R; =Rs=0H, Rs=Rs=R¢=Ry=Ru=H 4
79 W E-3-KHEH (quercetin-3-xyloside) A Ri=Xyl, R=Ri=R/=Rs=OH, Rs=Rs=R¢=Ry=Ri=H 16
80 MK Z-3-0-0-L-REWH (quercetin-3-O-o-L-thamnoside) A Ri=Rha, R:=Re=R7=Rs=0H, R;=Rs=R¢=Ry=Ri=H 4
81 W% (myricetin) A Ri=R=R=Ri=Rs=Ry=0H, Rs=Rs=R¢=Ri=H 47
82 WlEH (myricitrin) A Ri=Gle, Re=R¢=Ry=Rs=Ry=0H, R;=Rs=R¢=Ri=H 46
83 W§E-3-0-p-DHHHERET (myricetin-3-0-B-D-glucuronide) A Ri=Ga, Re=R=R;=Rs=Ry=0H, Rs=Rs=R¢=Ri=H 12
84 WE-3-0-0-L-F 2K 1 (myricetin-3-0-a-L-thamnoside) A Ri=Rha, Rs=Rs=Rs=Rs=Ry=0H, Rs=Rs=Rs=Ry=H 2
85 2R (kaempferol) A Ri=Re=R¢=Rs=0H, R;=Rs=R¢=R7=Ry=Ri=H 12
86 1IZR-3-0-0-L- KA (kaempferol-3-0-a-L-thamnoside) A Ri=Rha, R=R=Rs=0H, Rs=Rs=R¢=R;=Ry=R;;=H 48
87 I A-3-0-p-DM B AR (kaempferol-3-O-B-D-glucopyranoside) A Ri=GCle, Ro=Rs=Rs=0H, Rs=Rs=R¢=Ri=Ro=R;;=H 49
88 I Z-3-0-p-D-F- ALK (kaempferol -3-0-B-D-galactoside) A Ri=Gal,R;=R4=Rs=0H, Rs=Rs=R¢=R;=Ry=Ri=H 45
89 iK% (naringenin) B Ri=R;=Ry=0H, R;=Rs=Rs=Rs=Rs=Ry=H 38
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90 WEET-0P-DMBHE T (naringenin-7-O-p-D-glucopyranoside) B Ri=R:=Rs=Rs=R¢=R;=Rs=Ry=H, Ri=Glc 38
91 Fr#% (apigenin) A Ri=Rs=Rs=R¢=Rs=Ro=Ry=H, Re=R4=Rs=0H 12
92 FHEZHZ (eupatilin) A Ri=Rs=R¢=Rs=Ri=H, Re=R4=0H, R;=Rs=Ry=0CH3 12
9 #% (alpinetin) B Ri=0CH;, Rs=0H, R:=Rs=Rs=R¢=Rs=Rs=Ry=H 41
9% %% (morin) A Ri=Re=Rs=R¢=Rs=0H, Rs=Rs=Rs=Ry=Rip)=H 43
95 Frk# (pinocembrin) B Ri=Rs=0H, Re=Ri=Rs=R¢=R/=Rs =Ry=H 2
9  FFHAM (pinostrobin) B Ri=0OH, Rs=0CH;, R:=Rs=Rs=Rs=R/=Rs=Ry=H 2
97 1% (sakuranetin) C  Ri=R;=0H, Rs=0CH:Ar, Ry=R4=Rs=R¢=R7=Rs=Ry=H 16
98 WEEZ (wogonin) A Ri=Rs=R¢=Rs=Rs=R¢=Riy=H, R:=R4=0H, Rs=0CH; 44
99 REH (avicularin) A Ri=Ar, R:=Rs=R=Rs=0H; R;= Rs =Rs=Ry=Ri=H 16
100 MEEH (afzelin) A Ri=Gle, R\=R4=Rs=0H, R;=Rs=Rs=R7=Re=Riy=H 46
101 4T (hyperoside) A Ri=Gle, R:=Re=Ry/=Rs=0H, R;=Rs=Rs=Ro=R;=H 16

A- SUEIREEN B-T SRR C-UURERSH Gle-MbMIA AT Rut-25 A A3 Ara-PURifAmiiE Xyl ABEH:  Rha-R2HEE

Gal-*-7UFEEE  Ga-Hil ) R BR A
A-flavonoids structure ~ B-dihydro-flavonoids structure
Xyl-xyloside Rha-rhamnoside Gal-galactoside Ga-glucuronic acid
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F& (chlorogenic acid, 1) BZEER (ferulic acid, 2) .
WNHEER  (caffeic acid, 3) + 2R (coumaric acid,
4). AR Cellagic acid, 5). ZFHEE (vanillin, 6)+
TR (syringic acid, 7) W& THE (gallic acid,

C-flavanones structure

Gle-glucopyranosyl ~ Rut-rutinglycoside  Ara-arabinosyl

8) . WE M (myrstic acid, 9) . XK
10 ) . A - S K OR Wy
(m-methoxyphenol, 11) . J5JLA % (protocatechuic
aldehyde, 12) . #*JL# % (epicatechin, 13) . 1,3,6-
R ETREENE (1,3,6-trigalloyl glucose, 14) . 4-
7R OE 2- A K B ( 4-hydroxymethyl-
2-methoxyphenol, 15) . 4-¥83E-2.6- " H A LK) -
1-0-B-D- Wt WG # % B H ( 4-hydroxy-2,6-

( hydroquinone ,

dimethoxyphenol-1-O-B-D-glucopyranoside, 16) . 6-O-
WMERR-D-78] )8 (6-O-caffeic acid-D-glucose, 17) . 4-
FRIL 2 R SR -1-0-B-(6-0- 48 1 2 k) L e 7 457 e
H (4"-hydroxy-2"-methoxyphenol- 1-O-B-(6-O-syringoyl)
glucopyranoside, 18) [14:3927.43.49,55-58] 3574 rh
W ZMmAENEMER WE 4, WEMBIRI
TAIE 4.

3 BRERPZIEFEREREXUAMEHER
Fig. 3 Structural skeletons of diarylheptanoids in Qinglongyi
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Table 3 Diarylheptanoids in Qinglongyi
WY HEmaR e op i Sk
102 1-(4-RERE)T-3-FE L2 -FRA L)Y 4" E-3-BEH 2-[1-(4™-methoxyphenyl)- B Ri=R¢=0CH3, R;=0H, Rs=Rs=Rs=H 51
7-(3"-methoxy-2"-hydroxyphenyl) -3', 4"-epoxy-3-heptanone]
103 1-(d-FAH)-T-(3 - FEAE)3 4" E 3o FREE[L-(4"hydroxyphenyl)- A Ri=0CHs;, R:=R3=Rs=Rs=H, Rs=0H 52

7-(3"-methoxyphenyl)-3' 4"-epoxy-3o-heptanol]

104 1-(4-FARIE)-7-(3"- FEIE-4"- AL R IE)-30- BB (1-(4-hydroxyphenyl)-
7-(3"-methoxy-4"-hydroxypheny!l)-3a-heptanol)

105 1-(4-FAAE)-7-(3- R AL-4 - PR AL A ) 5- - 3- B 1-(4-hydroxyphenyl -
7-(3"-methoxy-4"-hydroxyphenyl)-5-methoxy-3-heptanone]

106 1-(4-FREFH)-T-(3"-FRSAI)-2- 2 53 431 4-3- BB [L-(4"-hydroxyphenyl)-
7-(3"-methoxyphenyl)-2-hydroxy-3',4"-epoxy-3-heptanone]

107 34" SR (4-RARIE)-7-3 - A R IE)- B -2-F2 2E-3-A (3" 4"-epoxy-1-
(4-hydroxyphenyl)-7-(3"-methoxypheny!l) -heptane-2-hydroxy-3-one)

108 4"-FE-1-(4-BHIE)T-3 - FEFIE)-3' 4" I8 -3- il (4”-epoxy-1-(4'-hydroxyphenyl)-

7-(3"-methoxyphenyl) -3',4"-epoxy-3-heptanol)

109 4"-FR4-1-(4-FA R IE)-T-(3- R AL )- B -3 24 (4"-epoxy-1-(4-hydroxyphenyl)- -(3-
methoxyphenyl) -heptane-3-hydroxyl)

110 5(5)-5-F22-1-(4-F2 15-3- R A IE)-7-(4- B A 5E)-3- B (5(S)-5-hydroxy-1-(4-hydroxy-
3-methoxyphenyl)-7-(4-hydroxyphenyl) -3-heptanone)

101 51 (R AR 74" 2E-3"- 48 28)-3- 3 (5-hydroxy-1-(4"-hydroxyphenyl)-
T-(4"-hydroxy-3"-methoxy) -3-heptanone)

112 #IBkHF A(jugoside A)

113 Fi#) % (maple poplar)

114 EEFHHE (myricetin)

115 —ZM# % dihydropterocarine)

116 juglanin A

117 juglanin C

118 rhoiptelol

119 galleon

C  Ri=R:=Rs=Rs=Rs=Re=H, R3=Rs=0H, R;=0CHs 52

D Ri=R:=Rs=Rs=Rs=H, R3=0H, Rs=R7=0CHz, Re=0H 45

B Ri=0CHs;, Rs=Rs=OH, R;=R«=Rs=H 45
B Ri=0CH;, R:=Rs=Rs=H, Rs=Rs=0H 51
A Ri=0CHs, Re=Rs=Rs=Rs=H, Rs=0OH 45
A Ri=0CHs, R=Rs=Rs=Rs=H, Rs=0OH 51

D  Ri=Rs=Rs=R7=R¢=H, R;=0CHs, R3=Rs=rs=0H 54

D  Ri=R;=Rs=R¢=Re=H, Ry=0CHs, Rs=Rs=Rs=0H 54

B Ri=Re=0CH3, R;=0H, Rs=Rs=Rs=H 51
B Ri=Rs=OH, R:=Rs=R4=Rs=H 51
B Ri=0CHs;, R:=R3=Rs=Rs=H, Rs=0H 51
A Ri=Rs=0OH, R:=Rs=Rs=Rs=H 52
B Ri=Re=0CH3, R;=0H, Rs=Rs=Rs=H 53
B Ri=0H, Re=0CHs, R:=Rs=Rs=Rs=H 53
A Ri=Rs=0CHs, R;=0H, Rs=Rs=Rs=H 53
A Ri=0CHs;, R:=R3=Rs=Rs=H, Rs=0H 4

A-FEPIREREH B-INEPINREE ) CHRIRPEREE Y DRI A
A-epoxy heptanol structure B-epoxy heptanone structure C-chain heptanol structure D-chain heptanone structure

15 #EELED

A AR R RRATA, B TiE e
PASFE IR ) (C5 Bot) NIEARGE M BTt &4,
PRI 73~ 45 W HP 5 58 0 BN TR BT 0y B
fEfms. A =mE%, HiCANE BART R I
20 AFhmERA A, EENHIE = RE MR =
[T A S T 7 N L ey R St ) W TN bt
(A) « FEURRM (B) . PEERER (C) =2,
VUIE =5 A 45 R 2R R R IA ISR (D) o Afk
SERIEBRILE 5, A RR SR EE IR 5.
1.6 HfbEmH

B A I R I ARy, WS AR AR

YA EER Sy (S EEA . AR A A S EA
B A PSS, BEISUN RN, R BRI
AR FUNEOS, BRR AR R-1- PR LR SRR
FR-1-0 T WG W4 0E S OOLL . H5 . B
W OBE. BRSO,
2 HIB{EA
DRZFER AR, HRAREATME . Bt
A M. PUREE. PIREN. RREZ R
YEH
21 IPEER
AR, HRARF LR EPUEE 22z
Kk, EWIMEEXE BRI FAWIRN, AH
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OH
HO
H H
o Ol H3CO:©/\/COOH OD/\/COO
HO T)Ho)_\—GOH HO HO
120 121 122
O
(0] OH
6] \ O OH
<O, A
e OH OCH;
HO (6] H
123 0
124 125
COOH COOH
(0]
H,CO OCH, HO oH /\/\/\/\/\/\)I\OH
OH OH
126 127 128
O
OH
H
OCH,
OH
129 130 131
OH
OH
O OH
HO oy ~O
O 1 I-P OH OH
OH HO r O H,CO
OH O
HO O o
"OH HO OH OH
OH OH
132 133 134
OGlc o OCH,4
H;CO OCH;  H,CO (o}
(6] GlcO o _-COOH
HO HOY KOs OH D/\/
OCH, OH HO
OH
135 136 137

4 BFRRPSBHMERDUFLEN
Fig. 4 Chemical structures of polyphenols in Qinglongyi

KL T @RELZHO ARy, PRI IEI R T R B 2,3- AR A
3V BORHE R . SCIIRGE BRI, BRI SR BREBURRIZERSAL &0 AHE4I HepG-2 A
AN FEGUREE Sy, HaTm e, B, ABORMAIRTEETE, FTRMMGEA g, AE
FUMRIE 5 2 Pl A AR A Y M8 o R DR 2 A5 ONE I MTT  WHFURE, kT RS HC) X Jitifes 200 e Py A= KA B
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Table 4 Polyphenols in Qinglongyi
s AR 3T AR o F B SCHk
120 SRR Ci6H1509 35431 55
121 B3R CioH1004 194.19 55
122 WiHEER CoHsO4 180.15 55
123 HHER CsH4O4 140.09 55
124 BRAEIR C14HeOs 302.28 56
125 &HHEE CsHsOs3 152.14 39
126 T&HIRK CoH100s 198.18 14
127 BETR C7HeOs 170.12 55
128 HWEER Ci14H280:2 228.37 43
129 X2 Ep CeHe02 110.10 27
130 [A)-FR A JEOR ) C7Hs0: 124.13 57
131 Ji LA C7HqOs3 138.12 14
132 RILHKE C7H603 290.27 14
133 1,3,6- =& 1o o 4 p C27H24018 636.46 56
134 4-FHEE-2-FE I CsH 1003 154.16 58
135 4-325L-2,6- — F A FE ORI -1-O-B-D- Mt Wei 461 %5 W Ci3H1709 317.26 49
136 6-O-WiHERE-D-7] % §% C14H1509 327.26 59
137 4330 WA FE TR - 1-O-B-(6-0-48 1 75 Bk ) bl i i 20 4 C2H26012 482.42 60

D LI 5E-20,24- )65 -3p- B

H,C CH,4
CH,

FEFA AR o- RN
5 BEAKRPREXRUSUEHETR

Fig.5 Structural skeletons of terpenoids in Qinglongyi
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Table 5 Terpenoids in Qinglongyi
G5 WEYRT GipRAY Ut ik
138 FERE (ursolic acid) A Ri=R:=Rs=H, Rs=0H, Rs«=CHjs 39
139 FHER (oleanolic acid) B Ri=R:=H, Rs=0H, R4=CH; 39
140 AMERRER (betulinic acid) C Ri=R:=H, Rs=0H, R¢=Rs=CHs, Re=COOH 22
141 FIHEE (lupeol) C  Ri=R:=H, R3=0H, R4=Rs=Rs=CH; 18
142 1B,12B,20(S)- = A F L be-24-Hi-3- (18,12,20(S)- D Ri=R«=Rs=0H, Rs=CO, Re=H i
trihydroxydamane-24-en-3-one )
143 20355 HURER (20-hydroxy oleanolic acid) B  Ri=Rs=H, R:=0H, R4=CHj3 13
144 20-ZHERERER (20-hydroxy ursolic acid) A Ri=R;=Rs=Rs=H, R,=0H 13
145 20,30,190-=FFRERR (20,30,190-trihydroxy ursolic acid) A Ri=Rs=H, R:=Rs=Rs=OH 61
146 20,3,23- =38 E-12-4-28-RE B (20,3B,23-trihydroxy-12-ene-28-ursolic acid) A Ri=Rs=H, Ra=R;=R4=0H 39
147 20,3p.23-=HFE-12-15-28-FRB (20,3p,23-trihydroxy-12-ene-28-oleanolicacid) B Ri=H, R;=R3=R4=O0H 39
148 20,23-“FRFHBER (24, 23-dihydroxy oleanolic acid) B Ri=Rs=H, R:=R4=0H 13
149 20(5)-FR NS (20 (S)-protopanaxadiol) D Ri=R:=Rs=R¢=H, Ry=Rs=0H 13
150 20()-JR NS ZE-3-Fi (20(S)-protopanaxadiol-3-one) D Ri=R:=Rs=R¢=H, R;=CO, Rs=0H 39
151 20(S)-F3H41E T 45t-24--3-B (20(S)-hydroxydamaran-24-en-3-one) D Ri=R:=Rs=Rs=H, R3=CO, Rs=0H 13
152 20(5),24®-—FIEIAH5E-25-4%-3-F (20 (S), 24(R)- dihydroxydamane-25- D Ri=R:=Rs=H, R;=CO, Rs=Rs=0H i3
en-3-one)

153 23-B AR (23-hydroxyursolic acid) Ri=R:=Rs=H, R4=Rs=O0H 13
154 24-BH- PSR (24-hydroxy-lupinol) Ri=R:=H, Rs=0H, R4=Rs=Rs=CHs 18

A-B e AR BRI C-P e e g D-AH e a5

A-ursane type structure B-oleanane type structure C-lupane type structure D-dammarane type structure.

ERHIEIER, HAEFPLER N cyclinD1 & H 1
A1 it P 4 L 184 AT 3 TN - 25 1 125 it o 40 L 7
-7, A 25 MLIE0 B e SGC-7901 4 i 1) 3
FEA IHIER©S, HFRIE R, kT R LR
Ve N GUS-FE R PE A& H-D1 (eyelin
D1) . Eid P53 MIBER{L P53 EERKIRIL, ¥
KYSE150 £ &5 R 7E GO/GL 3, Ml
HIE B AR RO, SHRER USRS R, FRAKE
BELEAR SN o] B 280 NS5 HCT-116 44
i, BB LE] AT RE S 4% PI3K/Akt {558 %
WA K. Zhai SEUMRSNSZIG RN, Ak R
W) 80 bk R T OBOEE c-Jun & IR OK i W
(INK/c-Jun)  ZRRIRFIBET- 324k 3 &gt
STMRIE, WNES S8 Hela 40T . Ltk
Ab, KERETE B R B A R A AR L
I U A — i BRI A o
22 ImENIER
ARG E B (ROS) IR E 2 2
XIEHE ARG R e E T, HR Ik
DA R AR T A MR T2 5, AN T Eh 6 ) U Sk A

HEBREBE. REiiEpi e bl RH0EE 3
AJ7TH R 1B ROS it 2 2. Moghaddam %5077
it DPPH H HILERA F IR JHREST, DT
B K . BEIR 058 A — S e i i it
AAENE, KIS B F BE IR U B A A TE
feom,  H EGBH M B T R AR H R (BHT) 9T
AARE 9. XIHSEUOMA N SLIe K I, Pk L
Z A B vT DLd I PRI LA Y % (MDA)D
TR AR ER A B R E,
I, 8RR R A B AL (SOD) & T4
FEAVARTE B B 2R RE 7. AR T U 45 31
TR, kT 2 BE R B A RO ) A AT
P, HprsEae 71 50 R E R E 2 IR,
HAWVIRI, AT KA EY) vl i i A R
1E R SRS Lewis fitifes 41 g A K781,
2.3 HIE. MmEEAR

AR, BRI Hw . i
SR IR AE I T 2 A /E A . Sharma 5507
WEAAEMETT K COBE. BEER O S AT Bk
FREIPUREIEYE, SRR, SRR K
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FFBE Al DEROAT R . BRI A R 4 3 (U A BR 1
RO P01 P B i i T3 2 5 (8O0 ) A AR v 0 s A
[ B PV 7R P A R T B SR BB e 70, R IRk
TR B R < T8 AF A0 S B2 BT 4H B 1 410 1) R
5, T AR PR T R A I R A T B ) A 1)
Bo LEAh, ARILMSEBISLIGAH, Bk K R
SEHUIAS [FI B 1 2 HORF 6} 4 0 (O R A BR TR . Al R 2F
AT KA E . SEAR AT R A
W RITIE . SIS R R wA s ER (S
IR TR AR > S0 AH > 15T WA > Ak AR , A
FAMLUHI 585 8 B8 A () A0 B BE Bl i s A 0% o T el
GARE R I, 12k TE B H& BN B A v 5
(TMV) I 88 JAE 0 #3500 — e A KA
F, HAEF SRR O BS R £ T8 2 B> S 77 H Y
Yi> CFESEH> N B E> OB . AT
KO, HE RS QTR AEBUH I =55 2R &
FTEERAL S BRI A R R 2B
YR TMV miE sy, HAE LS R E R A4
X TMV Btk TiBE TMV 2 4%, #] TMV & il
B LA S BESE R TMV 2 Yt 7341,
24 k. $ERIER

Hu SEEVRI, %Ak B sl R AT A e
F-7-0-B-D-H E FERAFR T (AG) wl @I HH% S
B —E B A (INOS) « A EHE-2 (COX-2) .
JiRE PR FEIH F-a (TNF-0) ] mRNA Rk A —
AME (NO) « FiFIRE B2 (PGE2) . TNF-o {2
RAMEEH TR, P AEPRIEM . bR TR
LS IhR, BN S R, FH AR LN
R BURE A ROSsr,  HAR R B2 3G
RAHETFSE. BREETEE, Nl
K'/Ca2 HEuAE, $RF/NRAIERERE. 5o,
ARG T 7 TR B, T R ATO LR T DL i 1
A S-FRta i . P & T RIS i 2
KRR E FREE = A5 S I LUE, R R
J1E
25 FRHEA

W40, Bk B X 2 20 R A R A fl
Fov BHELULMEIAEKREIER, 7THTRI
ERHIBTIE . S A S AL Bk T B B B
THE B EEAAIE Y, SRER, 5 Mt
YR E R B A RERER, HERERO8E,
FEXHA T H 0 % B PR U AR ORI TR £ TR 2 HL
Yy > FAT I > L BRI > 2 B EUY) > K

PEE o ) RS ST SR D i i Al R BE R A, B
YR BRUAZ M T B mh B TR ot 2 b vl L A fik o 7
PE, VBRI SR S mSs, A Bk A T RS ELY) - R
I B e A A R H R (MP) HoA R e, 7
10mg/mL AbERVRFE R, RES BRI 3RS
1£97.9%, HUGHIBET HIE 57.2%%0), Hu S5 B7I525G
TR, IWE ARG BEIU 4y B AT 2 IR EA B i A
FIAEFT A8 AISE T A R UE e, HAERAL
i1l 9 B AIG B H rh O B - 2R oy AL B PR 7
2.6 1LEAER

WEAERT 2 AT ARG, R EY e
VBT AAE T4+ G 103 . Nowicka S5SSISLES
R, EAR R AR A — R B, B AR
PER R Z7 R TE B E 2L, B O 18 S5 A
Yo BTN, #kE B KA RS ) o
FEERIERSIR O, HPEEREER LB Ak
FE PR, FOHIE OS5 801, 4 K DK
L, Ak R K BRI A T T A EURE Hh o B 15 2 1)
3B-FRFE-GI5-12-1, XERE. ML B i
H. BEB R FET R REMY KA
U A0 VE B, A B A P AL 1) Al 3R 52 1k 4t
Mgk, g ss Thae B W /EA, (E4i A
K3 1A
2.7 HibiER

B RAOTFEROI ., ORI, G5 E K
P O35 7 Bk B B R ITER . B4,
Javidanpour ZEOYRF TR I, T RAKBE R A —
EIRIT R, HAEH Sk AR Bs s B
Y B A — PR I AR A O AV 4503
IGRR R, FHRAPEE IR T EREEE %, H
fif R B e A AR Rk 87.7%
3 Q-Marker BYTURN 43

HRACNZIEZZM, SAmEHET, s
2R, HlFAKKE.. R RN A,
SHHFES EARTT. (HEEFREVE 5 0T 705
Ay HARYE CPEZS) Wk, HREKAHM . Mk
i TSR Z e — I R R bR e, 7 PHAS T
HRRGMITRAGZH. Ht, AEFRRETH
PRA R PR VR R L K. Q-Marker 72 HIXI| &
F P PR, BRI T M G 2=
i (RGO RAGRTR. 2RI PR
G A BN T &I R R, 594
T ReJE M DA AL, ReE R R 2
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AR R bR P AT P E .
Q-Marker HJHRHIAZH, b2 B & ik R 11
NBE [ E A, ATRANIE B E AT AR
AR, PRIEH 2 AR — SO BV AT A K
Mo DUR R SCiRa e, Blgeh 2y Q-Marker B
18, W EAR Q-Marker HEATTIIN, PAHINH
SRR B T
3 ETHEYESFERUCERIFHEMHIEEN
Q-Marker T 534

FHACKIE T PR (Juglandaceae) #HBE)E
Juglans LIEYIZNE Juglans regia L.AIZAEMK J.
mandshurica Maxim.. #fkEHEYEHALEH 21
B, FRE” 8 Fh, syt J. regia L. EFAZHk
J. cathayensis Dode « % Bk Wk J. mandshurica
Maxim. . 2 ¥ Bk J sigillata Doda. WK% Bk J
hopeiensis Hu. 7 E1%#k J. sieboldiana Max. [»JEAZ
Bk J. cordiformis Max. Ha#%Hk J. nigra Max 7%,
B b, RS vy BRPE. ZRALEEHIIXD,
Hrr, FPETARIBHX B A IR AdEE K. H
ARk B oy AR R 2 M A, RN
K. HEE. ZOTEEPEE. 2. WG .
Horr, ZEREIERG & SRk R AR E B sy,
F5 I PG S AR AR VR E By, PR A
AT R R ESEF RO, fh 25 P S5 001
FHE PRI E T SOk 0 AN [R) 24 FH A Sk e
T, RIIPRER S BN B > e >R R . 5k
M EEENO2NE 13 AN b I 6T A AT 20 A1 2
SESTHT, SEREH, AR AT AR A
Rsy, BRI A KA AR, & HideE
AR PR & B EER . AERSFSNE
KPS E 14RO )-7-(3 - H A B4
FR IR EL)-A- 4 -3-BRBR A 1-(4'-F2 HE IR HE)-7-(3"-
SHIE-4 PRI RIE)-5- BR3P 2 R =05
PR A, LR 1-(4-R R IR)-7-3"-H 4
FEIRIE)-2- 5237 4" IR -3- Bl . 4"-epoxy-1-(4'-
FRHEREE)-T-(3- FH A R R -3, 47- 2R 5-3- PRl
galleon. #HMET A. HEHMGE 5 A ER =77
FEPRRE AL G . I ZEER I R N Ty P
KR o An 22 e HEAVRE A 1 0 A, AR HAE e
H A Q-Marker HH EH S H K
3.2 ETEGEINEN Q-Marker FUl 2347

FEG DR 2 R SE, 2IR IR 2
PIARPENS],  (RAEARED) ik, HRERKEA L.

bR, 1kVE. M. RHREII, TR T RIRK
i S AN SR IR, U, 5T
. ARG, BURAGHESE AR, HRKKE
Gurhsk 1L FEARBIUEHERAEER; 5
RO“fpEE” W EZRIEDIR . PUl. PUREEZ
HAER; Rl AEHZ N T R E RPE. 6
TR, FRAKTH R EGHRMEREA, i
KUWEMEAI R ME. PURFIER, Ak
Fit. MRIHFRES AR G SAMKER & A 1EF T R A &
SRR EAER . DL ERTR R 5 AL ST
FHRL, 2 AL G ) 2 B2 i Rt ]
VE T A 2581 Q-Marker 7 128 () B B AR 4
3.3 ETES251%R Q-Marker FUN 434
PERIAE R 2R/, RS EIRK
M2 B, WRAE A EE A Q-Marker
IR 2 —. BT W, P EA. B
HE. hiZitesinta, IR UK 1Y
JRFERHN B IR YRR IBREASIE K ThRE
JE M DUARHIEFE R BI04, Sk 24 (1) 40 2 i oy 2
ARGV B EEARE, R
ZUERONE . BT, THEIEHZM, %
M VAR, FrE sy 28, FEA
XK. TN BB SRR EER . TRERK
Syl BETLL BT, HRERTIEEE, 7R
MZ WA R RIEI “PERR” 1) 32 B2 R Bt
A VENTE A Q-Marker EFEEES %,
3.4 ETUERDAINMAY Q-Marker TN 434
A2 By AT M 2 Q-Marker 1% 11
HEFNZ — FERKFEINSRYEREFE, 1]
KH HPLC. TLC. f&&UEINESE #7710 AR
) Q-Marker 47 € VEFE B 3HT . BEMREED 0O 1%
BE T Bz rb (SRR BE SR HPLC A, 45 31357 6 A2 bk
HEPHMEESEN 1.66 mg/g, WIETESEN
1.54 mg/g, FFUEBH LR E R AR EHbkER 7
Ml e A S TFBL . =it R S 4% A TLC ATHPLC
XF 2-(48)-4,5- —F k- DU S Z5 BH-4-O-B-D- R Wi 76 B
HHHT T e &0, N AR B 6 bRk
TERVESIRE TR S . S B OEESL T A aK
TAH B — S BRI 28 (HPLC-DAD) HXH
Jiik, WEHE R TR E AL EHkER B. BER
F UL SAZAR AT T B, HRMEE XA
[FZET 4 M EEZRRR. UL ERBERA
VG AT T E AT, AT AE N
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Q-Marker FATiEFF . G, AHRIEE A A T A F

3.5 ETARERWETEIRL & 2/ Q-Marker Fil
T

SRSTIRT $UH A2 52000 245 4 1) A 200 18 43 R o 8 ) 222
K. BELELIEY UPLC-Q-TOF-MS/MS
FARN AT A FER AR 2k 7 1) 2 7t AT 1
WEIE, Z5RERW, BEE RN R, K25
MRS o & EIEW N, NIRRT i H A
i, SRR S ER S, TERAK ONEH
KUCHA o 5% B S0 OSTE N7 A [R) RO T A 24
HPLC $540&3E, KN 7~8 H U AT A I AR
BFH o AT R S0 0OV FH i R - IV i 0 L
DE AN [R] R AT IS 18] R 75 AR h S s R ) & &, 45 R
RAWMRBTE RS & 28K, YRGB & 2R
A, RREEEEXSHI R BLl By
M, ZEERISAIEEER IS B 7 BEE S AN [R] RS A
T AR R B, AR ATINFE KA Q-Marker
MEESF,
3.6 ETARTIEZER Q-Marker FUM 534

ANF )T EETTIERT T A AR E S AR K
SO . EBR SR AR AL AR AT R . W
T BT AT ST T AN A T8
IRFE (40, 50, 60 C) AbFH, M HABKERFIHIHEER 1
T PUMIEIETE SR E T, W RAEE R
KEHKHE 40 CHETRTE. FhERFEINR
F UPLC-Q-TOF/MS iR, s M AR 7 125 2%
PR RO S5, BE T 40 CHT Nk
EETEE. B, ZERBEMERELRE
TEARAN[E 175121 Q-Marker
4 B

HRREMEG Ty, HA RO 20, 2493
WIS, BATT BT R R AT 5 H AT
BRSO 5 4FER M RA RS, aEh
B I T 22 N AR G AT B 2 B A, Bk
FARB R IR E, FBOF A 25 304 o7 2 A
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