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€ HENF R BT K E XS HaCat 20 B HY 5200

FHE', DEwE, I4e2L' HAR', KFEY
(1. HILWHOER, IsBEFRENERFR, TE H2 453000; 2. TEEFER, TEFEHAF
E_MEER, ME M 450002)

WE: BA Wb s i LX) HaCar 4HMAGRENA, J5i% i R g IR BRI . ODS, Sephadex LH-
20 M EGE AT AliAh, R R PO SR ST B I A . R NTARE] 15 MG, % E
N mutabiloside (1), 6-FRARRER (2), KRBRHE-7, 3, 4-=HE (3). 5, 4-"FH-6, 7, 3", 5'- WU S HEH
(4), 5, 4-Z847, 3-THAREBEN (5), 5857, 2, 4, S-S BT (6), 2, 4- TR 5-6-H HEIRK L
(7). XMEFILAERTPEE (8) . XRILAERRIEE (9) . MRILKEHFERZNEE (10) | diptoindonesin D (11) | 4P —H
R —ZHE (12) . 7-O-feruloylorientin (13) . pinoresinol (14) . moscatin (15), fL&# 1. 11, 13, 15 X%F HaCat 40y 5.
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Chemical constituents from Inula japonica and their effects on HaCat cells

DONG Ming-liang', ~ MA Xin-ping', ~ GUO Jin-lan',  GAN Cai-bin',  ZHANG Bu-xin>"
(1. Xinxiang Central Hospital, The Fourth Clinical College Xinxiang Medical University, Xinxiang 453000, China; 2. Henan Province Hospital of
Traditional Chinese Medicine, the Second Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450002, China)

ABSTRACT: AIM To study the chemical constituents from Inula japonica Thunb. and their effects on HaCat
cells. METHODS The extract from I. japonica was isolated and purified by silica gel, ODS, Sephadex LH-20
column chromatography, then the structures of obtained compounds were identified by physicochemical properties
and spectral data. RESULTS  Fifteen compounds were isolated and identified as mutabiloside (1), 6-
hydroxyluteolin (2) , luteolin-7, 3", 4’-trimethyl ether (3), 5, 4’ -dihydroxy-6, 7, 3', 5'-tetramethoxy flavonoids
(4), 5, 4'-dihydroxyl flavonoids (5), 5-hydroxy-7, 2', 4’, 5'-tetramethoxy flavone (6), 2, 4-dihydroxy-6-
methylaceto-phenone ( 7 ), methyl p-hydroxycinnamate ( 8 ), ethyl p-hydroxycinnamate (9), ethyl p-
hydroxybenzoate (10), diptoindonesin D (11), diethyl phthalate (12), 7-O-feruloylorientin (13), pinoresinol
(14 ), moscatin (15). Compands 1, 11, 13 and 15 had different inhibitory effects on HaCat cells.
CONCLUSION  All the compounds are isolated from I. japonica for the first time. I. japonica can inhibit
proliferation of HaCat cells to a certain extent.

KEY WORDS: Inula japonica Thunb.; chemical constituents; isolation and identification

W HE: 2022-03-14
EEWA . Wrd hEARIENI G (2019]DZX099)
TEERN. EUSE (1986—), &, Wi+, FIREI, NFFELRITEFBFFI, Tel: 15237352666, E-mail: dongmingliang222@

163.com
*BIEIEER: KPFE (1983—), F, Wl AIEER, WFRRGYISSRRAHSCER TS, Tel: 13526895408, E-mail: zhang333zy@
163.com

3526



2022 4F 11 H
a4 11

R %

Chinese Traditional Patent Medicine

November 2022
Vol. 44 No. 11

& ECON S RHEYIERE AL Inula japonica Thunb.
(0 M b 13431, A3 TR 150~ 500 m B B
Be. Jichh, B&o5 . LB ARIE], A R, M
W, BABFA., R, HhEs o, K
FEAE S A B IR BH2E . AL
MRS U EHAPIER ., R, PR, bt
W YRS X e i A R 2k
TP th 15 MEE Y, B0 IOk F
syEfgs], Hofb a1, 11, 13, 15 XA R AL
Ik (HaCat Z08f) HAANFEFEEAIHIEN,
1 #e

Thermofisher DQ T A (73% Thermo Fisher
/AT ; Bruker QA-500P B SR AL IR 1S (181
Bruker A H]) ; KTH-163 Tl 5% 7% &AL (fﬁd‘”?ﬁ
128 A BR 2N 7] ) ; SephadeX LH-20 ¥ ( Hi it
Pharmacia A 7] ) ; HBS-1096A HY fiff b3 ( FF 5L
BREH R A RN F]) 3 PAUTI250NA A4 [ 315
DAL (3R 2R R A B ML B A R A R
BSA6202S-CW HIHL ¥ KF- (EEFEZFIA ) ;
DMSO #5573 (db i e VR HBRA ) .
JIT AR 4 R 43 B 4

SR A S TR O ERE, SWm A TP ER
KA FE R B Y N 4B B Inula japonica Thunb.
2 REENE

B4 h R 33,7 ke, HIREEER 3 ¥k, [HIIACH
AR 4.7 kg, RUJHAMMEE, S H &
PIER AN T B A B, W4 2 RE, 15 A M2
(Fr.A) 306.5 g, & M4e)Z (Fr.B) 283.6 g, N
B2 (Fr.C) 203.8 ¢, IETEZ (Fr.D) 236.5 g,
Fr. B4 2 REMCHE L, DLAsmBs-ra i (90 @ 10 ~
50 : 50~10 : 90) AHREEVGENL, 75%] Fr. B4-1~Fr. B4-
7. Fr.B4-4 e AT 35, LUA -2 0 4T
(30 :70) M, LAY (12 mg) . 9 (23 mg) .
10 (18 mg), Fr. B7 SrEAE @I, DiAmEE- £
Z.fg (70 : 30~50 : 50~30 : 70) BHEEVEWL, 1535
Fr. B7-1~ Fr. B7-6, Fr. B7-5 £ Sephadex LH-20 FF
g, DI e-HEE (1 3) W, ka8
(16 mg) . 12 (24 mg) . Fr. B9 & rEBH: (i, LU
THEMEE-Z RS (60 1 40~40 1 60) B EEBERL,
4 Fr. B9-1 ~ Fr. B9-7, Fr. B9-3 % Sephadex LH-20
Mgk, DI R-HEE (10 3) WM, ks
P11 (17 mg) . 13 (29 mg) . B Fr. C iRk (A
FE, DIATimEE-TNER (80 : 20~0: 100) A EEVEML,
23] Fr. C1~Fr. C9, Fr. C3 AL, &

-2 R 218 (90 : 10~70 : 30~10 : 90) HAEEUE
i, 455 Fr. C3-1~ Fr. C3-9, Fr. C3-4 &35k AT {1,
W, UL H - (50 2 50) BEME, kA2
(14 mg) . 5 (17 mg), Fr. C3-7 & Sephadex LH-20
Mgk, DI RE-HEE (10 3) WM, ks
15 (17 mg) . 14 (21 mg), Fr. C8 &AL (1
T DA E k- R (80 1 20~50 = 50~20 : 80)
FREEVERL, 753 Fr. C8-1~ Fr. C8-8, Fr. C8-3 &1k
WerE s, DL @ bE-L R OlE (50 = 50) BEML,
BIEE 7 (9mg). 6 (25 mg), Fr.C8-6 &
Sephadex LH-20 RS, L& E-HEE (10 3)
Ve, BEAY 3 (22 mg) . 4 (13 mg) .,

3 £HETE

L&Y 1. %6k K, ESI-MS m/z: 765.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 7.91
(1H, d, J=7.8 Hz, H-2'), 7.59 (1H, dd, J=17.8,
1.8 Hz, H-6'), 6.74 (1H, d, J=7.8 Hz, H-5"),
6.27 (1H, d, J=7.8 Hz, H-8), 6.05 (1H, d, J=
7.8 Hz, H-6); “C-NMR (CDCl,, 150 MHz) §&:
104.2 (C-1), 159.2 (C-2), 134.7 (C-3), 180.6
(C-4), 162.5 (C-5), 98.4 (C-6), 165.3 (C-7),
95.4 (C-8), 161.2 (C-9), 103.5 (C-10), 122.8
(C-1'), 116.8 (C-2"), 146.4 (C-3"), 150.4 (C-
4"y, 117.3 (C-5"), 124.1 (C-6"), VI FEIR 5
it [6] mutabiloside ZU{EFEAR—3L

& 2. ¥ K K, ESI-MS m/z: 324.8
[M+Na]*,"H-NMR ( CDCl,, 600 MHz) &: 12.79
(1H, s, 5-OH), 9.51 (4H, m, 6, 7, 3’, 4'-OH) ,
7.38 (1H, dd, J=7.8, 1.8 Hz, H-6"), 7.35 (1H,
d, J=1.8 Hz, H-2'), 6.91 (1H, d, J=7.8 Hz, H-
5'),6.59 (1H, s, H-3), 6.48 (1H, s, H-8);
"C-NMR ( CDCl,, 150 MHz) §: 117.1 (C-1),
164.3 (C-2), 101.7 (C-3), 177.2 (C-4), 152.4
(C-5), 131.8 (C-6), 151.8 (C-7), 94.2 (C-8),
151.8 (C-9), 103.2 (C-10), 118.5 (C-1'), 110. 4
(C-2'), 146.8 (C-3"), 150.2 (C-4'), 115.3 (C-
5'), 119.2 (C-6'), VI LS SCik [7] 6-F8%%
AR R FUE A L,

k&Y 3. &A@k K, ESI-MS m/z: 351.4
[M+Na]*,'"H-NMR (CDCI,, 600 MHz) §: 14.73
(1H, s, 5-OH), 7.73 (1H, dd, J=7.8, 1.8 Hz,
H-6'), 7.12 (1H, d, J=7.8 Hz, H-5'), 7.05
(1H, s, H-3), 6.76 (1H, d, J=1.8 Hz, H-8),
6.58 (1H, d, J=1.8 Hz, H-6), 3.79 (3H, s, 7-
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OCH,), 3.74 (3H, s, 3'-OCH,), 3.71 (3H, s, 4'-
OCH,) ; "C-NMR (CDCI,, 150 MHz) §: 131.5 (C-
1), 165.2 (C-2), 104.7 (C-3), 181.6 (C-4),
161.9 (C-5), 102.4 (C-6), 163.8 (C-7), 92.5
(C-8), 157.4 (C-9), 105.7 (C-10), 123.6 (C-
1'), 108.1 (C-2"), 154.7 (C-4'), 113.8 (C-5"),
119.2 (C-6'), 55.4 (7-OCH,), 54.2 (3'-OCH,),
56.5 (4'-0CH,) , VI LEHE 530k [8] ARBFER-
7, 3", 4- =B EEA 2L,

a4, @K AK, ESIMS m/z: 397.2
[M+Na]",'"H-NMR ( CDCl,, 600 MHz) &: 13.47
(1H, s, 5-OH), 9.48 (1H, brs, 4'-OH), 7.41
(2H, s, H-2', 6'), 7.18 (1H, s, H-3), 6.92
(1H, s, H-8), 4.07 (3H, s, 7-OCH,) , 3. 84 (6H,
s, 3', 5’-OCH,), 3.71 (3H, s, 6-0CH,); “C-
NMR (CDCl,, 150 MHz) &: 134.2 (C-1), 163.7
(C-2), 104.2 (C-3), 181.7 (C-4), 151.6 (C-5),
128.5 (C-6), 159.3 (C-7), 90.2 (C-8), 151.1
(C-9), 102.8 (C-10), 119.6 (C-1"), 103.7 (C-
2'), 149.5 (C-3"), 139.2 (C-4"), 127.3 (C-5"),
103.7 (C-6"), 59.3 (6-OCH,), 57.2 (7-OCH,),
57.2 (3', 5'-0CH;) ., VL F8dlRS3CHR [9] 5, 4'-
TRH-6, 7, 37, 5 -DUH R R A (A — 5K

k& 5. B @0 K, ESI-MS m/z; 337.4
[M+Na]*,'H-NMR (CDCl,, 600 MHz) §: 14.17
(1H, s, 5-OH), 9.91 (1H, brs, 4'-OH), 7.8l
(2H, d, H-2", 6'), 6.93 (2H, d, H-3, 5"), 6.71
(IH, d, J=1.8 Hz, H-8), 6.29 (1H, d, J=1.8
Hz, H-6), 3.94 (3H, s, 7-OCH,), 3.81 (3H, s,
3’-OCH,); "C-NMR (CDCl,, 150 MHz) §: 146.2
(C-1), 164.7 (C-2), 104.6 (C-3), 174.9 (C-4),
159.2 (C-5), 98.1 (C-6), 166.3 (C-7), 91.4 (C-
8), 156.8 (C-9), 103.2 (C-10), 120.6 (C-1"),
109.5 (C-2'), 147.2 (C-3"), 149.7 (C-4"), 114.7
(C-5"), 119.8 (C-6"), 55.8 (7-OCH,), 54.6 (3'-
OCH,) , VA LBEdESSCHk [9] 5, 4-4L-7, 3'-
PP AR R R A A A — B

&Y 6. HEEAKIAR, ESI-MS m/z: 381.2 [ M+
Na]*,"H-NMR (CDCl,, 600 MHz) &: 10.93 ( 1H,
s, -OH), 6.84 (2H, s, H-3, 6'), 6.52 (1H, s,
H-3"), 6.48 (1H, d, J=1.8 Hz, H-8), 6.35 (1H,
d, J =1.8 Hz, H-6), 4.03 (6H, s, 2’, 5'-OCH,) ,
3.97 (3H, s, 4'-OCH,), 3.88 (3H, s, 7-OCH,) ;
BC-NMR ( CDCl,, 150 MHz) 8. 125.2 (C-1),
3528

161.8 (C-2), 109.2 (C-3), 127.3 (C-4), 161.8
(C-5), 97.2 (C-6), 166.1 (C-7), 91.3 (C-8),
110.4 (C-1'), 149.8 (C-2'), 96.8 (C-3'), 152.5
(C-4"), 153.6 (C-5"), 113.7 (C-6'), 101.6 (C-
4a), 157.3 (C-8a), 55.8 (7-OCH,), 55.8 (2'-
OCH,), 55.1 (4’-OCH,), 54.9 (5'-OCH;), V) I
BE 5 cHk [10] 5-53&-7, 27, 47, 5/-DU AR L
P BB AR — 2

k&M 7. 6 E S, ESI-MS m/z; 188.7
[M+Na]*,'H-NMR ( CDCI,, 600 MHz) &: 11.46
(1H, s, 2-OH), 8.27 (1H, s, 4-OH), 6.31 (1H,
d, J=1.8 Hz, H-5), 6.18 (1H, d, J=1.8 Hz, H-
3), 2.58 (3H, s, 1-OCH,), 2.51 (3H, s, 6-
CH,); "C-NMR (CDCl,, 150 MHz) &; 109.8 (C-
1), 166.8 (C-2), 100.2 (C-3), 161.6 (C-4),
113.5 (C-5), 143.5 (C-6), 32.8 (1-COCH,),
24.6 (6-CH;) . VI FEUESSCHR [11] 2, 4-2%
Fe-6-H H K BB A —2L

k&Y 8. {4 K, ESI-MS m/z: 201.3
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 7.65
(1H, d, J=7.8 Hz, H-7), 7.41 (2H, d, J=17.8
Hz, H-2, 6), 6.73 (2H, d, J=7.8 Hz, H-3, 5),
6.29 (1H, d, J=7.8 Hz, H-8), 3.78 (3H, s, 9-
OCH,) ; "C-NMR (CDCI,, 150 MHz) §: 128.3 (C-
1), 130.2 (C-2), 116.2 (C-3), 162.5 (C-4),
116.2 (C-5), 130.2 (C-6), 145.1 (C-7), 115.2
(C-8), 168.1 (C-9), 52.3 (9-OCH,) . VL b %
53CHR [12] XL P RERR HH ER A A — 3,

& 9. @45, ESI-MS m/z: 215.2
[M+Na]*,'H-NMR ( CDCI,, 600 MHz) &: 10.20
(1H, brs, 4-OH), 7.71 (2H, d, J =7.8 Hz, H-2,
6),6.79 (1H, d, J=7.8 Hz, H-7), 6.71 (2H, d,
J=7.8 Hz, H-3,5),5.63 (1H, d, J=7.8 Hz, H-
8),3.92 (1H, q, J=7.8 Hz, H-1'), 1.05 (3H,
t, J =7.8 Hz, H-2'); “C-NMR (CDCl,, 150 MHz)
8: 124.7 (C-1), 133.5 (C-2), 113.5 (C-3),
142.7 (C-4), 113.5 (C-5), 133.7 (C-6), 142.6
(C-7), 114.2 (C-8), 165.8 (C-9), 59.3 (C-1"),
13.8 (C-2"), PALEdE S 3CHk [13] xR ptE:
1R R AU B A — L,

&Y 10, % Ok K, ESI-MS m/z: 189.2
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 8.03
(1H, d, J=7.8 Hz, H-3,5),6.91 (1H, d, J=7.8
Hz, H-2, 6), 4.41 (1H, q, J=7.8 Hz, H-2"),
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1.42 (1H, t, J=7.8 Hz, H-3"); "C-NMR (CDCl,,
150 MHz) &; 123.6 (C-1), 131.8 (C-2), 114.9
(C-3), 159.4 (C-4), 114.9 (C-5), 131.8 (C-6),
168.2 (C-1'),59.6 (C-2"), 15.1 (C-3"), VU %k
PE53CHR [ 14] XFEEEIR R CFREUE S A — 2L,

&% 11, Ak K, ESI-MS m/z: 401.2
[M+Na]*,"H-NMR ( CDCl,, 600 MHz) &: 6.91
(1H, d, J=7.8 Hz, H-6), 6.76 (2H, d, J=7.8
Hz, H-17, 21), 6.72 (1H, d, J=7.8 Hz, H-14),
6.59 (1H, d, J=7.8 Hz, H-12), 6.56 (2H, d, J=
7.8 Hz, H-18, 20), 6.37 (1H, d, J=7.8 Hz, H-
4), 579 (1H, s, H-9); "“C-NMR ( CDCl,,
150 MHz) &: 199.3 (C-1), 109.3 (C-2), 168.1
(C-3), 106.2 (C-4), 164.1 (C-5), 112.7 (C-6),
141.6 (C-7), 197.2 (C-8), 54.3 (C-9), 102.4
(C-10), 160.2 (C-11), 108.3 (C-12), 156.8 (C-
13), 109.6 (C-14), 142.8 (C-15), 129.4 (C-16),
131.2 (C-17), 115.4 (C-18), 158.3 (C-19),
115.4 (C-20), 131.2 (C-21), Vi ¥4 5 ScHk
[15] diptoindonesin D %{{EHFEA—ZFL,

k&Y 12. HEO KK, ESI-MS m/z; 245.3
[M+Na]",'H-NMR (CDCl,, 600 MHz) &: 7.48
(2H, m, H-3), 7.69 (2H, m, H-4), 3.96 (2H,
m, H-5), 1.17 (3H, t, J=7.8 Hz, H-6) ; "C-NMR
(CDCl,, 150 MHz) &: 159.2 (C-1), 129.4 (C-2),
130.6 (C-3), 129.1 (C-4), 69.3 (C- 5) 19.1 (C-
6)., VL EBES SCHk [16] 402K R — 2Rk
fEEA—F,

&Y 13, BEEMRY), ESI-MS m/z; 669.4
[M+Na]*,"H-NMR (CDCl,, 600 MHz) §: 13.57
(IH, s, 5-OH), 7.21 (3H, m, H-2', 6', 7"),
7.09 (1H, brs, H-2"), 6.94 (1H, d, J=7.8 Hz,
H-6"), 6.71 (1H, d, J=7.8 Hz, H-5'), 6.68
(1H, d, J=7.8 Hz, H-5"), 6.61 (1H, s, H-3),
6.35 (1H, s, H-6), 6.18 (1H, d, J=7.8 Hz, H-
8"),4.74 (1H, d, J=7.8 Hz, H-1"), 3.68 (3H,
s, 3-OCH,) ; “C-NMR (CDCl,, 150 MHz) &:
141.2 (C-1), 163.6 (C-2), 101.5 (C-3), 181.7
(C-4), 157.2 (C-5), 101.5 (C-6), 1643.6 (C-
7), 108.3 (C-8), 157.2 (C-9), 108.3 (C-10),
119.4 (C-1'), 118.6 (C-2'), 144.2 (C-3"),
150.8 (C-4"), 115.7 (C-5"), 112.6 (C-6"), 77.2
(C-1"), 69.5 (C-2"), 71.3 (C-3"), 69.2 (C-4"),
80.3 (C-5"), 60.8 (C-6"), 126.7 (C-1"), 114.6

(C-2"), 147.1 (C-3"), 149.3 (C-4"), 114.6 (C-
5"y, 120.6 (C-6"), 145.7 (C-7"), 115.3 (C-
8"), 164.9 (C-9"), 54.8 (3-OCH,), VI F¥ES
SCHEK [17] 7-O-feruloylorientin E{H 3E AR —3,
&Y 14, BEOBAK, ESI-MS m/z: 381.2 [ M+
Na]*,'H-NMR (CDCI,, 600 MHz) §: 7.02 (2H, d,
J=6.8 Hz, H-2',2"), 6.91 (4H, m, H-6', 6", 5",
5"y, 4.73 (2H, d, J=4.8 Hz, H2, 6), 3.92
(8H, m, H-4B, 88), 3.24 (2H, m, H-1, 5); “C-
NMR (CDCl,, 150 MHz) 6: 134.1 (C-1), 112.3
(C-2), 151.3 (C-3), 148.2 (C-4), 115.4 (C-5),
119.3 (C-6), 86.2 (C-7), 56.1 (C-8), 73.4 (C-
9), 134.1 (C-1"), 112.3 (C-2"), 151.3 (C-3"),
148.2 (C-4"), 115.4 (C-5"), 119.3 (C-6"), 86.2
(C-7"),56.1 (C-8"),73.4 (C-9"), VIFEIES
Mk [18] pinoresinol FEAR—Ef
k&9 15, H @K, ESI-MS m/z: 263.1
[M+Na]",'H-NMR (CDCl,, 600 MHz) §: 7.63
(1H, d, J=9.6 Hz, H-9), 7.38 (1H, d, J=9.6
Hz, H-10), 7.27 (1H, d, J=9.6 Hz, H-7), 7.24
(1H, d, J=9.6 Hz, H-8), 7.08 (1H, dd, J=9.6,
4.8 Hz, H-6), 6.75 (1H, d, J=9.6 Hz, H-1),
6.62 (1H, d, J=9.6 Hz, H-3), 3.94 (3H, s., 4-
OCH,) ; "C-NMR (CDCI,, 150 MHz) §: 112.3 (C-
1), 158.2 (C-2), 102.7 (C-3), 155.1 (C-4),
130.1 (C-5), 113.8 (C-6), 155.4 (C-7), 119.3
(C-8), 128.1 (C-9), 126.1 (C-10), 116.5 (C-
4a), 138.2 (C-8a), 136.1 (C-10a), 122.1 (C-
48), 59.1 (4-OCH,)., Lh F%¥E 5 3CHk [19]
moscatin FEAN—F(
4 &3t HaCat 20 RS 2200
B 2022 4 1~2 ATE# & b EBE 2
WAV AR B 15 0], B E BRI, @ h
Bl ECL R AN e A 2, 2 rp v R 1T 3 S AR
RAFIE AN, e FRIPIE, S35 M
JRJE A B Bk (HaCat Z0A) o @& MTT 355 &
WAk & W%t HaCat 4120, B 96 fLAR, RFAL
HIAZY 10 000 4~ HaCat 40, Zr%010A 15 pL 1k
A1 1~15 (1 4, 8 mg/L) . HIZERM (1. 4
8 mg/L) | HEREL (ROAXTIRYL) , fERESR
R 24 h, BEFLMA MTT {57 4k 2245 5% 4 h
Wﬁﬁ%i&, JA DMSO J&5 i 5249%37 i 45 At i i .
SR AR ASCRE I, F 58 40 i A7 05 R, 5% IR L
B, kA1, 13, 11, 15 %F HaCat 41 i H A #]
3529
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YEF (P<0.05), W1,
x1 EHLEY HaCat AREEFEFENZN (xxs, n=3)

Tab. 1 Effects of various compounds on HaCat cells
viability (x+s, n=3)
e 20 A5 2/ %
1 mg/L 4 mg/L 8 mg/L

1 0.72+0. 15 0.71+0.13 0.44+0. 11"
2 0.76+0. 13 0.74+0. 12 0.72+0. 12
3 0.74+0. 14 0.72+0. 13 0.71+0. 12
4 0.75+0.12 0.73+0. 10 0.71+0. 10
5 0.68+0. 13 0.68+0. 13 0.67+0. 11
6 0.74+0. 13 0.72+0. 12 0.71+0. 11
7 0.75+0. 15 0.75+0. 14 0.74+0. 13
8 0.74+0. 14 0.73+0.13 0.72+0. 11
9 0.71+0. 15 0.69=+0. 14 0.69+0. 12
10 0.74+0. 16 0.72+0. 15 0.71+0. 13
11 0.69+0. 14 0.44+0. 13" 0.43+0.10"
12 0.73+0. 13 0.71+0. 11 0.70+0. 10
13 0.74+0. 15 0.73+0. 14 0.44+0. 11"
14 0.76=+0. 14 0.70+0. 12 0.51+0.09
15 0.45+0. 14" 0.43+0. 13" 0.41+0.11"

FAPEL 0.42+0. 13" 0.40£0. 11" 0.39+0.09 "

X HRZH 0.76+0. 14

. SRR R, © P<0. 05,

5 itig

S FONIRIR T 25, SMHRA MR
VR o ANTR] dt b g e vl ) A i S A 200 M X A
PRI B I AL GV IR R, (2 i B SRR T o
TG AT NG Ay B S i 15 Mk
B, PONE RN R R, e,
11, 13, 15 LB AR R A9 30 ] HaCat 20 i 3
SHIEVEAE T, AR T b Al o i R
JE SRS B AR AL B4 F BOE AR I 47 2507
K S%

S k.

3530

ER P EGEMR. heARmIM]. B, FEREER
AL, 1999.

MzZk. EWw(]]. hEPELRCZERAT, 2020, 18
(6): 95-95.
T,

A
b

=, . £V HS-GC-MS FEZE

[4]

[20]

[21]

TEFE ()], KRB R R4, 2021, 40(6) : 790-795.
RAEH, TH=. SR RKIZHOMT]. P EZ
AR, 2011, 26(4) . 746-748.

R, TGN, kB, . LT ITS2 FAISEE th M
SRR AL R ZR R [T]. R R E R
(PEZGILAAL) , 2014, 16(2) : 307-312.

WM, TRAESR, RSO, & BEE KU — B E L
BTANERRZS AL A T]. 25%4H, 2018, 53(5) . 778-781.
o, kB, IRSUY, S AEEERLE R XA
IEHERFSE[ ], PET 24, 2014, 39(16) : 3094-3101.

BEImgE, BB, BT, . BRIARE 20 Z B AL
OYOYESSEE [T i S O 2018, 24(19):
52-55.

Rk, R, BRI, S5 B RTINS
[J]. "2y, 2014, 45(14) ; 1989-1992.

2R, mER, TSR, % OERGERE R ST
P2, 2016, 47(24) ; 4322-4325.

Feéh, BIAE, R, & Wik fb2g sl BFoE [ T].
258k, 2016, 39(11) ; 2513-2517.

SMETRHIE - RS, B B, B EFRR - XEE B
FFUENE R 5 Sk Ak 28 A AR ST (T]. Pk 25, 2017, 39
(11): 2322-2325.

4 U, BRESFEY, BUSCEK, AR WIHISEAE AL AR A 15T
[J]. Hal2h, 2019, 41(7) ; 1586-1591.

INER, WFER, S, & e TR T].
H%ZG, 2018, 40(9) : 2004-2006.

HokE, D x, EERE, F SRR PR S
WF5E[T]. W2z, 2016, 47(6) . 881-885.

NG, B, BT FHE LM R [T].
E A, 2020, 39(10); 92-99.

AT, 2BRGF, Wekis, & TORE TR T
[J]. ®EE2h, 2015, 46(14) ; 2052-2056.

THIE, METE, T4, & SEEI Ak o K b bk
TR (1], TP2aHE, 2019, 42(6) ; 1301-1305.

Yang D, Liu L Y, Cheng Z Q, et al. Five new phenolic

.
FARE,

Parey
s

compounds from Dendrobium aphyllum[]].
100(6) : 11-18.
Niu XM, Li S H, Li M L, et al. Cytotoxic ent-kaurane

Fitoterapia, 2015,

diterpenoids from Isodon Oeriocalyx var. laxiflora[ ] ]. Planta
Med, 2002, 68 (6): 528-533.

HU=, £ W&, 4 #, % ORESFEI NI IKER
HEGRIISEMA )], PRSI RZGEL, 2015, 26(4)
434-437.



