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Chemical constituents of peptides from Selaginella prostrata

and their neuroprotective activities
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Abstract: The peptide chemical constituents and neuroprotective activities in the whole herb of Selaginella
prostrata were investigated. Thin-layer in situ chemical reaction oriented separation method based on ninhydrin
reagent color development was used to separate and purify the compounds by positive and reversed phase silica
gel column chromatography and high performance liquid chromatography. The structures of the compounds were

identified by spectral data analysis and literature comparison. Fifteen peptides compounds were isolated from 95%



ethanol extract of whole herb of S. prostrata. They were identified as pulvpeptin A (1), nocardiotide A (2), dianthin
C (3), longicalycinin A (4), aurentiamide (5), aurantiamide acetate (6), cyclo-(L-Tyr-L-Pro) (7),
cyclo-(L-Hyp-L-Leu) (8), cyclo-(L-Leu-L-Ile) (9), cyclo-(L-Pro-L-Phe) (10), cyclo-(L-Val-L-Pro) (11),
cyclo-(L-Pro-L-Leu) (12), cyclo-(L-Pro-L-Ile) (13), cyclo-(L-Val-L-Phe) (14), cyclo-(L-Val-L-Val) (15). All the
compounds were isolated from S. prostrata for the first time. Moreover, compounds 2-4 and 7-15 were isolated
from Selaginella genus for the first time. SH-SY5Y cell damage model induced by H.O: was established by cell
culture in vitro. The neuroprotective activity of the isolated compounds was evaluated by MTT assay. Compounds
5, 6 and 8 were showed good neuroprotective activity at the concentration of 50 pmol/L. This study provided a
theoretical basis for the research on the exploitation and utilization of S. prostrata.
Key words: Selaginella prostrata; peptides; chemical constituents; neuroprotective activity

WA (Selaginella prostrata H. S. Kung) NEMBIEMEMHY), 44 BHILEAERA,
FFEF M CZIBD W GRJE LD | BRPE (TR FlmE GRRD S, MWEEEE
M, HIAEGERIAE )R, MRS, BARES W EME. bt HEm bl atAL,
Fb o HNECRT T USCSSE s el P IR RV ST R 4500 R P 22 L A RE R 3. B TER B, B
JERAEY) FEEE A B 5), By el ARSI g 3R A 2 p gy, 2RS4
EELT VS TalE N Wi b O N 76> N 131 AR SR 11 AR

T P A0 A0 i A A A 25 B o3 AN AR P 1 AR AT 9 2 A v 7 S I R R By SR A5
St Ho A 2R B o B ST AR e /D0, (AR R A, 2020 4F [ P 7F 72 1A B RN E A RHE
PEAREH (S. pulvinata) 15y BRBIHREAED . EIRRIRKFE T HEMFHEYL
FROIZRENE, SR H BTX T B RHE Y KSR R BB STIE T AR, A Rt — PR AT
el B AE N EA BRI Z —, R RIS o 0 HZE R R . AR DR 2H T
XA R A B AL O BEAT T E RV R R, A B AR B 0 L AR 2R i 2R AL
BYIC TERF SR TR b, AR BEZH R FH B = W00 S 6 0 T2 R A A R R VRN 18,
RINHAG A AT RE ST IR o TELLEERE b, $OUR FH 2 R 63 20 B H ARG LB 0 1) B A
RS o3 AT 3 B Ak, X PR & AT M A LRI IE M ik, B e 3E— D I B b A
DI R, R A IR 0 S BT R AR S K
1 #RERE
1.1 Y2550

Bruker 400 MHz £l 600 MHz #% W ft 4z ik 4% ({8 [E Bruker A7) ; Agilent 6545 Q-TOF



WA (SEEZHER A7) 3 ELX-800 Mgbri (EEFEHRFAR) ; N-1100-D B fighs 7%
KA (ST IABA AR R HBR AT+ TR P3700 il & B0 i A CREARFIRF 7
P A BR AT ; ODS A IS RE S A YMC-Pack Pro Cis 2l & il k. 5 um, 250 x
10mm (HZA YMC /A7) ; Sephadex LH-20 (¥t GE Healthcare) ; 1EAHAE: (G IERER FIRE
JE GFasa W2 (5 IR THIR AR .

G2 L7 1 DMEM #5770 (415 2391583, 8123131, %[ Fisher Scientific A7) ; 7K
WA R E (5 2208215, 4l 98%, F5E MedChem Express A H]) 5 i AL H
R (it D143932. D103272, LigRHr TANRERMB ARARD « HHER/BEHERM
WEME I DUIRAL SR (%5 202429, 203258, LR A RAEVRAR AT ; SH-SYSY #hL £E4H
FJR A A (o B 2 2 B I R SRR R I UL o 6 ¢ SRR IE Ak CFUH G e 1 52
TmAERAFD ; LFF. WEE (g4, £ Tedia A7) : AMEE. LR OH (i,
E AR AR AR .

1.2 HEPH R

BT 2021 47 ARATWE R ERE, ZWMEEHL YR ELFRIZERE ENE
RGN B Y A5 Selaginella prostrata W45, FEIEFRA (2021-PS-0701) {RAF T 1H1FS
HIRA TRRBARW A L.

1.3 LW A%
1.3.1 =MW 570 3

HUH A HO T 4 55 10 kg A0HE,  FH 95% CBE[EIRIZAR 3 Ik, BFIR 3 h, $REURE R IR
FFRE 1.2kg. BETMANIGEKRE, FRKH AT b, R OBMIET B, H
H, ZBROERHAL (426 @) RAEERAEEAT 08, DL P he-HEE (100 1 151 1) B
Pefii, 2 TLC KiR&JF, L5 9 NS (Fri~Fr9) o HUD & Fri~Fr9 4 F¢ 5 ik 7 2
SR S, G5 R IR 5 Fr5. Fr7 RAEE HAREGSr . 4450 Fr5 (23.8 g) 42 ODS H:Z T
SrES, DUHEE-/K (10 4—>1:000 BREWN, 35 8 N4y (Fr5.1~Fr5.8) o 414y Fr5.3 (2.6
g) % Sephadex LH-20 &/ (HEE) 28k /5152] 6 N7 (Fr5.3.1~Fr5.3.6) , 477 Fr5.3.2

(243.2 mg) @i FH]4% HPLC (ZHE-7K, 30 : 70, 2.0 mL/min) Zitb 5 E{LE5Y) 1 (6.5 mg,
fR=25.6min) 12 (8.2mg, =283 min) . Z4; Fr5.3.4 (68.9 mg) L HELHERMNE
Y11 (25.5mg) . 4143 Fr5.3.5 (184.8 mg) i it -1l & HPLC (HEE-7K, 35 © 65, 2.0 mL/min)
it 52 AEY 14 (11.0 mg, r=36.7 min) A1 15 (4.8 mg, = =42.2 min) . 214} Fr5.6 (3.2

g) ZHERAEEMNT, & be-HEE (80 1 1—>3 1 1) RV, 155 10 M (Fr5.6.1~



Fr5.6.10) . #H4) Fr5.6.5 (95.6 mg) i#id ¥4l HPLC (ZLJfiF-7K, 5545, 2.0 mL/min) 4§
BRI 5 (12.6 mg, tr=32.5min) 16 (9.8 mg, r=27.8 min) . 2414 Fr5.6.7 (115.8
mg) 3B 4% HPLC (ZJE-/K, 45 55, 2.0 mL/min) ik 58L& 7 (6.2 mg, tr=33.8
min) . #4074 Fr7 (5.5¢) KM ODS &AM AT /3 &, M HEE-7K (30 1 70—100 : 0) Ff
FEVEL, 153 6 N5 (Fr7.1~Fr7.6) - #H4) Fr7.2 (359.4 mg) F Sephadex LH-20 4 &5,
AR, 153 4 N (Fr7.2.1~Fr7.2.4) o @4 Fr7.2.2 (94.7 mg) B4 HPLC
(HfE-7K, 30 :70, 2.0 mL/min) LG8 (52mg, ,r=242min) f 13 (8.1 mg,

=389 min) . H45r Fr7.3 (522.8 mg) ARERAE RS, FAMEE-ZR O (500 1—=>3 1 D)
Ve, 193] 4 M5 (Fr7.3.1~Fr7.3.4) . Fr7.3.2 (168.5 mg) %4 Sephadex LH-20 ( FI[i{)
Atk BRI &Y 9 (17.2mg) A10 (7.7mg) . 414 Fr7.4 (615.6 mg) £ Sephadex LH-20
B AE it (R 4ifk)s, @idHl & HPLC (HEE-7K, 50 50, 2.0 mL/min) 53L&
Y3 (145mg, r=168min) M4 (8.6mg, ®r=252min) . 04> Fr7.5 (648.5mg) &%
SRERAL ENT S5, 1l 2] 4 HPLC (ZJE-7K, 35 : 65, 2.0 mL/min) 321654 12 (6.7 mg,
R =33.9min) -
1.3.2 R R ROV

VG AR5 DURE S 43 ) 55 16 9 B8 2 RE AR (50 x 100 mm, AR 1 FIdR 20 b, FI&G-HEE (9:1)
VERREFER, FETF 56 e B R AR TV 7)o AR 1 AR EE, AR 2 BT ECHER AT 3.0 mL
W ER IR TR IR « i ve i B 1 BB EL b7, 036 %5 A1 JE K BB L T 110 °C A T B 4
POKME 1~2 h, FEAEEEUHAR 2 T 800R . BEJS, 1a04R 1 FIAR 2 B 0.2% e = B P B ik 771,
F ORI 3~5 min 20, WHESLRIM SR, iR 2 B8R s R R, MR 1 AR
P ERRETE R, RUNZH D W] 6e 5 A PR IKEURBE I e
1.3.3 PRAMEIZE ORI P PEAN

K MTT EIf IR AT 1~15 (AE>97%) i & Ry 0, SH-SYSY 41 LA
DMEM £ 3£ 35 LA 10% A KIE IR A4F M5 A 1% 55 F K- 85 R T 37 °C. 55 COIKIE N 5%
ARG R4 TP R 9% o IRBOH AU KA LA 1.2 x 10*ANAFLIIREEBERP T 96 LR+ (RFFL
100 puL) , #5537 24 h J5 H 50 pmol/L ML & EKIEEL4EE R B (BHIEXTRED 403 1 h,
JEA 400 umol/L ff] HoO2, AbEE 4 h JEHI 20 uL i) MTT 7K (5 mg/mL) , SRJGTE 37 °C%
PERIE 4ho BRERIFRMUS, ML 150 pL () DMSO ¥& A R0 FF Bk ik, AR

SEH 3 K. KH] SPSS BT T 0T, AR USEMMEAAREE ( x+5) Fon.



2 BRES
2.1 GEEE

WEM1 AHETEEK A HR-ESI-MS: m/z 869.426 8[M+Na]*(calcd for C42HssN19O9Na,
869.428 0) , 433\ Ca2HssN10Ogo 'H NMR (600 MHz, CsDsN) 6: 12.26 (1H, brs, 10-NH),
8.54 (1H, d, J=9.6 Hz, 39-NH) , 832 (1H, brs, 37-NH) , 8.06 (1H, s, 42-NH)) ,
8.03 (1H, d, J=6.0Hz, 2-NH) , 7.82 (1H, d, J=6.0 Hz, H-6) , 7.69 (1H, s, 42-NH,),
7.66 (1H, d, J=6.0Hz, H-7) , 7.55 (1H, brs, H-11) , 7.41 (1H, t, J=7.2 Hz, H-8),
7.37 (1H, d, J=7.2Hz, 23-NH) , 7.28 (1H, brs, 31-NH) , 7.27 (1H, m, H-9) , 5.33
(1H, dd, J=9.6, 1.2Hz, H-31) , 526 (1H, dt, J=9.6, 42 Hz, H-39) , 5.12 (1H,
q» J=54Hz, H-2) , 485 (1H, dd, J=9.0, 42 Hz, H-26) , 4.61 (1H, t, J=7.8 Hz,
H-13) , 458 (1H, dd, J=17.4, 6.0 Hz, H-37a) , 4.40 (1H, dd, J=10.8, 7.8 Hz, H-18),
425 (1H, m, H-23) , 3.86(1H, m, H-16a) , 3.82 (1H, dd, J=17.4, 6.0 Hz, H-37b),
3.70 (1H, dd, J=15.0, 4.8 Hz, H-3a) , 3.66 (1H, m, H-21a) , 3.62 (1H, dd, J=15.0,
4.8 Hz, H-3b) , 3.38 (1H, m, H-29a) , 3.32 (1H, m, H-21b) , 3.31 (1H, m, H-16b),
3.21 (1H, m, H-29b) , 3.03 (1H, m, H-40a) , 2.71 (2H, m, H-41) , 2.66 (1H, m,
H-40b) , 2.33 (1H, m, H-14a) , 2.17 (1H, m, H-19a) , 2.08 (2H, overlapped, H-15a,
H-27a) , 1.99 (1H, m, H-27b) , 1.92 (1H, m, H-14b) , 1.91 (2H, overlapped, H-19b,
H-20a) , 1.88 (1H, m, H-15b) , 1.78 (2H, overlapped, H-20b, H-28a) , 1.69 (2H,
overlapped, H-28b, H-32) , 1.34 (1H, m, H-33a) , 1.28 (1H, m, H-33b) , 1.26 (3H,
d, J=3.6Hz, H-24) , 1.12 (3H, d, J=6.6 Hz, H-35) , 0.76 (3H, t, J=7.2 Hz, H-34);
BCNMR (150 MHz, CsDsN) é6: 172.7 (C-1) , 57.7 (C-2) , 26.2 (C-3) , 109.9 (C-4),
128.8 (C-5) , 1184 (C-6) , 113.2 (C-7) , 122.8 (C-8) , 120.9 (C-9) , 138.0 (C-10),
125.4 (C-11) , 1759 (C-12) , 64.3 (C-13) , 30.5 (C-14) , 259 (C-15) , 48.0 (C-16),
170.6 (C-17) , 65.7 (C-18) , 27.1 (C-19) , 25.6 (C-20) , 47.7 (C-21) , 172.8 (C-22),
47.6 (C-23) , 17.2 (C-24) , 1714 (C-25) , 62.5 (C-26) , 29.6 (C-27) , 25.7 (C-28),
46.8 (C-29) , 173.0 (C-30) , 55.6 (C-31) , 28.6 (C-32) , 23.8 (C-33) , 11.9 (C-34),
17.0 (C-35) , 169.8 (C-36) , 44.6 (C-37) , 173.5 (C-38) , 53.7 (C-39) , 28.8 (C-40),
34.00C-41),175.5(C-42) , A_EHdfa 15 SCRRUISHRIE SE A — B, #2654 1 4 pulvpeptinA .

e 2 O TLERHAK: HR-ESI-MS: m/z 791.423 8[M+Na]* ( caled for



C42HssNsOgNa, 791.4215) , 733 C42Hs6NsOg. 'H NMR (600 MHz, CDsOD) d: 7.56 (1H,
d, J=78Hz, H-12) , 7.46 (1H, d, J=7.8 Hz, H-37) , 7.23 (1H, d, J=7.8 Hz, H-40),
7.18 (1H, d, J=7.8 Hz, H-15) , 7.04 (1H, s, H-17) , 6.99 (1H, m, H-39) , 6.97 (1H,
s, H-42) , 6.95 (1H, m, H-14) , 691 (1H, m, H-38) , 6.88 (1H, m, H-13) , 4.38
(1H, dd, J=9.6, 3.6 Hz, H-8) , 432 (1H, q, J=7.2Hz, H-19) , 423 (1H, d, J=
7.8 Hz, H-22) , 421 (1H, d, J=4.8Hz, H-2) , 3.82 (IH, t, J=72Hz, H27) , 3.36
(1H, t, J=7.8Hz, H-33) , 3.30 (1H, dd, J=15.0, 3.6Hz, H-9a) , 3.06 (1H, dd,
J=15.0, 9.6Hz, H-9b) , 2.83 (2H, td, J=8.4, 1.2Hz, H-34) , 2.02 (1H, m, H-3) ,
198 (1H, m, H-23) , 1.63 (1H, m, H-29) , 1.60 (2H, m, H-28) , 1.29 (2H, m,
H-4) , 1.18 (3H, d, J=7.2Hz, H-20) , 094 (3H, d, J=6.6Hz, H-31) , 0.93 (3H,
d, J=6.6 Hz, H-30) , 0.91 (3H, d, J=6.6 Hz, H-25) , 0.89 (3H, d, J=6.6 Hz, H-24),
0.86 (3H, t, J=72Hz, H-5) , 0.85 (3H, d, J=7.2Hz, H-6) ; BCNMR (150 MHz,
CD;OD) ¢: 173.5 (C-1) , 59.0 (C-2) , 37.0 (C-3) , 27.5 (C-4) , 14.8 (C-5) , 122
(C-6) , 179.1 (C-7) , 56.9 (C-8) , 29.2 (C-9) , 112.3 (C-10) , 1289 (C-11) , 119.6
(C-12) , 119.5 (C-13) , 122.1 (C-14) , 112.1 (C-15) , 138.0 (C-16) , 124.7 (C-17),
173.9 (C-18) , 49.8 (C-19) , 182 (C-20) , 1753 (C-21) , 60.8 (C-22) , 31.8 (C-23),
19.8 (C-24) , 19.0 (C-25) , 171.6 (C-26) , 53.0 (C-27) , 42.0 (C-28) , 25.7 (C-29),
22.6 (C-30) , 22.9 (C-31) , 173.3 (C-32) , 41.6 (C-33) , 26.2 (C-34) , 113.3 (C-35),
128.9 (C-36) , 119.2 (C-37) , 119.4 (C-38) , 122.3 (C-39) , 112.2 (C-40) , 138.8 (C-41),
123.4 (C-42) . VA EHHR S SCRPORIEFE A — 3, WS E W54 2 4 nocardiotide A
&3 wE O ERHAK: HR-ESI-MS: m/Z 699.345 2[M+Na]* ( caled for
C36HasN6O7Na, 699.347 7) , 43 73\ CisHasNsO7. 'H NMR (600 MHz, CsDsN) d: 10.06
(1H, brd, J=1.8Hz, 2-NH) , 942 (IH, d, J=84Hz, 29-NH) , 9.18 (1H, t, J=4.8
Hz, 22-NH) , 897 (1H, d, J=6.6Hz, 16-NH) , 7.58 (1H, d, J=9.0Hz, 11-NH) ,
7.11~7.36 (5H, m, H-32, H-33, H-34, H-35, H-36) , 6.99 (2H, d, J=8.4 Hz, H-5,
H-9) , 6.90 (2H, d, J=8.4Hz, H-6, H-8) , 531 (IH, m, H-29) , 492 (1H, t, J=
9.0 Hz, H-11) , 475 (1H, m, H-2) , 4.69 (1H, dd, J=13.8, 7.2 Hz, H-22a) , 4.62
(1H, t, J=6.6Hz, H-16) , 3.92 (1H, d, J=7.8Hz, H-24) , 3.75 (1H, dd, J=12.0,

54 Hz, H-30a) , 3.56 (1H, m, H-27a) , 3.45 (1H, m, H-22b) , 3.44 (IH, t, J=12.6



Hz, H-3a) , 3.35 (1H, dd, J=12.0, 3.6 Hz, H-30b) , 3.33 (1H, m, H-27b) , 3.02 (1H,
dd, J=12.6, 10.2Hz, H-3b) , 2.41 (IH, m, H-12) , 2.30 (2H, m, H-18) , 2.23 (IH,
dd, J=114, 6.0Hz, H-25a) , 2.11 (1H, m, H-17) , 1.25 (3H, d, J=6.6 Hz, H-14),
1.23 (2H, m, H-26) , 1.13 (3H, d, J=6.6 Hz, H-20) , 1.10 (3H, d, J=6.6 Hz, H-13),
1.02 (1H, m, H-25b) , 0.85 (3H, t, J=7.2Hz, H-19) ; 3CNMR (150 MHz, CsDsN)
§: 171.0 (C-1) , 55.1 (C-2) , 37.8 (C-3) , 1262 (C-4) , 131.2 (C-5) , 116.5 (C-6),
1582 (C-7) , 116.5 (C-8) , 1312 (C-9) , 173.2 (C-10) , 58.4 (C-11) , 31.8 (C-12),
19.2 (C-13) , 19.3 (C-14) , 1722 (C-15) , 61.5 (C-16) , 36.4 (C-17) , 25.6 (C-18),
11.5 (C-19) , 162 (C-20) , 171.0 (C-21) , 44.4 (C-22) , 172.5 (C-23) , 61.9 (C-24),
30.0 (C-25) , 21.8 (C-26) , 46.7 (C-27) , 171.6 (C-28) , 55.5 (C-29) , 38.4 (C-30),
139.0 (C-31) , 129.7 (C-32) , 128.8 (C-33) , 126.8 (C-34) , 128.8 (C-35), 129.7 (C-36).
DA 5 SRR R GE B AR — 3, W E &) 3 8 dianthin C.

e 4 O ERKHAK: HR-ESI-MS: m/ 634.264 8[M+Na]* ( caled for
C34H37NsO6Na, 634.263 6) , 7> 3 C3aH37NsOs. 'HNMR (600 MHz, CsDsN) 6: 10.91
(1H, d, J=7.2Hz, 27-NH) , 8.54 (1H, brs, 4-NH) , 8.45 (1H, d, J=9.6 Hz, 18-NH),
8.30 (1H, d, J=9.0Hz, 2-NH) , 7.58 (2H, d, J=84Hz, H-21, H-25) , 7.35 (2H,
d, J=84Hz, H-22, H-24) , 7.02~7.42 (10H, m, H-7, H-8, H-9, H-10, H-11, H-30,
H-31, H-32, H-33, H-34) , 535 (1H, m, H-18) , 5.06 (1H, m, H-4) , 4.85 (1H,
dd, J=162, 9.0Hz, H-2a) , 442 (1H, t, J=84Hz, H-13) , 438 (1H, m, H-27) ,
3.96 (1H, m, H-19a) , 3.86 (1H, m, H-28a) , 3.81 (1H, m, H-16a) , 3.63 (1H, m,
H-28b) , 3.62 (1H, dd, J=16.2, 9.0Hz, H-2b) , 3.45 (IH, m, H-19b) , 3.43 (1H,
m, H-16b) , 328 (1H, m, H-5a) , 3.21 (1H, m, H-5b) , 191 (1H, m, H-15a) ,
1.82 (2H, m, H-14) , 1.66 (1H, m, H-15b) ; '3C NMR (150 MHz, CsDsN) d: 170.8
(C-1) , 437 (C-2) , 1713 (C-3) , 572 (C-4) , 36.8 (C-5) , 138.6 (C-6) , 129.9
(C-7) , 1289 (C-8) , 126.7 (C-9) , 1289 (C-10) , 129.9 (C-11) , 170.8 (C-12) ,
60.4 (C-13) , 30.6 (C-14) , 23.0 (C-15) , 48.9 (C-16) , 171.3 (C-17) , 54.4 (C-18),
35.6 (C-19) , 127.6 (C-20) , 130.8 (C-21) , 116.5 (C-22) , 158.0 (C-23) , 116.5 (C-24),
130.8 (C-25) , 171.3 (C-26) , 57.8 (C-27) , 40.2 (C-28) , 140.2 (C-29) , 130.3 (C-30),

129.0 (C-31) , 126.9 (C-32) , 129.0 (C-33) , 130.3 (C-34) . VL F¥¥E 5 wErRe24RiE



A, WEENEY) 4 4 longicalycinin A,

WEM S ANTEN A HR-ESI-MS: m/z 425.182 7[M+Na]* (caled for CasHa6N2O3Na,
425183 6) , 4 ¥l CosHN203. 'HNMR (600 MHz, CD;OD) §: 7.02~7.70 (15H, m,
Ar-H) , 479 (1H, m, H-2) , 4.06 (1H, m, H-1") , 3.43 (2H, m, H-9") , 3.15 (1H,
dd, J=13.2, 6.0Hz, H-3a) , 2.98 (1H, dd, J=13.2, 9.0Hz, H-3b) , 2.91 (1H, dd,
J=132, 6.0Hz, H-2"a) , 2.72 (1H, dd, J=13.2, 9.0 Hz, H-2"b) ; '3C NMR (150 MHz,
CD;OD) d: 173.5 (C-1) , 56.9 (C-2) , 39.2 (C-3) , 139.9 (C-4) , 129.6 (C-5) , 130.5

(C-6) , 128.6 (C-7) , 130.5 (C-8) , 129.6 (C-9) , 1702 (C-1") , 135.5 (C-2") , 129.5
(C-3") , 128.0 (C-4") , 133.1 (C-5") , 128.0 (C-6") , 129.5 (C-7") , 54.5 (C-1") ,
38.1 (C-2") , 138.9 (C-3") , 129.6 (C-4") , 130.5 (C-5") , 127.5 (C-6") , 130.5 (C-7"),
129.6 (C-8") , 64.1 (C-9") . DL LHdls 53R 2Rk FA —3, MEEEN S 5 Wi

B o

&6 HETCEH A ; HR-ESI-MS: m/z 467.192 9[M+Na]* (caled for C27H2sN204Na,
467.194 1) , 413 CyH2sN204. 'HNMR (600 MHz, CD;OD) §: 7.06~7.77 (15H, m,
Ar-H) , 478 (1H, m, H-2) , 430 (1H, m, H-1") , 3.97 (1H, dd, J=12.0, 4.2 Hz,
H-9"a) , 3.89 (1H, dd, J=12.0, 6.0 Hz, H-9"b) , 3.12 (1H, dd, J=13.8, 7.2 Hz, H-3a),
2.99 (1H, dd, J=13.8, 9.0 Hz, H-3b) , 2.85 (1H, dd, J=13.8, 6.6 Hz, H-2"a) , 2.78
(1H, dd, J=13.8, 9.0 Hz, H-2"b) , 2.00 (3H, s, OAc) ; 3C NMR (150 MHz, CD;OD)
5: 1729 (C-1) , 56.9 (C-2) , 39.2 (C-3) , 138.7 (C-4) , 129.7 (C-5) , 130.5 (C-6),
128.6 (C-7) , 130.5 (C-8) , 129.7 (C-9) , 170.2 (C-1") , 1355 (C-2") , 127.7 (C-3"),
129.6 (C-4") , 133.1 (C-5") , 129.6 (C-6") , 127.7 (C-7") , 51.4 (C-1") , 382 (C-2"),
139.0 (C-3") , 130.4 (C-4") , 129.6 (C-5") , 128.0 (C-6") , 129.6 (C-7") , 130.4 (C-8"),
66.4 (C-9") , 173.6 (OAc) , 21.0 (OAc) o VA EHHES SCHRR 2SHRIEFEA —5, Hw
&Y 6 b s AL Z BRI -

&M T BEAREE (CH;0H) ; HR-ESI-MS: m/z 283.107 5[M+Na]* (calcd for
C14sH16N203Na, 283.1053) , 4T3 CisH1sN203. 'H NMR (600 MHz, CDsOD) 6: 7.05 (2H,
d, J=84Hz, H-12, H-16) , 6.72 (2H, d, J=8.4Hz, H-13, H-15) , 437 (IH, t, J=
3.6Hz, H-9) , 406 (1H, dd, J=11.2, 6.6 Hz, H-6) , 3.56 (1H, m, H-3a) , 3.38 (1H,

m, H-3b) , 3.07 (2H, m, H-10) , 2.11 (IH, m, H-5a) , 1.82 (2H, m, H-4) , 1.22



(1H, m, H-5b) ; BCNMR (150 MHz, CD;OD) ¢: 167.0 (C-1) , 46.0 (C-3) , 22.8
(C-4) , 295 (C-5) , 60.2 (C-6) , 170.8 (C-7) , 58.0 (C-9) , 37.8 (C-10) , 127.7
(C-11) , 1322 (C-12) , 1162 (C-13) , 157.7 (C-14) , 1162 (C-15) , 1322 (C-16).
DA b B4l 5 SRR TE S A — 3, MU S T - (L-TR R TR -L-IH AR

e 8 HETCEH A ; HR-ESI-MS: m/z 249.120 3[M+Na]* (calcd for C11HisN2OsNa,
249.121 00 , 413\ C1iHisN203. 'HNMR (600 MHz, CD;OD) §: 4.53 (1H, dd, J=10.2,
6.6Hz, H-8) , 447 (1H, t, J=42Hz, H-6) , 4.18 (1H, m, H-3) , 3.67 (1H, dd, J
=13.2, 48Hz, H-9b) , 3.44 (1H, d, J=13.2Hz, H-9a) , 2.28 (1H, dd, J=13.2, 6.0
Hz, H-7b) , 2.10 (1H, m, H-7a) , 1.92 (2H, m, H-10b, H-11) , 1.52 (1H, m, H-10a),
0.96 (6H, overlapped, H-12, H-13) ; 3C NMR (150 MHz, CD3;OD) ¢: 169.4 (C-2) ,
55.0 (C-3) , 173.5 (C-5) , 59.1 (C-6) , 38.6 (C-7) , 69.5 (C-8) , 55.6 (C-9) , 39.8
(C-10) , 262 (C-11) , 22.6 (C-12) , 23.7 (C-13) . PLEHdsi 5 SRR I8 FE A — 5L,
S LAY 8 MR- (L-FRIERR-L- &) -

&M AT EIN K HR-ESI-MS: m/z 249.156 1[M+Na]* (calced for C12H22N>0:Na,
249.1574) , 433 C12HaN202. 'THNMR (400 MHz, CDCl3) 6: 6.00 (1H, brs, H-1) ,
4.03 (1H, d, J=104Hz, H-6) , 3.96 (1H, brs, H-3) , 2.16 (1H, m, H-11) , 2.09
(2H, m, H-12a) , 1.89 (1H, dd, J=13.6, 10.0 Hz, H-7a) , 1.72 (1H, m, H-8) ,
1.64 (1H, m, H-7b) , 1.48 (1H, m, H-12b) , 1.03 (3H, d, J=7.2Hz, H-14) , 0.97

(3H, d, J=6.8Hz, H-10) , 0.96 (1H, t, J=7.2Hz, H-13) , 0.95 (3H, d, J=6.8 Hz,
H-9) ; BCNMR (100 MHz, CDCl3) 6: 1672 (C-2) , 60.3 (C-3) , 168.7 (C-5) , 53.3
(C-6) , 43.7 (C-7) , 242 (C-8) , 21.3 (C-9) , 23.5 (C-10) , 38.4 (C-11), 24.6 (C-12),
12.0 (C-13) , 15.7 (C-14) . DA &R 5 RSB B A — 2, MUE e & 9 Fh- (L-

= TA

SEMR-L-REAR) -

&M 10 AL ERK K: HR-ESI-MS: m/Zz 267.110 8]M+Na]* ( caled for
C14H16N202Na, 267.1104) , 43T 3 Ci4sHisN202. 'H NMR (600 MHz, CDs;OD) ¢: 7.28 (5H,
m, H-12, H-13, H-14, H-15, H-16) , 4.46 (1H, m, H-9) , 4.10 (1H, m, H-6) , 3.56

(1H, m, H-3a) , 3.39 (I1H, m, H-3b) , 3.18 (2H, m, H-10) , 2.10 (1H, m, H-5a),
1.82 (2H, m, H-4) , 1.23 (1H, m, H-5b) ; 13C NMR (150 MHz, CD;OD) §: 171.0 (C-1),

46.0 (C-3) , 22.8 (C-4) , 294 (C-5) , 60.2 (C-6) , 167.0 (C-7) , 57.7 (C-9) , 383



(C-10) , 137.4 (C-11) , 129.5 (C-12, C-16) , 131.1 (C-13, C-15) , 128.1 (C-14) .
DA b3 5 SCRPRGE B AR — 3, WO E A 10 M- (L-THER-L- AN AR .

&M 11 AEER A (CHCL) ;3 HR-ESI-MS: m/z 219.113 3[M+Na]* (caled for
CioHiN2OoNa, 219.1104) , 43F 3 CioHieN202. 'H NMR (400 MHz, CDCl3) 6: 4.10 (1H,
t, J=8.0Hz, H-2) , 395 (1H, s, H-7) , 3.55 (2H, m, H-5) , 2.38 (2H, m, H-3) ,
2.05 (2H, m, H-4) , 1.90 (1H, m, H-8) , 1.07 (3H, d, J=8.0Hz, H-9) , 0.92 (3H,
d, J=8.0Hz, H-10) ; BCNMR (100 MHz, CD;OD) ¢: 170.5 (C-1) , 60.6 (C-2) , 28.9

(C-3), 225 (C-4) , 453 (C-5) , 165.0 (C-6) , 59.0 (C-7) , 28.6 (C-8) , 19.5 (C-9),
16.8 (C-10) . VA FHl 5CERPOHRE AR — 2, W& 11 - (L-SER-L-Ti2
) .

&M 12 AL E BN AK; HRESIMS: m/Zz 233.123 7[M+Na]* ( caled for
CiiHisN2O2Na, 233.126 1) , 4+ F 20 C1iHisN202. 'H NMR (400 MHz, CD;0D) 6: 4.30 (1H,
m, H-5) , 3.88 (1H, m, H-7) , 3.65~3.47 (2H, m, H-5) , 2.38 (1H, m, H-3a) , 2.00

(1H, m, H-3b) , 1.55~2.09 (5H, m, H-4, H-8, H-9) , 1.03 (3H, d, J= 6.4 Hz, H-10),
1.00 (3H, d, J=6.4Hz, H-11) ; BCNMR (100 MHz, CD;0D) ¢: 171.7 (C-1) , 59.4
(C-2), 30.0 (C-3), 23.2 (C-4) , 46.8 (C-5) , 169.1 (C-6) , 57.2 (C-7) , 43.7 (C-8),
25.6 (C-9) , 23.4 (C-10) , 22.0 (C-11) o PAEEHs 5 CRPOHRIE A —5, S Ehs
Y12 ¥h- (L-HRR-L-2 2R -

&M 13 AL E BN K HRESIMS: m/Zz 233.125 3[M+Na]* ( caled for
CiiHisN2O2Na, 233.126 1) , 43 F 3 CiiHisN202. 'H NMR (600 MHz, CDCl3) 6: 5.82 (1H,
s, NH) , 408 (1H, t, J=84Hz, H-2) , 3.99 (I1H, brs, H-7) , 3.64 (IH, m, H-5a),
3.56 (1H, m, H-5b) , 2.38 (1H, m, H-8) , 2.32 (1H, m, H-3a) , 2.05 (2H, m, H-3b,
H-4a) , 1.91 (1H, m, H-4b) , 1.45 (1H, m, H-9a) , 1.18 (1H, m, H-9b) , 1.06 (3H,
d, J=72Hz, H-11) , 095 (1H, t, J=7.2Hz, H-10) ; BC NMR (150 MHz, CDCl3) 6:
165.0 (C-1) , 58.9 (C-2) , 28.6 (C-3) , 22.5 (C-4) , 452 (C-5) , 169.9 (C-6) , 60.6

(C-7) , 354 (C-8) , 242 (C-9) , 122 (C-10) , 16.0 (C-11) . LA EEE 5 CHRER
EEEA—I, MEEMED 13 M- (L-HER-L-FwE8 i) -
&M 14 LOsHIR A (CH;OH) ; HR-ESI-MS: m/z 269.127 5[M+Na]* (calcd for

CisHisN>OoNa, 269.126 1) , T3 CisHisN2O2. 'H NMR (400 MHz, DMSO-ds) J: 8.10



(1H, s, 4NH) , 7.90 (1H, s, 1-NH) , 7.16~7.26 (5H, m, Ar-H) , 421 (1H, m,
H-3) , 3.53 (1H, m, H-6) , 3.14 (1H, dd, J=13.6, 4.0 Hz, H-10a) , 2.90 (IH, dd,
J=13.6, 48Hz, H-10b) , 1.70 (1H, m, H-7) , 0.68 (3H, d, J=6.8Hz, H-9) , 0.29
(3H, d, J=6.8 Hz, H-8) ; 13C NMR (100 MHz, DMSO-ds) 0: 166.7 (C-2) , 55.1 (C-3),
166.5 (C-5) , 59.4 (C-6) , 31.1 (C-7) , 16.3 (C-8) , 18.3 (C-9) , 38.0 (C-10) , 136.4
(C-11) , 130.3 (C-12) , 128.0 (C-13) , 128.0 (C-14) , 128.0 (C-15) , 130.3 (C-16).
DA Ed 5 SRR TE S A — 3, MU A 14 AR (L-WER-L- R AR

&M 15 Ltk AE (CH;OH) ; HR-ESI-MS: m/z 221.125 5[M+Na]* (calcd for

CioH1sN2O2Na, 221.126 1) , 73T 3 CioHisN202. '"HNMR (400 MHz, DMSO-ds) J: 7.88
(2H, s, NH) , 3.64 (2H, brs, H-2, H-2") , 2.12 (2H, m, H-3, H-3") , 0.90 (6H,
d, J=72Hz, H-4, H-4) , 0.80 (6H, d, J=7.2Hz, H-5, H-5") ; 3CNMR (100 MHz,
DMSO-ds) §: 167.5 (C-1) , 59.3 (C-2) , 312 (C-3) , 18.8 (C-4), 17.5 (C-5) , 167.5
(C-1") 1, 593 (C-2"), 312 (C-3) , 188 (C-4) , 17.5 (C-5") . DL E¥dlE 5 CHrb
WA 2, WG 15 N¥- (L-BER-L-HER) .

WA 1~15 M5 LK 1,
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Fig. 1 The chemical structures of compounds 1-15
2.2 WARFIEMENR
PRAMEST Ho02 55 SH-SYSY AR 518, SR A MTT iR & I A 2 LR 1
SIS R MK 1 s, HXTHRA LR, SRR EE R B ERFIK (P<0.01) 3 S
AL, (&Y 5. 6 A1 8 £ 50 pmol/L ¥ EE T X HaOo 55 WA 2 4 M 453 05 2 B Y R 47 ) O
PHER (P<0.001) , 2 AMELN A7 RS2 H H02 515 )5 1) (48.52+0.67) %IeFt % (80.24
+£1.52) %, (78.11£0.74) %A (80.69 +2.07) %, ihtEdRAE 5P RKEHSEERE
(84.86 + 1.56%) FAM 2. HGY 3 M 4 78 50 pmol/L ¥ BN X HaOo 175 5 I 22 41 il 454
DI I —E KRS YE (P <0.01) , 705l SH-SYSY 4 /735 R i1 (15.00%) A1
(11.83%) o HABLAPITE 50 pmol/L 3R N4 HaOo 1755 [ e 28 40 453 495 7C W B AR B ik R

R 1 AW 1~15 51 H,0, %S SH-SYSY GBI ER ( x+s5,n=3)
Table 1 Neuroprotective effects of compounds 1-15 on H2Oz-induced injury in SH-SY5Y cells ( x s, n=3)

wEY) i) RERRIRS wEY) AMAFIE R




Compound Cell viability (%) Compound Cell viability (%)

St 4H. Control group 100.00 £ 0 7 53.95 + 1.88"
R4 Model group 48.52 £ 0.67* 8 80.69 +2.07""
KGR E

Trolox 84.86 + 1.56 9 49.78 +0.59

1 50.42 +0.91 10 52.45+1.92

2 45.64 +1.34 11 50.19 % 0.66

3 63.52+0.85™ 12 48.72 £ 0.37

4 60.35+0.88" 13 50.64 = 1.50

5 80.24 + 1.52"™ 14 46.85+0.75

6 78.11 +0.74™ 15 47.88+0.15

T SXHRAEE, “P<0.01; SEMALLE, "P<0.05"P<0.01,""P<0.001,
Note: Compared with control group, *P < 0.001; Compared with model group, *P < 0.05, P < 0.01,” P < 0.001.
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PEU, K 70 JE T 2 = 0] Sk € 1 R SR A 2 SRR ) 3 8 50 R 2 R i 4y
BEHER WA 95% LRFIRIUIIN LTR LEEFAL /Y B %E T 15 MR ED, 64 1 3
JUBE (1 24K (20 3) , TATK (4, 2 MEMERK (5. 6) 19 MRk
WE (1~15) o Hh, WEY 2~4. 715 HERNEHBRY 3 2535, E 1-15
NERMHE R R E]. (B 5. 6 F1 8 X Ho0: 15 S 1) SH-SYSY 4l 15 = B Hi 4
UFRM RIS TE, AR RAEE R R ALy G (31.72%) + (29.59%) M (32.17%) .
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P, Ryt — B FOAZAE Y 2 R T R AR s v B T R, R X — A BRI TR
FAR AL S RS K

SE AR

1 Chinese Flora Editing Committee.Flora of China( ' [& f£4/) & )[M].Beijing:Science Press,2004,6:206.

2 Wei HJ,Wang ZW,Chen B.Eight newly recorded species of lycophytes and ferns from Hubei Province[J].J
Plant Resour Environ(fH4 % i -5 #5524 4)),2021,30:72-74.

3 Jiang HY,Lv JK,Shao JH,et al.Chemical constituents from Selaginella prostrata H. S. Kung and their
a-glucosidase inhibitory activities[J].Nat Prod Res Dev(KA =¥ 7 5 7 &),2024,36:37-43.

4 Zou ZX,Xu PS,Zhang GG,et al.Selagintriflavonoids with BACEI inhibitory activity from the fern



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Selaginella doederleinii[J].Phytochemistry,2017,134:114-121.

Zou ZX,Tan GS,Zhang GG,et al. New cytotoxic apigenin derivatives from Selaginella doederleinii[J].Chin
Chem Lett,2017,28:931-934.

Li W,Tang GH,Yin S,et al.Selaginellins from the genus Selaginella:isolation,structure,biological activity,and
synthesis[J].Nat Prod Rep,2021,38:822-842.

Zou ZX,Xu KP,Li FS,et al.A new pyrrole alkaloid from Selaginella moellendorfii Hieron[J].Chin Chem
Lett,2013,24:114-116.

Long HP,Tan GS,Zhu GZ,et al.Study on phenylpropanoids and lignans from Selaginella involven[J].Chin
Tradit Herb Drugs(H1##4),2016,47:3773-3778.

Long HP,Li FS,Yang ZB,et al.Peptide chemical constituents from Selaginella involven Spring and their
protective effects on anoxic/reoxygenation-induced PC-12 cell damage[J].Nat Prod Res Dev( KR F= ¥ 7
5I17%),2014,26:947-951.

Liu R,Zou H,Zou ZX,et al. Two new anthraquinone derivatives and one new triarylbenzophenone analog
from Selaginella tamariscina[J].Nat Prod Res,2020,34:2709-2714.

Yang JW,Pokharel YR,Kim M,et al.Inhibition of induciblenitric oxide synthase by sumaflavone isolated
from Selaginellatamariscina[J].J Ethnopharmacol,2006,105:107-113.

Long HP,Liu J,Xu PS,et al.Hypoglycemic flavonoids from Selaginella tamariscina(P.Beauv.)
Spring[J].Phytochemistry,2022,195:113073.

Zou ZX,Xu PS,Wu CR,et al.Carboxymethyl flavonoids and a chromone with antimicrobial activity from
Selaginella moellendorffii Hieron[J].Fitoterapia,2016,111:124-129.

Jing XD,Lv X,Wang HG,et al. Advances in research on chemical constituents and pharmacological activities
of genus Selaginella[J].Lishizhen Med Mater Med Res(IF 2 [ I [£] 24),2018,29:959-963.

Lv HW,Li YX,Zhu MD,et al.A cyclic peptide and two pairs of norlignan lignanoside epimers from
Selaginella pulvinata[J].Fitoterapia,2020,143:104562.

Yan XJ,Wen J,Song Y,et al.A new cyclopeptide from Selaginella tamariscina[J].China J Chin Mater
Med(H Bl 71 24 2% 3%),2022,47:4391-4394.

Zhuang LW,Zhou WJ,Mao YL,et al.lsolation and purification of diketopiperazines with antialgal activity
from marine macroalgae[J].Mar Sci Bull(#{¥i##R),2022,41:703-712.

Zhou J,Tan NH.A new method for thin-layer chemical identification of plant ring skin and its application in
phytochemical studies[J].Chin Sci Bull(£} %18 %),2000,45:1047-1051.

Liao ZD,Xu FQ,Wu DL,et al.LA new benzophenone isolated from fibrous roots of Anemarrhena
asphodeloides[J].China J Chin Mater Med( 7 [E HF 24 4% ),2019,44:1392-1396.

Ibrahim AH,Attia EZ,Hajjar D,et al.New cytotoxic cyclic peptide from the marine sponge-associated
Nocardiopsis sp.UR67[J].Mar Drugs,2018,16:290.

Hsieh PW,Chang FR,Wu CC,et al.New cytotoxic cyclic peptides and dianthramide from Dianthus
superbus[J].J Nat Prod,2004,67:1522-1527.

Hsieh PW,Chang FR,Wu CC,et al.Longicalycinin A,a new cytotoxic cyclic peptide from Dianthus superbus
var. longicalycinus(Maxim.) Will.[J].Chem Pharm Bull,2005,53:336-338.

Yang GZ,Shi K,Gan F,et al.Isolation and ldentification of phenolic chemical constituents from Euphorbia
hirta L.[J].J South-cent Minzu Univ:Nat Sci(H 5 B A 22 224k E BHiR),2017,36:43-46.

Fang FK,Tang H,Liu BS,et al.Study on chemical constitunts of sponge Agelas mauritiana from the South
China Sea[J].J Pharm Pract(Z4 %5k 4% %),2015,33:242-245.

Zan K,Chen XQ,Fu Q,et al.Chemical ingredients isolated from the aerial parts of Artemisia anomala[J].Chin



Pharm Sci,2010,19:95-99.

26 Lin J,Lin XP,Ai W,et al.Study of metabolites from a deepsea actinomycete strain Actinomadura sp.
01119[J].Nat Prod Res Dev(RIR it 51 57T %),2014,26:1026-1029.

27  Chen RQ,Luo XC,Lin HW,et al.Secondary metabolites of a marine sponge associated Streptomyces parvulus
162432[J].Chin Tradit Herb Drugs(H ##),2023,54:4104-4110.

28 Xu M,Yu ZX,Zhang B,et al.Chemical constituents with a-glucosidase inhibitory activities from seeds of
Morinda citrifolia(Noni)[J].China J Chin Mater Med(* [ fF 2524 %),2022,47:3519-3525.

29  Kuang QX,Tan L,Luo Y,et al.Chemical constituents of the endophytic fungus Fusarium proliferatum from
Ligusticum chuanxiong Hort.[J].Chin J Appl Environ Biol(3 F 5 #3549 %%#k),2021,27:1318-1325.

30 Zhang HQ,Deng GG,Wang JZ.et al.Study on constituents from cultures of fungus Phellinus
lonicerinus[J].Nat Prod Res Dev( KR =W 7 -5 HK),2021,33:1866-1870.

31 Sun JB,Wang SP,Wang J.et al.Study on chemical constituents of sponge Mycale sp. from the South China
Sea[J].J Pharm Prat(%j %% 5 B4k ),2017,35:308-314.

32 Yao FZ.Study on the chemical constituents of the rhizome of Kaempferia galanga
L.[D].Guangzhou:Guangdong Pharmaceutical University(J < 2%l K 2#),2018.

Yeki F39: 2023-12-26 X HM:

HEWH: WMEHE TR AMREHFERE (23B0751) 5 #if4E BRREEETH (20221130272,

2020JJ5204)

*W(F/E# E-mail: chenxiaoming3012@163.com



	1 材料与方法
	1.1仪器与试剂
	1.2植物材料
	1.3实验方法

	2 结果与分析
	2.1 结构鉴定

	图1 化合物1~15的化学结构
	Fig. 1 The chemical structures of compounds 1-15
	3 讨论与结论
	1Chinese Flora Editing Committee.Flora of China(中国植
	2Wei HJ,Wang ZW,Chen B.Eight newly recorded species
	3Jiang HY,Lv JK,Shao JH,et al.Chemical constituents
	4Zou ZX,Xu PS,Zhang GG,et al.Selagintriflavonoids w
	5Zou ZX,Tan GS,Zhang GG,et al.New cytotoxic apigeni
	6Li W,Tang GH,Yin S,et al.Selaginellins from the ge
	7Zou ZX,Xu KP,Li FS,et al.A new pyrrole alkaloid fr
	8Long HP,Tan GS,Zhu GZ,et al.Study on phenylpropano
	9Long HP,Li FS,Yang ZB,et al.Peptide chemical const
	10Liu R,Zou H,Zou ZX,et al.Two new anthraquinone der
	11Yang JW,Pokharel YR,Kim M,et al.Inhibition of indu
	12Long HP,Liu J,Xu PS,et al.Hypoglycemic flavonoids 
	13Zou ZX,Xu PS,Wu CR,et al.Carboxymethyl flavonoids 
	14Jing XD,Lv X,Wang HG,et al.Advances in research on
	15Lv HW,Li YX,Zhu MD,et al.A cyclic peptide and two 
	16Yan XJ,Wen J,Song Y,et al.A new cyclopeptide from 
	17Zhuang LW,Zhou WJ,Mao YL,et al.lsolation and purif
	18Zhou J,Tan NH.A new method for thin-layer chemical
	19Liao ZD,Xu FQ,Wu DL,et al.A new benzophenone isola
	20Ibrahim AH,Attia EZ,Hajjar D,et al.New cytotoxic c
	21Hsieh PW,Chang FR,Wu CC,et al.New cytotoxic cyclic
	22Hsieh PW,Chang FR,Wu CC,et al.Longicalycinin A,a n
	23Yang GZ,Shi K,Gan F,et al.Isolation and ldentifica
	24Fang FK,Tang H,Liu BS,et al.Study on chemical cons
	25Zan K,Chen XQ,Fu Q,et al.Chemical ingredients isol
	26Lin J,Lin XP,Ai W,et al.Study of metabolites from 
	27Chen RQ,Luo XC,Lin HW,et al.Secondary metabolites 
	28Xu M,Yu ZX,Zhang B,et al.Chemical constituents wit
	29Kuang QX,Tan L,Luo Y,et al.Chemical constituents o
	30Zhang HQ,Deng GG,Wang JZ,et al.Study on constituen
	31Sun JB,Wang SP,Wang J,et al.Study on chemical cons
	32Yao FZ.Study on the chemical constituents of the r


