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Abstract: Objective To investigate the chemical constituents from fruits of Tribulus terrestrer and their antioxidant activity.
Methods The compounds were isolated and purified by silica gels column chromatography and Sephadex LH-20 column
chromatography. Their structures were identified based on NMR, MS, IR, UV and other spectroscopic techniques. Their antioxidant
activity were evaluated by scavenging capacity on DPPH, ABTS and -OH radicals. Results Ten compounds were isolated from
75% methanol extract of the fruits of 7. ferrestrer and identified as (£)-4-hydroxy-N-(3-(4-hydroxy-3-methoxyphenyl)
acryloyl)benzamide (1), tribulusamide (2), hecogenin (3), 25R-spirostan-4-ene-3,12-dione (4), quercetin (5), 3,4-dihydroxy-
3"-methoxyphenylacetone (6), p-hydroxybenzoic acid (7), (9Z,11E)-13-hydroxy-9,11-octadecadienoic acid (8), (8,127)-10-hydroxy-
8,12-octadecadienoic acid (9), and myristic acid (10). Compounds 1—6 had the stronger DPPH, ABTS and OH radicals scavenging
abilities and compound S showed significant abilities with ICso values of 0.011 and 0.320 mmol/L. The ICso values were almost
consistent with that of the Vc positive control group. Conclusion Compound 1 is a new compound, named tribulusimide D.

Compounds 6—10 are isolated from fruits of 7ribulus for the first time and also from the fruit of Tribulus terrestris for the first time.
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The antioxidant activity experiment showed that compounds 1—6 exhibited significant scavenging capacity.

Key words: Tribulus terrestris L.; tribulus amide; tribulusimide D; hecogenin; quercetin; antioxidant activity

v 2 Tribulus terrestris L. N 32 % B}
(Zygophyllaceae) ¥ 22 J& Tribulus L. AFEYIN ., (Hh
[ 25 30 10k, PR —IRIm IR b2 BN ) 2,
DAL RSN, P ARAR 3% A2 AL
WIH . IEFERDIR. fEE AN, ERRI R O
TR NG SR DI RERT “ Tribustan” F1 “Vitanone”
AL ) “ Tribusaponin” 571 . [ Py BACH
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) 8 A 2 HA AR B () BSOS IR, 9 HL
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i, MBI FEEH 10 MeAY,. aalk
(E)-4-hydroxy-N-(3-(4-hydroxy-3-methoxyphenyl)acr
yloyl) benzamide (1) #Z W[l (terrestriamide, 2)-
WM EH I (hecogenin, 3). 25R-MEHS-4-)%-3,12-
i (25R-spirostan-4-ene-3,12-dione, 4). Hit) =
(quercetin, 5). 3,4- " F2 R3-SR (3,4
dihydroxy-3-methoxyphenylacetone, 6). X ¥ A
HER (p-hydroxybenzoic, 7). (9Z 11E)-13-hydroxy-
9,11-octadecadienoic acid (8). (8F,12Z7)-10-hydroxy-
8,12-octadecadienoic acid (9). WIZFEFR (myristic
acid 10). 1bE&W 1 NFTBELIZRAL &, frda g
B Z D, AW 6~10 P8 E IR NBEZE R st
AEAR. HPhEm 1~6 ARIFHPTAEENE
R
1 UEEH

Bruker DRX-500 MHz i S % 3R (15 [E
Bruker A 7]); ZF-20D RUEAH AL (L
HEE S HTAAEATBR A 71 ): RE-2000A e 28 K #3( b
W SRS )s APT QSTAR Pulsari Jii {3 (i
%K Applied Biosystem A 7] ); PT-3502B A4 Jfghr 4>
A (AL E R BARA R AR Agilent Cary
3500 AT WL EOERE T (GREZHER AT,
Thermo Scientific Nicolet iS5 FTIR {# B2 #h itk
1 (KBr JE fr, REFEEKAF]D . Sephadex LH-20
HEfRE (Kt Amersham Biosciences /A ] ); # o fE
[ (80~100. 200~300 H) FIjHi 2 il GFass TLC
TR G5 Bt 1)) BB, Ak, & H

B L-PUIRNIMLER (Vo). 2,2-F 28 ik -1-38 3 ik 3k
(2,2-diphenyl-1-picrylhydrazyl, DPPH). 2.2-BE%(-
T (3-LFE- IR I EME-6-TH R ) 4 3 [2,2"-azinobis-
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W i) ¥ E 2R B A AR A A
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TENPERRHEM R T terrestris LRSE, FEMIRA
(20220506 I LR A7 T 7 BTG Bt R IR =Wt 978 5
2 ERESE

PRSI 10 kg B, FHEERSE 75% M BEIR
PREL 3 UK, JREIRYE, RIS, 15 3] H RS
BE, HIRIRE KIS, WRIKHABER O
B OB TREREEL, IR &V IR BGAL . HUEE R
LBEEERGR A 115 g, F 80~100 H MIRERCHERE,
200~300 H IEAHRER A, DL S - R ph
Pl (1:0~0: 1), MEGERIREGIFHEEZAD,
53 7 A KEHH > (Fra. 1~7). Fra.3 @i (EAHRE
R i, — S e Al AA3 2 3 AN 73 (Fra.
3-1~3-3), Fra. 3-1 &t ERAEMLEY 2 (12.1
mg), Fra. 3-2 £ Sephadex LH-20 BHRA: R (—
AHB-HEEL D 4R 2EY 9 (10.5mg). 10
(10.1 mg). Fra. 4 ZIEAHRERAE (R, S F - H I
(100 : 1) BEBAFE] 4 NWHS (Fra. 4-1~4-4),
Fra. 4-3 225k Sephadex LH-20 #tfickt (it (& H
Pe-FEE 101D gifh, BEMHAY 8 (5.6 mg). 11
(3.2 mg), Fra. 4-4 &3 ELHSH] 3 (12.1 mg).
Fra. 5 Z1EAHEER A (s, & H Je-HEE (80 & 1~
40 1 1) Yelifs 3] 3 NP4y (Fra. 5-1~5-3), Fra. 5-2
2t Sephadex LH-20 BERAE 1% (HEE) 40 Eg4iifl,
BEEY 1 (10.8 mg), Fra. 5-3 F§4 Sephadex
LH-20 &Rt il (S e-HEE 1 0 Dy esaiifh,
BEEY 4 (12.7mg). Fra. 6 4 Sephadex LH-20
ARl (B 2lifh, BRMWEY S (6.3 mg).
6 (8.8 mg).
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HR-ESI-MS %5 73+ 2 ¥ U4 336.123 7 [M+Na] *,
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'"H-NMR (400 MHz, CD3;OD) #i##% ou 7.89 (1H, d,
J=8.7Hz), 6.84 (2H, d, J=8.7 Hz), 6.82 (1H, d, J =
8.7 Hz), RKMLEMHAELE 2 DA HURIIZRIR; on
7.50 (1H, d, J = 15.8 Hz), 6.47 (1H, d, J = 15.8 Hz)
FKPLERM AR 1A =00 . 3C-NMR (100 MHz,
CD;OD) i Enf 15 MkfES, 44 DEPT
WA HSQC i, V@R 1 NHEHE, 9 MR, 5
M. Hrp 2 M EERBERERIRERE S oc
170.2 (C-9), 168.7 (C-1)) {5 2 DAEME, 2 X
HRES oc 141.8 (C-7), 116.7 (C-8) 5 1 NAHLAN
FE, R 8 NAAIEEN 2 AN2RER, WAL
SV EA R S . "H-"H COSY i, on 7.07
(dd, J=8.2,1.9 Hz, H-2) 5 6.82 (d,J= 8.2 Hz, H-3);
Su 7.50 (d, J = 15.8 Hz, H-7) 5 6.47 (d, J=15.8 Hz,
H-8); 01 7.89 (d, J=8.7 Hz, H-3) 56.82 (d,J=8.7 Hz,
H-4") HHE, &R 3 A~/ B £ HMBC i1,
o 647 (1H, d, J = 15.8 Hz, H-8) 5 6c 126.7 (C-1),
170.2 (C-9) H3%, on 7.50 (d, J = 15.8 Hz, H-7) 5 oc
122.0 (C-2), 116.7 (C-8), 170.2 (C-9) A%, WX EE
B IRIRHE AR A& . on 7.89 (2H, d, J=8.7 Hz,
H-3") 5 6c 168.7 (C-1') #HK, REAHEEM 73— MRIR
HHi%E. 7F ROESY i, 6n3.89 (s, OCH3) HAIESH T
55 61 7.14 (d,J= 1.9 Hz, H-6) fA{EFHIE, FREHFSEIENT
+ C-6 FHABAL, REHF RN T C-5 AL B 5 EAE4T (]
1-1a). 254 ESI-MS (+) m/s: 336.123 7 [M~+Na]*,
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Fig.1 Strueture fragment of compound 1
DAHEH B 1a A1 2a B NH #4% (J] 1-3a).
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COSY. ROESY %55, #HEULEY 1 MLN
(E)-4-hydroxy-N-(3-(4-hydroxy-3-methoxyphenyl)
acryloyl) benzamide, 1K 2 7R, EAANMR EE L
# 1. 28 SciFinder Scholar W2546 2, ZL &Y NA
WICHERIRIE RGBT S, 4 BB IE D

mo (6]
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N
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Fig.2 Structure and key HMBC, 'H-'H COSY correlations

of compound 1

WEY 2. ARG S (CZE R R-HED, 7571
;A CisHi7NOs . HR-ESI-MS m/z 350.141 9,
'H-NMR (400 MHz, DMSO-ds) d: 7.90 (2H, d, J = 8.8
Hz, H-4', 8"), 7.35 (1H, t, /= 8.8 Hz, H-7), 7.17 (1H, t,
J =29 Hz, H-2), 7.02 (2H, dd, J = 5.2, 3.2 Hz, H-5/,
7", 6.70 (1H, m, H-8), 4.66 (2H, d, J = 5.5 Hz, H-1"),
3.82 (3H, s, H-OCH;); BC-NMR (100 MHz,
DMSO-ds) J: 193.4 (C-2"), 165.8 (C-9), 162.4 (C-6"),

Fz1 LEW 1 HRZEEEE (400/100 MHz, CD3OD)
Table1 NMR data of compound 1 (400/100 MHz, CDs;OD)

[ oc on A Jc OH
1 126.7 1’ 168.7
2 122.0 7.07 (dd, J=8.2, 1.9 Hz) 2’ 121.3
3 114.6 6.82 (d, J= 8.2 Hz) 3/ 131.6 7.89 (d, J = 8.7 Hz)
4 147.9 4 115.1 6.82 (d, J= 8.7 Hz)
5 148.6 5’ 162.0
6 110.2 7.14 (d, J= 1.9 Hz) 6’ 115.1 6.82 (d, J= 8.7 Hz)
7 141.8 7.50 (d, J = 15.8 Hz) 7’ 131.6 7.89 (d, J = 8.7 Hz)
8 116.7 6.47 (d, J=15.8 Hz) OCH3 55.0 3.89 (s)
9 170.2
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148.4 (C-4), 147.9 (C-3), 139.5 (C-7), 130.4 (C-4, 8'),
126.6 (C-1), 126.4 (C-3"), 121.7 (C-6), 118.7 (C-8),
115.7 (C-5), 115.4 (C-5"), 115.1 (C-7"), 110.9 (C-2), 55.6
(OCHs), 45.6 (C-17). LA bZdE 5 SCiffoE — 35,
UBEY) 2 NPEEE I .

tEY 3. ARG (CEFE-HE, 271
N Ca7H42040 HR-ESI-MS m/z 431.318 4. 'H-NMR
(400 MHz, CDCl;) d: 3.65~3.54 (1H, m, H-3), 3.48
(1H, dd, J=10.5, 2.1 Hz, H-26a), 3.34 (1H, t, J= 10.9
Hz, H-26b), 1.05 (6H, d, J = 9.5 Hz, H-21), 0.89 (3H,
s, H-19), 0.78 (3H, d, J = 6.3 Hz, H-27); 3C-NMR
(100 MHz, CDCl3) d: 213.7 (C-12), 109.3 (C-22), 79.3
(C-16), 71.0 (C-3), 67.0 (C-26), 55.9 (C-14), 55.6
(C-9), 552 (C-13), 53.6 (C-17), 44.7 (C-5), 42.2
(C-20), 38.0 (C-4), 37.9 (C-11), 36.6 (C-1), 36.2
(C-10), 34.4 (C-8), 31.6 (C-15), 31.5 (C-7), 31.3
(C-23), 31.2 (C-2), 30.3 (C-25), 28.8 (C-24), 28.4
(C-6), 17.2 (C-27), 16.1 (C-18), 13.4 (C-21), 12.0
(C-19). A Hdm 5 SCilkoE — 350, Hes e e
3 TR TG,

tEY 4: IR (B, 717N
C27H3304. HR-ESI-MS m/z 427.288 3. 'H-NMR (400
MHz, CDCl;) 6: 5.78 (1H, s, H-4), 3.55 (IH, m,
H-26a), 3.35 (1H, t, J = 10.9 Hz, H-26b), 1.28 (3H, s,
H-18), 1.12 (3H, s, H-19), 1.08 3H, d, J = 7.0 Hz,
H-21), 0.80 (3H, d, J= 6.3 Hz, H-27); '3C-NMR (100
MHz, CDCl;) &: 212.1 (C-12), 198.9 (C-3), 168.6
(C-5), 124.7 (C-4), 109.3 (C-22), 79.0 (C-16), 66.9
(C-26), 54.8 (C-14), 54.8 (C-9), 54.5 (C-13), 53.5
(C-17), 42.2 (C-20), 38.8 (C-10), 37.1 (C-11), 35.3
(C-1), 34.4 (C-8), 33.7 (C-6), 32.4 (C-2), 31.4 (C-15),
31.2 (C-23), 31.1 (C-7), 30.2 (C-25), 28.8 (C-24), 17.1
(C-27), 16.9 (C-19), 16.0 (C-18), 13.3 (C-21). L %k
P 5 SCHRIRIE — 500, BB AT 4 9 25R-1R
4-4%-3,12- 1.

&Y 5. wERAK, 47 A CisHiOr.
HR-ESI-MS m/z 301.136 7. 'H-NMR (400 MHz,
CD;0D) ¢: 7.75 (1H, d, J = 2.1 Hz, H-2"), 7.65 (1H,
dd, J = 8.5, 2.1 Hz, H-6'), 6.90 (1H, d, J = 8.5 Hz,
H-5'), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J =
2.0 Hz, H-6); '*C-NMR (100 MHz, CD;OD) d: 161.1
(C-5), 97.8 (C-6), 164.2 (C-7), 93.0 (C-8), 156.8
(C-9), 103.1 (C-10), 122.7 (C-1%), 114.6 (C-2"), 144.8

(C-3"), 147.4 (C-4"), 114.8 (C-5"), 120.3 (C-6"), 146.6
(C-2), 135.8 (C-3), 175.9 (C-4). LA_- %35 5 CRikiE
—E, e A 5 oA

WEY 6: HIEHARY), 73F A CloH12040
HR-ESI-MS m/z 195.066 9. 'H-NMR (400 MHz,
CDCls) 6: 7.55 (1H, t, J = 3.2 Hz, H-6), 7.53 (1H, s,
H-2), 6.95 (1H, d, J = 8.0 Hz, H-5), 4.01 (2H, d, J =
4.2 Hz, H-9), 3.95 (3H, d, J = 6.2 Hz, -OCH3), 3.18
(2H, t, J = 5.3 Hz, H-8); 3C-NMR (100 MHz, CDCl;)
5: 199.3 (C-1), 150.9 (C-4"), 146.8 (C-3", 129.8 (C-1,
123.8 (C-6"), 114.1 (C-5"), 109.7 (C-2'), 58.4 (C-3), 56.2
(OCH3), 39.9 (C-2). VL FHdE S SCfhoE—350), #%
WEAEY) 6 9 34 IR 3 LV RN

twEW 7. EEHR, TN CHOs.
HR-ESI-MS m/z 137.024 7. 'H-NMR (400 MHz,
CD;0D) ¢: 8.03 (2H, 2H, d, J = 8.2 Hz, H-2, 6), 6.90
(2H, d, J = 8.2 Hz, H-3, 5); '3C-NMR (100 MHz,
CD;0D) d: 168.6 (C-17), 163.7 (C-1), 132.8 (C-2, 6),
115.2 (C-3,5). LA R&dE 5 3CfghoE — 80, i e
WA T RIFRFER R .

WwEY 8: AWM, 5 F N CisHnO0;s.
HR-ESI-MS m/z 350.141 9. 'H-NMR (400 MHz,
CDCl;) &: 6.50 (1H, m, H-12), 5.99 (1H, m, H-10),
5.65 (1H, m, H-11), 5.46 (1H, m, H-9), 4.16 (1H, dd,
J = 13.9, 6.9 Hz, H-13), 0.90 3H, t, J = 6.2 Hz,
H-18); '3C-NMR (100 MHz, CDCl3) d: 179.3 (C-1),
135.7 (C-12), 133.2 (C-9), 127.7 (C-11), 126.0 (C-10),
73.0 (C-13), 37.3 (C-14), 34.0 (C-2), 31.8 (C-16), 29.3
(C-7), 29.3 (C-6), 29.2 (C-5), 29.0 (C-4), 27.8 (C-8),
25.3 (C-15), 24.7 (C-3), 22.6 (C-17), 14.1 (C-18). LA
ko — 50, MEENEY) 8 K
(9Z,11E)-13-hydroxy-9,11-octadecadienoic acid.

EW 9. wEWRY), 7578 CisH0s.
HR-ESI-MS m/z 313.273 4. 'H-NMR (400 MHz,
CDCls) 6: 6.03 (1H, m, H-12), 6.00 (1H, m, H-9), 5.68
(1H, m, H-10), 5.46 (1H, m, H-8), 4.19 (1H, dd, J =
13.9, 6.9 Hz, H-13), 0.90 (3H, t, J = 6.2 Hz, H-18);
3C-NMR (100 MHz, CDCl3) 6: 179.3 (C-1), 133.1
(C-8), 132.4 (C-9), 132.1 (C-13), 124.7 (C-12), 72.6
(C-10), 35.4 (C-11), 33.9 (C-7), 31.9 (C-2), 31.3
(C-16), 29.4 (C-15), 29.3 (C-4), 29.0 (C-6), 29.0
(C-5), 27.4 (C-14), 24.6 (C-3), 22.2 (C-17), 13.9
(C-18). LA B¥uif 5 CikkiE — 8, MeEeih s
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Y1 9 N (8E,12Z)-10-hydroxy-8,12-octadecadienoic
acid.

wEY 10: FEFEE, 57308 CluHas0:.
HR-ESI-MS m/z 229.063 4. 'H-NMR (400 MHz,
CDCl3) 6: 2.36 (2H, t, J = 7.5 Hz, H-2), 1.64 (2H, m,
H-3), 1.29 (20H, brs, H-4~13), 0.89 (3H, t, J = 6.8
Hz, H-14); 'C-NMR (100 MHz, CDCl3) ¢: 180.3
(C-1), 34.1 (C-2), 32.0 (C-12), 29.7~29.1 (C-4~11),
24.7 (C-3), 22.7 (C-13), 14.2 (C-14). LA_E %3 550k
il —, MR A Y 10 HR R .
4 MEMNFEHENESTEMN
4.1 DPPH A E W FEHERINE

AN 7)ot B B B S IR (0.54 0.4 0.3,
0.2. 0.1 mg/mL) 100 pL 5 0.5 mmol/L [¥) DPPH £}
7 100 puL HIA 96 FLEEFRER 1, #EGLRAF 30 min 5
MELE 517 nm R BOGEAE (40, FHHTKOEE
¥ DPPH ¥ B AFIIRE S as O IR ZH, WROEEE R
4>, VLS DPPH 7= XA, WOBEMEN 4o. Ve
TENBHPEXTIE, B 3K, RIEAXITHE DPPH H
HH BRI R 2 041,

DPPH [ 35 R =1—(41—42)/ 4o
4.2 ABTS ZEFELFEHERINE

# 7 mmol/L /] ABTS 5 2.45 mmol/L )i i g
PREEAFUR G, BIMAAM B R 12~16 he 5
2 RHT/K TR 40~60 15 (F£ 734 nm 4 A4 N
0.70 ££4), ##%4), #H 5Smin, % ABTS A i3
AR o KA [F) ot 3k B2 A iR (0.5 0.4+ 0.3
0.2.0.1 mg/mL)100 uL 5731 ABTS ¥ 100 pL
AN 96 FLEGFRAR 1, BEELRAF 30 min 5 E 7 734
nm FIBOGEEE (40, FHFHTEKZERE ABTS
W B RRRE S EDO0 BRI OEREAE R 42", DAL ABTS
AR, WOCEEEN Ao's Ve BN, &=
23R, WA ABTS H HHESHRRRI4,

ABTS HHEERFE =1—(4/—42")/40
43 BEEBHEBMREMRSLFEEHNE

P AR o B R B A RE A (0.3340.204 0.14, 011+
0.01 mg/mL)+ 2.50 mmol/L [fJ7K#%ER. 5.00 mmol/L
1) FeSO47TH20. 1% A (1:1:1: D RE
F 96 fLEFHRMCT, 37 ‘CIHIE/KIS 30 min J5, 7
510 nm FIEWSEEE (4, FHHZARBKAE T
FALE W B RFIRE 2 AR R, WORREEA 407,
DL R 758K . KR FeSO4-7TH,0. LA (1 :
1101 BE) AEAXE, WOLEEAN 40" Vc

ERFEMEXTR, BEE 3R, WA EREE HE
THRRFRL,

FRE A BRETERE=1—(41—A42)/40
4.4 mEMAEMEEN

P iE NS R s, tEY 7~10
P fbiEME (1C50>50 mmol/L), th&¥ 1~6 Pt
AALTEER I ZE RN R 1 o, H AR B
DPPH. ABTS. OH HH# 3 fifta il iAs AfH
BAFITE T SR B 28X DPPH. ABTS 2 Fifiéa
IEPEM SR A B B, (HJ2XT OH [ hAEEEEA
B RIROR s BEEHSRACR TN 2 ) 3 Fhpr A ik
PBIRARGREE . £—EElEN, X6 MLEY
X3 AP AGIEYERTE R EE ), B P R
X mIEn, 2HEENOER.

Rl EW1~6 BIKINERARERENER 1=3)
Table 1 Antioxidant activity of compounds 1—6 (n = 3)

ICso/(mmol-L™")

s DPPH ABTS FRIEE Ik
Ve 0.1800.010 0.02540.030 0.34040.020
1 1.24740.210 1.203£0.098 3.535+0.125
2 1.525+0.040 1.392+0.010 3.580+0.162
3 >50 >50 7.5190.480
4 49.560+0.290 >50 8.36210.110
5 1.202+0.130 0.011 0.320
6 1.940+0.070 0.153 2.372+0.193

5 i1ig

AR, B KT BRSO T T HRE
%, DENFERER, R, M B E62 7 £
MRS, PR, 2. W fE. RS
2y, (P2 L) S 1 BRSNS, A
PUOEZ. DUA. BUR. AR, FROBE. $0E. A
7N % x N 1 | S0 R 228 (O P B 8 X
KR, X ARSI ST RS U AR D>
AE. Fit, SRSV TR ST
Ji7y, R FUE R R B FIALR PR G B 22 254 1t
— BN ST RAAHARR EREE L.

AR TR R LRy B E 2 DB
HKo 2AHAREER, T 1 MERRE.
A REWIRSE 10 MEE. WEW 1 R HI I
KWy, aANEEBNE D, W5 6~10 4
NERMNERRL P ERR] . B8, RLERT
WEWHBEAT T BSR4 R BRI EY)
1~6 HABIFHIPTEACE ERCR, i ez x
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ABTS #l OH H HiEEHT A IH MR R BT, 1Cso
5399124 0.011,0.32 mmol/L, 5 Ve FHPEST BRZH 1) 1Cso
)L —2 SRS RS YX DPPH, ABTS
PR AT B A T AR — 8 1Cs50>50 mmol/L, 1H
eXf OH H i EABIF IR 1Cso N (7.519+
0.480). (8.362+0.110) mmol/L. AHF7TIILEFF
B ERNA S R AR TR T T,
A 2280 ot it ST R BE5E T Al
FlBAR ALY ERARELEF SR

S 3K

[1] HEZ8 [S]. —if. 2020: 367.

[2] BB FamhAE M) dbat: 2z Tk R A,
2001: 83.

[81 ZE=k, TR, 9k, % HEAHERRAER I
HAREE 22 BE A4, 2011, 32(4): 223-225.

[4] BRI, K&, HEF, & EERINERIT T
[7]. sFE YL E, 2007, 17(3): 170-172.

[5] Eggert H, Djerassi C. '*C NMR spectra of sapogenins [J].
Tetrahedron Lett, 1975, 16(42): 3635-3638.

[6] Wu T S, Shi L S, Kuo S C. Alkaloids and other
constituents from Tribulus terrestris [J]. Phytochemistry,
1999, 50(8): 1411-1415.

[71 9B, SkEFR, BRIGHME 5. GBS 1 AN

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

EEE ARG (0], 2, 2022, 53(3): 659-666.
Okuyama E, Suzumura K,  Yamazaki M.
Pharmacologically active components of Todopon Puok
(Fagraea racemosa), a medicinal plant from Borneo [J].
Chem Pharm Bull, 1995, 43(12): 2200-2204.
FMSRE, SRR, P25, & HFHMIM R R AL
B IRIESE [7]. "2, 2018, 53(6): 418-420.

HH, A%, Az, 5 BE iR i o ik 7
[31. H&j#4, 2020, 43(3): 587-590.
Dong M, Oda Y, Hirota M. (10E,12Z,15Z)-9-hydroxy-10,
12,15-octadecatrienoic  acid methyl ester as an
anti-inflammatory compound from Ehretia dicksonii [J].
Biosci Biotechnol Biochem, 2000, 64(4): 882-886.
FE A, BN, HBRTE, . MItkEBEAR
Aspergillus  aculeatus 1-P1  F1  Paraconiothyrium
cyclothyrioides 1-12 [RGB =MW 5L 7). #vEi
Mk, 2020, 42(4): 454-465.
X, Mgk E, HARIKR, & MEEWERSTR [J].
T ZiHt, 2011, 34(3): 380-383.
Mg, B, HKk7E, & FWREIE I B A E L
BT [J]. REERZEZAR, 2021, 6(2): 10-14.
W, DI, kilsF, 5. =Fh o i R O
ABTS HHEMERRIEN (1], 2549 TR, 2019,
36(1): 47-50.

[T £ LAF]



