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Abstract: Mesua ferrea is an evergreen tree of the genus Ferrea in Guttiferae. Different medicinal parts can be used to improve
arthritis, skin diseases, cancer and other diseases, including its leaves, flowers, seeds and bark. The chemical components of M.
ferrea are flavonoids, coumarins, triterpenes, phenolic acids, volatile oils and so on, which have been shown to have antioxidant,
anti-inflammatory, immunomodulatory, anticancer, antibacterial and neuromodulatory activities in modern pharmacological studies.
In this paper, the chemical constituents and pharmacological effects of M. ferrea.at home and abroad were summarized to provide
reference for further research, development and utilization of M. ferrea.
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Table1 Flavonoids isolated from different parts of M. ferrea

L] RE k4 GRS E3s AL U
1 #E (B % B E (quercetin % 6 | 32 EI%  2-hydroxyxanthone RE 8
2 AREZ (luteolin) & 6 | 33 2-methoxyxanthone RE 8
3 Mgk mesuaferrin A WE 7| 34 1-hydroxy-7-methoxyxanthone RE 8
4 mesuaferrin B WE 7|3 1-hydroxy-6,7-dimethoxyxanthone RE 8
5 mesuaferrin C WE 7 | 36 2,3,4-trimethoxyxanthone W 8
6 caloxanthone C w7 | 37 1,8-dihydroxy-2-methoxyxanthone RE 8
7 macluraxanthone WE 7 | 38 1,3,8-trihydroxy-2-methoxyxanthone RE 8
8 1,5-dihydroxyxanthone w®E 7] 39 1-hydroxy-2,5-dimethoxyxanthone RE 8
9 tovopyrifolin C BE 7 | 40 1-hydroxy-3,5-dimethoxyxanthone RE 8

10 4-methoxypyranojacareubin e 8 | 41 1,5-dihydroxy-3-methoxyxanthone RE 8
1 pyranojacareubin RE 8 | 42 2-hydroxy-1-methoxyxanthone R 8
12 4-hydroxy-3-prenylpyranoxanthone BE 8 | 43 1,2-dimethoxyxanthone R 8
13 rheediachromenoxanthone R 8 | 44 1-hydroxy-7,8-dimethoxyxanthone R 8
14 1-hydroxy-5,7-dimethoxyxanthone e 8 | 45 1,2-dimethoxy-5-hydroxyxanthone 8
15 5-hydroxy-1,6,7-trimethoxyxanthone W 8 | 46 5-hydroxy-1-methoxyxanthone 8
16 2-hydroxy-1,5-dimethoxyxanthone B 8 | 47 5-hydroxy-1,3-dimethoxyxanthone 8
17 1,4-dihydroxyxanthone WE 8 | 48 euxanthone OF 9
18 1-hydroxy-4-methoxyxanthone R 8 | 49 mesuaxanthone A o9
19 4-hydroxyxanthone W 8 | 50 Mesuaxanthone B o9
20 1,5-dihydroxyxanthone W 8 | 51 1,3,6-trihydroxy-7,8-dimethoxyxanthone JiA 10
21 1-hydroxy-5-methoxyxanthone B 8 | 52 3,6-diacetoxy-1,7 8-trimethoxyxanthone A 1
2 4-methoxyxanthone W 8 | 53 mesuferrol A RE 1
23 1,6-dihydroxyxanthone W 8 | 54 mesuferrol B B 1
24 1,5,6-trihydroxyxanthone WBE 8 | 55 mesuabixanthone A £E 12
25 1,6-dihydroxy-5-methoxyxanthone WE 8 | 56 mesuabixanthone B Z 12
26 6-hydroxy-1,5-dimethoxyxanthone RE 8 | 57 MUEFHZE mesuaferrone A eE 13
21 2,5-dihydroxy-1-methoxyxanthone R 8 | 58 mesuaferrone B eE 1
28 5-hydroxy-1,6-dimethoxyxanthone R 8 | 59 rhusflavanone 1S 15
29 1,5-dihydroxy-6-methoxyxanthone RE 8 | 60 MEHE —HEMH (mesuein) M 16
30 1-hydroxy-5,6-dimethoxyxanthone w8 | 61 W RELHE s 17
3l 3,4-dimethoxyxanthone RE 8

1 SDARPEE (BF) K

Fig. 1 Structures of flavonols from M. ferrea
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14 R;=R;=Rs=R¢=R,=H, R,=R,=OMe, Rg=OH

15 R=R5 =R¢=R;=H, R)=R;=Rg=OMe, R,=OH
16 R,=R;=OMe, R,=OH, R;=R ,=R=R,=R¢=H
17 R;=R,=R;=R,=R¢=R,=H, Rs=Rg=OH

18 R,=R,~R;=R,=R,=R,=H, Rs=OMe, Ry=OH
19 R,=R,=R;=Rs=R4=R,=R¢=H, R,~OH

20 R=R,=R3;=Rs=R¢=R;=H, R4;=Rg=OH

21 R;=R,=R3;=Rs=Rs=R;=H, R,=OMe, Rg=OH
22 R,=R,~R;=R,=R=R,~R¢=H, R,~OMe

23 R,=R,=R,=R;=R=R,=H, R,=R=OH

24 R,=R,=Rs=R¢=R,=H, R;=R,=R¢=OH

25 R;=R,=Rs=R¢=R,=H, R;=R¢=OH, R,=~OMe
26 R,;=R,=Rs=R(=R,=H, R;=OH, R,=Rg=OMe
27 R,=OMe, R,=R=OH, R;=R =R¢=R,=R¢=H

28 R,;=R,=R;=R=R,=H, R;=Rg=OMe, R,=OH

29 R,=R,~Rs=R=R,=H, R;=OMe, R,~Rg=OH

30 R;=R,=Rs=R¢=R;,=H, R;=R,=OMe, Rg=OH

31 R;=R,=Rs=R¢=R;,=Rg=H, R;=R,=OMe

32 R,=R;=R,~R;~R(=R,=R¢=H, R,~OH

33 R;=R;=R,=Rs=R¢=R,=R=H, R,=OMe

O OH
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O OH
MeO
SO,
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34 R;=R;=R,;=Rs=R¢=R,=H, R,=OMe, R=OH
35 R,=R,=Rs=R=R,=H,R,=OMe,Rg=OH
36 R;=Rs=R¢=R,=R¢=H, R,=R;=R,=OMe
37 R;=Rg=OH, R,=OMe, R;=R ,=Rs=R=R,=H
38 R;=R;=Rg=OH, R,=OMe, R,=Rs=R=R,=H
39 R,=OH, R,=Rs=OMe, R;=R,=R(=R,=R¢=H
40 R,=OH, R,=R,=R¢(=R;=R¢=H, R;=Rs=OMe
41 R,=Rs=OH, Ry=R ;=R =R,=R¢=H, R;=OMe
42 R,=OMe, R,=OH, Ry=R,=R=R(=R,=R¢=H
43 R=R,=OMe, Ry=R,;=R=R=R,=R¢=H

44 R =R,=OMe, Ry=R ;=R =R (=R ,=H, Rg=OH
45 R ;=R,=OMe, Ry=R,=R;=R,=R¢=H, Rs=OH
46 R,=OMe, R,=R;=R,~R4=R,=R¢=H, R=OH
47 R,=R;=OMe, R,=R,~R4=R,=R¢=H, Rs=OH
48 R,=R,=R;=Rs=R,=R¢=H, R,=R(=OH

49 R,=R;=R;=R4=R,=H, R,=R,=OH, R¢=OMe
50 R,=R;=Rs=Rs=R,=H, R,=R,=Rg=OMe

51 R =R;=R¢=OH, R,=R,=R5=OMe, R,=Rg=H

52 R,=R,=R¢=OMe, R;=R¢=OAc, R,=R,=Rs=H

53 R,=R,=H
54 R,=Me, R,=H
55 R,=H, R,=Me

56 R;=R,=Me

2 BRNARNIEALE

Fig. 2 Structures of xanthones from M. ferrea
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Fig. 3 Structures of biflavone from M. ferrea
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g.4 Structures of flavonid glycoside from M. ferrea
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Table 2 Coumarins isolated from different parts of M. ferrea

5 E3 EAS AL SR
62 4FES5T-"REFTHRE  mesuol TE 16
63 mammea A/AB % 16
64 mammea A/AA W 16
65 5,7-dihydroxy-6-(2-methylbutanoy!)-8-[(E)-3, 7-dimethylocta-2,6-dienyl]-4-phenyl-2H-chromen-2-one i 16
66 5,7-dihydroxy-6-(3-methylbutanoy!)-8-[(E)-3, 7-dimethylocta-2,6-dienyl]-4-phenyl-2H-chromen-2-one i 16
67 mammea A/BB % 16
68 mammea A/BA W 16
69 5,7-dihydroxy-8-(2-methylbutanoyl)-6-[(E)-3,7-dimethylocta-2,6-dienyl]-4-phenyl-2H-chromen-2-one % 16
70 5,7-dihydroxy-8-(3-methylbutanoyl)-6-[(E)-3,7-dimethylocta-2,6-dienyl]-4-phenyl-2H-chromen-2-one % 16
71 mammea A/AD cycloF % 16
72 mammea A/AB cycloF i 16
73 mammea A/AA cycloF & 16
74 8,9-dihydro-5-hydroxy-6-(2-methylbutanoyl)-4-phenyl-8-(prop-1-en-2-yl)furo[2,3-h]chromen-2-one L% 16
75 8,9-dihydro-5-hydroxy-6-(3-methylbutanoyl)-4-phenyl-8-(prop-1-en-2-yl)furo[2,3-h]chromen-2-one L 16
76 mammea A/AD cycloD % 16
77 mammea A/AB cycloD 1% 16
8 mammea A/AA cycloD v 16
79 5-hydroxy-6-isobutyryl-8-methyl-8-(4-methylpent-3-enyl)-4-phenyl-2H-pyrano[2,3-h]chromen-2-one L 16
80 5-hydroxy-8-methyl-6-(2-methylbutanoyl)-8-(4-methylpent-3-enyl)-4-phenyl-2H-pyrano[2,3-h]chromen-2-one % 16
81 5,7-dihydroxy-6-(2-methylbutanoyl)-4-phenyl-2H-chromen-2-one E 17
82 mesuarin E 18
83 4G5 7-“REFTEE  assamene TR 16
84 surangin C 1% 16
85 mesuaferol G % 19
86 mesuaferolH v 19
87 mesuaferoll v 19
88 mesuaferol] % 19
89 mesuaferolK 1 19
20 surangin D v 19
91 theraphin C v 19
92 ferruol W 20
93 mesuaferol D feE 2
9% mesuaferolE v 21
95 mesuaferol F v 21
9% iso-mesuaferol F E 2
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62 R=CH(CHy), 65 R=CH(CH,;)CH,CH; 67 R=CH(CH;)CH,CHj; 69 R=CH(CH;)CH,CH;
63 R=CH(CH3)CH,CH;
64 R=CH,CH(CH3),

71 R=CH(CHj,),
72 R=CH(CH;)CH,CH;
73 R=CH,CH(CH),

66 R=CH,CH(CHj), 68 R=CH,CH(CH,), 70 R=CH,CH(CH;),

76 R=CH(CH,),

79 R=CH(CH),

74 R=CH(CH;)CH,CH; 77 R=CH(CH;)CH,CH, 6 R CHACILCI
75 R=CH,CH(CH3), 78 ReCH,CH(CH,). =CH(CH3)CH,CH;
2 3)2

&) 62~66 Hy 6-ThEE-8-KedEATAM): G 67~70 y 8-BfJE-6-Le TN EY) 71~T5 24 6-Tt2E-7,8-RkI AT 427 L&) 76~80 Ay
6-Mt k-7, 8-ML AT A=)

Compounds 62—66, 67—70, 71—75, 76—80 are 6-acyl-8-alkyl derivatives, 8-acyl-6-alkyl derivatives, 6-acyl-7,8-furan derivatives and
6-acyl-7,8-pyran derivatives respectively

5 AR 4-FES57-“REFTELREN

Fig. 5 Structures of 4-phenyl-5,7-dihydroxycoumarins from M. ferrea

83 R=CH,
84 R=CH,CH,CH=C(CH),

88 R=CH,CH,CHC(CHy;), 90 R=CH,CH,CHC(CH,),

89 R=CH, 91 R=CHj

93 R=CH,CH(CH,),
0
94 R=CH(CH;),
95 R=CH(CH,)CH,CH,

&Y 83~91 hy 4-F2 I HE-5,7- " FRIEF TR, WEW 92 4 4-TH-57-"REAEFTHRE: (LEW 93~96 A 4-fihk “RKIHEFT TR
Compounds 83—91 are 4-hydroxypropyl-5,7-dihydroxycoumarins; compound 92 is 4-butyl-5,7-dihydroxycoumarin; compounds 93—96 are 4-alkyl
dihydroxyfuran coumarins

6 BKIAKRH 4-EE-5 - THRERT RELEN

Fig. 6 Structures of 4-alkyl-5,7-dihydroxycoumarins from M. ferrea
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R3 BRAARTREFLHH=TELEM T
Table 3 Triterpenoids isolated from different parts of M.

ferrea

T ZFR HBAL Sk
97 AAEER (friedelin) WE 22
98 HMEBSEE (betulinic acid) W 22
99 P EEE (lupeol) X 23
100 a- SR (a-amyrin) ZER 23
101 B-E M NERE (B-amyrin) 223

99 100 101

7 BRNAKRPZGEREE
Fig. 7 Structures of triterpenes from M. ferrea

F 4 BRARFEFAFRREE S FE B L 5
Table 4 Carboxylic acids and other compounds isolated from different parts of M. ferrea

s R £ b ek
102 FRIRK 34-"FH A FW (34-dihydroxybenzoic acid) i 4
103 FERIRR (shikimic acid) 1 15
104 FEEE W (ethylshikimate) 7 15
105 1-cyclohexene-1-carboxylic acid-5-hydroxy-3,4-isopropylidene-two oxygen & 15
106 mesuanic acid W 24
107 /¥R i S (chain sterol) e 15
108 B-75 1% (p-sitosterol) o 15
109 HfE 1,8-dihydro-3-methoxy-6-methylanthraquinone R 22
110 ¥ L J@HH3E  mesuaferrol s o5
111 Rk (E)-a-bisabolene £y 26
112 o~ 244 C(a-copaene) HRIEE 26
113 B-f177 4% (p-caryophyllene) ViR 26
114 germacrene D 1w 26

2 ZIBEH AR A FH BB B2 36 R T 3G 5 . F ety S 013 — 25 45

21 MENKER

MR, B ARKIM. 6. ZRBEEHA
AEH . Prasad ZEPTHRIE, k1AM 1) 70% B
BV bk E L RE 77 IR BRI 3 I, AR
A 128 pg/mg B, PrEAIEPER . Jayanthi S50
K F] DPPH H H & BRI e v, PPl R AR o
Iy BRI AN AE B GIIMOT7 KBRS 2 Be L B4
S TE T, EEANHEIRE (1ICso) {4 31.25
g/mL . B2 A5 PONE i ) 5 2k ) AR AL (AN (R R
BRI EANT Fed* (I8 SR RE 71 St DPPH- K HE4R
BB FITERRAE ST, R IR JIARTE B AN R M 571
ERE 8 A R MU A ER, BRI

o, BRIIARTEEE Y 60% H EESEEUR 2 I
117.34 mglg, FF@EId X Fe3t )L R AE /7. DPPH- &
A B T RS RRRE M E, B0UE T B IRZ 1)
PUAARR I . Rajesh ZEBUR I, 7EEMM IR T,
BRI ZE R ) R B BB 5 B 40 40 i . Hb
1 DNA B3 VE L 90%, XA AE S8k AR ZE
H B A R TR S BRI A1 UL S Ry 2 55 B 2
EWH K.

Murthuza %5 B2k AR 25 52 (1) H BRI K 524
43 HILL 250+ 200 mg/kg ig %5 T i AL /N R Y
7d, BH 1K, RRINEZE/NRAENEHE
KA E 230, NYRMESUELEY . A
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FE A E A SRR e B B P, H R R kR
B3 B 2154 pBR322 DNA 43245075 S5k
W, PR T 4R B 5E T EBR R AR S M S A
ZOH AL, 3k PR ARG POd A . B s A
DNA 748 5| e I an B i, /NS 51 R i 4%

NI R A B S A
22 MRIEA
Gopalakrishnan 55315 51l 5k FH A1 X AR EIUK B

JEBR KL AR ERAE N R A B AR, VR
mesuaxanthone A ( MXA ) H1 mesuaxanthone B
(MXB) X 2 i K BB A, &I ig 50
mg/kg MXA, MXB ] 4 5E K BB A 5 1E 5 0] e 20
AR LG 98 RE KT 2 3B FRAK, MXA FRKZER 551 37%.
38%. 46%, MXB 7378 49%. 22%. 49%, K]
MXA 5§ MXB 528k S AR A 451 % AE F I 51 =4
Jalalpure S5EBAHRIE, BRIARFhFHA M. BRR &
P 1 2 T 4 HU ) e % 3 2 s PP R B IR e &
A CCFA) 53 11 55715 28 KBRS AY 2 JTCH) Jieb ik A%
FE FRAR OGS 28 R BB Y IfL i IR L Al B A 25 -1B
(43 Wk, 3X 5 8k J1 R 1 v & A I HE R A
MXA. MXB 5 %
23 GREATER

Murthuza “5B21& HLEL 73 AR A6 75 1) F I AN K £
B AR Aom i 77 AR PR SR E A
T R EE i 5 « Tharakan 256578 & 8k JIARTE
I E 277 ACTIK ST i S /N BRI RE i), 45
RIL ACTIK $&4 2 2 Tt w5 i BB 4R MO AN o il BH 4
LK, HIIIE PR PR & &, RS A
Bk DIARIEE S 2510 7 ACILEA SyZ AT EH .

Chahar %5 36V 7 A ik It 2 Ffr 350 1) G 2 437 17 AL
A, BN SRR IR I 4- 2R B R A
R BRI ORI ER, @ RER 4R BT RE
P ML TP LRI B, 3G 5 oK BRI R P A
SN S SR, HHED 4-ZR LA TR IG5 T S i
KR R ThRE . 4-F8FEF G R T E ek
SHMORGPE 2R, I 9mBkiE BRiaie ) B e, AL
il A T O IR P B R G, 38 e R A i )
GACNEEFRH, TG SRRy Ve S OB, B
ICIR AR fi 1) S e Ak VR H
24 EiER

BHGIIRNZA P E T BAYURIE
Srivastava 5B R IS 2SI K Maharishi
Amrit Kalash-4 (MAK-4) H 24553 J5 e i 3 P AR e

BE MR IR, bRt VS A G RIE
R, AR N — R TR AR . Hik, B
BRI T E A R FE 277 Muthu-Marunthu 22
SE HA UM R R, 45 REIR, 3-FIREHR
RPN E ig S5245)5, KM E R
B, M. M. BAIERIKE IR, it — 2t
FER AR BT AR LB A .

YIRS, KRB =RESR. . &
SERREN GV R LENPURETE, 1 B-F KRR
B EHNH] A549. HL-60 40 (13958, P & REXT 2
Tl 240 B %) 389 B 25 B A R AR R e
1,5,6-trihydroxyxanthone %} A375. PC-3. HaCaT 4i
i B B B A PR B 1S, 4kt R A
% mesuaferols D~F Al iso-mesuaferol F %} MCF-7
41 Hf 2 e B PR R0, Noysang SEBVR I, 8k
JIARAEE W IE O he i) £ 2y 4-2835-5,7- —fp 3
DR ERT, WIS S0 P-HE R E R
KRS URAE

Asif SRR IR I A R Ik R i v 23 B9 45 3]
()& & S W\ (20 25, o] 7R A A0 ) 45 i e
HCT116 4G5 (e st g v, FAE R A]
5 IR-SF & HCT116 4 i ROS [17KF 5| &2 1
MR T IR 5. Asif ZPUFE— 517 R B,
BRI A4 MR FEEY) RH g & 2 40 HCT116.
LIM1215 40 rsbsE S5 56, HARRPLE 8, iR
Z R A A7 E A survivin, XIAP, HSP27. HSP60.
HSP70, Fifl ROS. caspase-3/7 il TRAIL-R2 7E
HCT116 4tiffar ¥ ik 7/KF. Mahavorasirikul 2542
I MTT VEIE B ARG E 1) LB R SR )0 g
YA CL-6. HepG2. Hep-2 MK #5355, 1Cs0
H5r 5 (48.23+5.84), (86.47+4.38), (19.22+
5.31) pg/mL, IRk SIARAETE KRR Hep-2
0 B AT vh A SR B ) A0 i EE
25 IE{EA

Jayanthi ZE281 WL MNER Sy AR I 73 BS 45 21 (1)
A E 1% Phomopsis sp. GIIMO7 FrIFE R 2. Fig e B
KM AF T il 28 5 75 A0 T 25 3R 30U e e A
Mazumder ZFHSHRIE, 2k A 5516 8 B B4 U
X O PR . PR KA. FLERIT
W WTTIRE S RA REFRHME R . SRIIARF T
() B SR BV AE 125 pg/dise ., X E B Celisa
albicans ATCC2091, C. albicans ATCC18804 #
Trichosporonbeigelli NCIM3404 345 H A5 B & [ 41
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YEFI4, Chanda &5USIR FH E5 IR P A3 #0724k
FIART AN [F BV 7] ) B B %ot S50 BT P90 B R
AN, AR R B S U BT B 1 B AR T
W .

Al FELUR IR IR ZE Bz B & AT S B0 K
P B R 4 2 00 7 26 BR T LA I R IV E A, X 3
Penicillumnotatum, A. niger, Trichoderma viride
FNRIE AR, XFhZE RS JEBONE R H
MuBELERI A 9%, Aruldass S5 IHRIE R )1 AR SR SL ) H
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SRR Bk FIARFARE PR 7 BT T, JEx 2528
JRIEAHANE FIHLEIBEATIRART T, IR B 259,
NERFIAR GRS A HE,  SEAT ROM F B E T FU Ltk AN
HARHRAE

ABFR FANEHEARELEFZF R

S 3k

[1] HEFERPEEYEREZEAS. PEEDE M)
Jent BpE R, 1990: 236

[2] HEFHEZAEIF. FEARE 24%) M. LiE LE
BhFEHA H AL, 1999: 366.

[81 HEFIEHEEHF. hEARE (10 %) M]. BE: L
TR R AR AR AL, 1999: 456.

[4] kM, BREER, FNR, % BIIARIEE SRy



* 5804

¢E % 2020498 H52% H 184 Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 18

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

W7 [J]. w2441, 2017, 40(11): 2579-2582.

Teh S S, Ee G C L, Mah S H. Chemical constituents and
new xanthone derivatives from Mesua ferrea and Mesua
congestiflora [J]. Asian J Chem, 2013, 25(15):
8780-8784.

Chukaew A, Saithong S, Chusri S, et al. Cytotoxic
xanthones from the roots of Mesua ferrea L [J].
Phytochemistry, 2019, 157: 64-70.

linuma M, Tosa H, Tanaka Y, et al. Two new dimeric
xanthones in Mesua ferrea [J]. Heterocycles, 1996, 43(9):
1999.

Singh S, Gray A I, Waterman P G. Mesuabixanthone-A
and mesuabixanthone-B: Novel bis-xanthones from the
stem bark of Mesua ferrea (Guttiferae) [J]. Nat Prod Lett,
1993, 3(1): 53-58.

Raju M S, Srimannarayana G, Rao N V'S, et al. Structure
of mesuaferrone-b a new biflavanone from the stamens of
Mesua ferrea linn [J]. Tetrahedron Lett, 1976, 17(49):
4509-4512.

Raju M S, Srimannarayana G, Rao N V S, et al. Structure
of mesuaferrone-b a new biflavanone from the stamens of
Mesua ferrea Linn. [J]. Tetrahedron Lett, 1976, 17(49):
4509-4512.

Govindachari T R, Pai B R, Subramaniam P S, et al.
Constituents of Mesua ferrea L.—I: Mesuaxanthone A
and mesuaxanthone B [J]. Tetrahedron, 1967, 23(1):
243-248.

Gunasekera S P, Ramachandran S, Selliah S, et al.
Chemical investigation of Ceylonese plants. Part XVII.
Isolation and structures of the xanthones in the extractives
of Mesua ferrea L. (form M. salicina Pl. and Tr.)
(Guttiferae) [J]. J Chem Soc, 1975(23): 2447.

Zar Wynn Myint K, Kido T, Kusakari K, et al.
Rhusflavanone and mesuaferrone B: Tyrosinase and
elastase inhibitory biflavonoids extracted from the
stamens of Mesua ferrea L [J]. Nat Prod Res, 2021, 35(6):
1024-1028.

Alam M S, Jain N, Kamil M. Mesuein: a novel flavanone
glycoside from Mesua ferrea [J]. Chem Ind (Londo),
1987, 16: 565-566.

VAR « MR, YEF IR 258K T AR 53 e I o
[D]. 2K HEEER K, 2014,

Verotta L, Lovaglio E, Vidari G et al. 4-Alkyl-and
4-phenylcoumarins from Mesua ferrea as promising
multidrug resistant antibacterials [J]. Phytochemistry,
2004, 65(21): 2867-2879.

Roy S K, Kumari N, Pahwa S, et al. NorA efflux pump
inhibitory activity of coumarins from Mesua ferrea [J].

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

Fitoterapia, 2013, 90: 140-150.
Bhattacharyya P, Chakrabartty P, Chowdhuty B K.
Mesuarin: a new 4-phenyl-coumarin from Mesua ferrea
[J]. Chem Ind (Londo), 1988, 23(7): 239-240.

Wang S, Y, Yao D, et al 4-Alkyl-5,
7-dihydroxycoumarins from the flowering buds of Mesua
ferrea [J]. Fitoterapia, 2019, 138: 104192.

Govindachari T R, Pai B R, Subramaniam P S, et al.
Constituents of Mesua ferrea L.—II: A,
1967,

Guo

a new

4-alkylcoumarin  [J].  Tetrahedron, 23(10):
4161-4165.

Wang S Y, Wang Y X, Guo Y P, et al. New cytotoxic
4-alkyl-dihydroxyfuran coumarins from Mesua ferrea [J].
Phytochem Lett, 2020, 38: 121-127.

Teh S S, Ee G C L, Rahmani M, et al. Pyranoxanthones
from Mesua ferrea [J]. Molecules, 2011, 16(7):
5647-5654.

Keawsa-ard S, Liawruangrath B, Kongtaweelert S.
Bioactive compounds from Mesua ferrea stems [J].
Chiang Mai J Sci, 2015, 42(1): 185-195.

Raju M S, Srimannarayana G, Subba R N. Structure of
mesuanic acid[J]. Indian J Chem, 1974, 12(8): 884-886.
Dennis T J, Kumar K A, Srimannarayana G. A new cyclo
hexadione from Mesua ferrea [J]. Phytochemistry, 1988,
27(7): 2325-2327.

Choudhury S, Ahmed R, Barthel A, et al. \olatile oils of
Mesua ferrea (L.) from Assam, India [J]. J Essent Oil
Res, 1998, 10(5): 497-501.

Prasad D N, Rao B G, Rao E S, et al. Quantification of
phytochemical constituents and in-vitro antioxidant
activity of Mesua ferrea leaves [J]. Asian Pac J Trop
Biomed, 2012, 2(2): S539-S542.

S, Karthikeyan K, et al.

Antimicrobial and antioxidant activity of the endophytic

Jayanthi G, Kamalraj
fungus Phomopsis sp. GJIMO7 isolated from Mesua
ferrea [J]. Int J Curr Sci, 2011, 1: 85-90.

RN, Tk, 23, % Q5 RAGYIIARANFEMRE
HAL R ST AGAE IR 7E [J]. 2 BB 2, 20186,
20(3): 421-424.

TeMy, B, 5, % AERAGBIRZH IR
BT 2 RS AIE MR T (0], B EEEEZ, 2017,
28(12): 2884-2887.

Rajesh K P, Manjunatha H, Krishna V, et al. Potential in
vitro antioxidant and protective effects of Mesua ferrea
Linn. bark extracts on induced oxidative damage [J]. Ind
Crop Prod, 2013, 47: 186-198.

Murthuza S, Manjunatha B K. Radioprotective and
immunomodulatory effects of Mesua ferrea (Linn.) from



¢E % 2020498 H52% H 184 Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 18

» 5805 »

[33]

(34]

(35]

[36]

(37]

[38]

[39]

[40]

[41]

[42]

[43]

Western Ghats of India., in irradiated Swiss albino mice
and splenic lymphocytes [J]. J Radiat Res Appl Sci, 2018,
11(1): 66-74.

Gopalakrishnan C, Shankaranarayanan D, Nazimudeen S
K, et al. Anti-inflammatory and C. N. S. depressant
activities of xanthones from Calophylluminophyllum and
Mesua ferrea [J]. Indian J Pharmacol, 1980, 12: 181-191.
Jalalpure S S, Mandavkar Y D, Khalure P R, et al.
Antiarthritic activity of various extracts of Mesua
ferrea Linn. seed [J]. J Ethnopharmacol, 2011, 138(3):
700-704.

Tharakan S T, Girija K, Ramadasan K. Effect of ACII, an
herbal radiation-induced
immunosuppresion in mice [J]. Indian J Exp Biol, 2006,
44: 719-725.

Chahar M K, Sanjaya Kumar D S, Lokesh T, et al. In-vivo

formulation on

antioxidant and immunomodulatory activity of mesuol
isolated from Mesua ferrea L. seed oil [J]. Int
Immunopharmacol, 2012, 13(4): 386-391.

Srivastava A, Saxena A, Dixit S, et al. An ayurvedic
herbal toxicity to
chemotherapy: A randomized controlled trial [J]. Indian J
Med Paediatr Oncol, 2008, 29(2): 11.

Palani

compound to reduce cancer

V, Senthilkumaran R K, Govindasamy S.
Biochemical evaluation of antitumor effect of muthu
marunthu (a herbal formulation) on experimental
fibrosarcoma in rats [J]. J Ethnopharmacol, 1999, 65(3):
257-265.

Noysang C, Mahringer A, Zeino M, et al. Cytotoxicity
and inhibition of P-glycoprotein by selected medicinal
plants from Thailand [J]. J Ethnopharmacol, 2014,
155(1): 633-641.

Asif M, Shafaei A, Jafari S F, et al. Isoledene from Mesua
ferrea oleo-gum resin induces apoptosis in HCT 116 cells
through ROS-mediated modulation of multiple proteins in
the apoptotic pathways: A mechanistic study [J]. Toxicol
Lett, 2016, 257: 84-96.

Asif M, Yehya A H S, Dahham S S, et al. Establishment
of in vitro and in vivo anti-colon cancer efficacy of
essential oils containing oleo-gum resin extract of Mesua
ferrea [J]. Biomed Pharmacother, 2019, 109: 1620-1629.
Mahavorasirikul W, Viyanant V, Chaijaroenkul W, et
al. Cytotoxic activity of Thai medicinal plants against
human cholangiocarcinoma, laryngeal and
hepatocarcinoma cells in vitro [J]. BMC Complement
Altern Med, 2010, 10: 55.

Mazumder R, Dastidar S G, Basu S P, et al. Emergence of

Mesua ferrea Linn. leaf extract as potent bactericide [J].

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

[54]

(58]

[56]

[57]

Afr J Biotechnol, 2003, 22(4): 160-165.

Parekh J, Chanda S. In vitro antifungal activity of
methanol extracts of some Indian medicinal plants against
pathogenic yeast and Moulds [J]. Afr J Biotechnol, 2009,
7(23): 4349-4353.

Chanda S, Rakholiya K, Parekh J. Indian medicinal herb:
Antimicrobial efficacy of Mesua ferrea L. seed extracted
in different solvents against infection causing pathogenic
strains [J]. J Acute Dis, 2013, 2(4): 277-281.

Ali M A, Sayeed M A, Bhuiyan M S A, et al
Antimicrobial screening of Cassia fistula and Mesua
ferrea [J]. J Med Sci, 2003, 4(1): 24-29.

Aruldass C A, Marimuthu M M, Ramanathan S, et al.
Effects of Mesua ferrea leaf and fruit extracts on growth
and morphology of Staphylococcus aureus [J]. Microsc
Microanal, 2013, 19(1): 254-260.

Mazumder R, Dastidar S G, Basu S P, et al. Antibacterial
potentiality of Mesua ferrea Linn. flowers [J]. Phytother
Res, 2004, 18(10): 824-826.

Mazumder R, Dastidar S G, Basu S P, et al. Effect of
Mesuaferrea Linn. flower extract on Salmonella [J].
Indian J Exp Biol, 2005, 43(6): 566-568.

Tiwari P K, Irchhaiya R, Jain S K. Evaluation of
anticonvulsant activity of Mesua ferrea Linn. ethanolic
flower extract [J]. Int J Pharm Life Sci, 2012, 3(3):
1507-15009.

Kakrani H K, Nair G V, Dennis T J, et al. Antimicrobial
andanthelmintic activity of essential oil of Mesua ferrea
Linn [J]. Indian Drugs, 1984, 21: 261-262.

R, Singh D P, Rawat A K S
High-performance liquid chromatographic method for the

Govindarajan

quantification of phenolics in ‘Chyavanprash’ a potent
Ayurvedic drug [J]. J Pharm Biomed Anal, 2007, 43(2):
527-532.

Harborne J B. Dictionary of Indian medicinal plants: [J].
Phytochemistry, 1993, 33(5): 1279.

Rai L K, Prasad P, Sharma E. Conservation threats to
some important medicinal plants of the Sikkim Himalaya
[J]. Biol Conserv, 2000, 93(1): 27-33.

Wangthong S, Palaga T, Rengpipat S, et al. Biological
activities and safety of Thanaka (Hesperethusa
crenulata) stem bark [J]. J Ethnopharmacol, 2010,
132(2): 466-472.

Defilipps R A, Krupnick G A. The medicinal plants of
Myanmar [J]. PhytoKeys, 2018, 102: 1-341.

Hassan M T, Ali M S, Alimuzzaman M, et al. Analgesic
activity of Mesua ferrea Linn. [J]. Dhaka Univ J Pharm
Sci, 1970, 5(1): 73-75.



« 5806 * ¢33 % 202408 $52% H18H Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 18
[68] LumiA - mbIRI, R - RETK, E&ME, & HZ [9]. Anc Sci Life, 1999, 19(1/2): 74-75

[59]

[60]

BRI A 25 A R AE B HAS R B B BT M/ NARCR 4R
TER BT ST 9] B s B2 BL oK 22 22 4k, 2014, 37(6):
678-681.

Uawonggul N, Chaveerach A, Thammasirirak S, et al.
Screening of plants acting against Heterometrus laoticus
scorpion venom activity on fibroblast cell lysis [J]. J
Ethnopharmacol, 2006, 103(2): 201-207.

Prasad D N, Basu S P, Srivastava A K. Antispasmodic
activity of the crude and purified oil of Mesua ferrea seed

[61]

[62]

Konwarh R, Kalita D, Mahanta C, et al. Magnetically
recyclable, antimicrobial, and catalytically enhanced

polymer-assisted ~ “green”  nanosystem-immobilized
Aspergillus niger amyloglucosidase [J]. Appl Microbiol
Biotechnol, 2010, 87(6): 1983-1992.

Das G, Karak N. Thermostable and flame retardant Mesua
ferrea L. seed oil based non-halogenated epoxy resin/clay
nanocomposites  [J]. 2010, 69(4):

495-503.

Prog Org Coat,

[iEmit 2]



