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Review on Phytochemical and Therapeutic Potential Research Progress of

Tectona grandis
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( Research Institute of Tropical Forestry,CAF,Guangzhou,Guangdong 510520, China )

Abstract Tectona grandis L. is one of the most valuable timber tree species in the world with straight
trunks and beautiful wood texture. Due to the active ingredients such as tectoquinone, lapachol and deoxylapachol,
it is resistant to termites and fungi. The bark, leaves, heartwood and other parts of 7. grandis L. are rich in
secondary metabolites such as naphthoquinone, anthraquinone and isoprenoid quinone, as well as phytochemicals
such as triterpenes, steroids, lignans, fatty esters and phenols. Pharmacologically, teak has been proven to have
multiple effects such as antioxidant, anti-inflammatory, antipyretic, cytotoxic, analgesic, hypoglycemic, and
wound healing. This article focuses on the latest advances in phytochemical and pharmacological research of teak,
and its potential for subsequent development and utilization.

Key words Teak; phytochemistry; pharmacology; secondary metabolites
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Tab. 1 Compounds isolated from different parts of Tectona grandis L.

ﬁ F&3i Category fk2%44Fk Compound iﬁ;ﬁi
1 Lapachol (C,sH,,0;) )

2 Deoxylapachol (C,sH,,0,) )

3 5-Hydroxylapachol (C,sH,,0,) EE WY 7}
4 Hydroxysesamone (C,sH,,05) A

5 « -Lapachone(C,sH,,05) LirER

6 ZRBRE B -Lapachone (C,sH,,0,) AR

7 (NAPHTHOQUINONES ) Dehydro- o -lapachone (C,sH;,0;) DB AR
8 4’ 5'-Dihydroxy-epiisocatalponol (C,sH,;0,) )

9 Tectol (CyoH,0,) ‘M%fﬁ‘
10 Dehydro- « -isodunnione (CsH,,0;) DFF

11 Tecomaquinone-I (C;,H,,0,) DA AREFR
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ﬁ 2 5) Category k244 FR Compound lili. ﬁi{i
12 Tectoquinone(C,sH,,0,) Y% ISV |
13 2-Hydroxymethyl-anthraquinone (C,sH,,0;) )

14 2-Acetoxymethyl-anthraquinone (C,sH,,0,) NN )

15 Anthraquinone-2-carbaldehyde (C,sH;O;) AF

16 Anthraquinone-2-carboxylic acid (C;sHzO,) |

17 3-Hydroxy-2-methyl-anthraquinone (C,sH,,05) )

18 Pachybasin (C,sH,,0;) I BN 3
19 Rubiadin (C,sH,,0,) 1Y )

20 Munjistin (C,sHyOg) Y 8

21 2-Methylquinizarin (C;sH,,0,) DoFF . HRER
22 Quinizarine (C,,H;0,) I F

23 1-Hydroxy-2-methyl anthraquinone (C,;H,,0;) M. T
24 ( ANTH&%%TCN ONES ) 5,8-dihydroxy-2-methylanthraquinone (C,;sH,,0,) oA

25 Obtusifolin (C,H,,05) RS . A
26 9,10-Dimethoxy-2-methyl-1,4-anthraquinone(C,,H,,0,) JCRE

27 5-Hydroxy-2-methyl anthraquinone (C,sH,,05) )

28 1-Hydroxy-5-methoxy-2-methylanthraquinone(C,H,,0,) NN )

29 1,5-Dihydroxy-2methylanthraquinone (C,sH,,0,) )

30 5-Hydroxydigitolutein (C,H,,05) 2H 5

31 Barleriaquinone-I (C,sH,,05) )

32 Tectoleafquinone (C,,H,,Oy) I B

33 Grandiquinone A (C;H,,05) B

34 Tectograndone (C;,H,,0,,) oA

35 Anthratectone (C,H,50,) - H

36 Naphthotectone (C;,H,0-) oy

37 2% (MONOTERPENE ) 6RS) -(E)-2,6-Dimethyl-2,7-octadiene-1,6-diol (C,,H,;0,) . Wz
38 R 1B -6 a -Dihydroxy-4(15)-eudesmene (C,s H,,0,) R B
39 ( SESQUITERPENES ) 7-Epieudesm-4(15)-ene-1 a ,6 & -diol (C,s HyO,) N )
40 Abeograndinoic Acid (CyH,,0,) . Wz
41 Phytol (C,H,0) . Rz
42 7,11,15-Trimethyl-3-methylene-hexadecan-1,2-diol (C,,H,,0,) MR B R
43 Rhinocerotinoic acid (C,oH;,05) R Rz

“iiliZ% ( DITERPENES )

44 2-Oxokovalenic acid (C,oH;,05) R R
45 19-Hydroxyferruginol (C,,H;,0,) R R
46 Tectograndinol (C,oH;,05) I F

47 Solidagonal acid (CyH;,05) LN )
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i %7 Category 142585 Compound P
48 Lupeol (C,H;,0) Rz

49 Betulin (Cy,H;,0,) )4

50 Betulinaldehyde (C;,H,50,) T R

51 Betulinic acid (C;,H,,0,) ;Egﬁ *ﬁr’i
52 Ursolic acid (C,,H,505) [ A ) a
53 =izt (TRITERPENES ) Corosolic acid (C;,H,0,) A

54 Oleanolic acid (C5H,405) . Wz
55 Maslinic acid (C;,H,0,) R Rz
56 Methyl-2 o ,3 o -dihydroxyurs-12-en-28-oate (C,,H,50,) R
57 Euscaphic acid (C;,H,05) . Az
58 Squalene (C;,Hs) Jissid

59 ZiitiJ¢ (POLYTERPENE ) Caoutchouc or Indian rubber Polymer AkF

60 Tectoionol A (C;H,,05) I B

61 Tectoionol B (C3H,,0,) I B

62 TR | 2 Annuionone D (C,;H,,0;) oy

63  (APOCAROTENOIDS) 3 B -Hydroxy-7,8-dihydro- B -ionol (C,;H,,0,) iy

64 9(S)-4-Ox0-7,8-dihydro- B -ionol (C,;H,,0,) gy

65 3 B -Hydroxy-7,8-dihydro- 3 -ionone (C;;H,,0,) iy

66 Gallic acid (C,H,05) I

67 Ellagic acid (C,,H,Oy) K

68 e Acetovanillone (C,H,,05) e

g9 (PHENOLIC COMPOUNDS) E-Isofuraldehyde (C,oH,(05) m A

70 3-Hydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-propan-1-one (C,,H,,05) e

71 Evofolin A (C,,H,;0,) gy

72 HEALAY) Rutin (CyH;,0)4) Lipes

73 (FLAVONOIDS ) Quercitin (CsH,,0,) i

74 B -Sitosterol (CpHs,0) it

75 Hydroxyenone (C,,H,;0,) R Rz
76 (34kA%) ( STEROIDS ) B -Sitosterol- 3 -d—[4’1in(;l;;}ﬁ(—)i&(éré(é:ﬁr:oégsone-1'"-oxy)]Glucurano- Wit

77 Stigmast-5-en-3-O- B -d-glucopyranoside (C;5Hg,O) Wz

78 Sitosterol 3-O-f-d-glucopyranoside (CgH,4,0;) ey
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i , N 53 B R
Sy pA <
P 2| Category 4% Compound Plant parts
79 Syringaresinol (C,,H,4Oy) I
80 Medioresinol (C,,H,,0,) A
81 ARESS: RIFRIE 1-Hydroxypinoresinol (C,,H,,0,) e
(PHENYLPROPANOIDS :
82 LIGNANS) Lariciresinol (C,,H,,05) Y3
83 Balaphonin (C,,H,,05) I
84 Zhebeiresinol (C,H,,04) I
85 RNBRIS: AEARIEZEZR Tectonoelin A (C,iH,,0,) ey
( PHENYLPROPANOIDS :
86 NORLIGNANS ) Tectonoelin B (C,,H,;0,) I
AROTE I
87 ( PHENYLETHANOID Verbascoside or acteoside (CyoH;O;5) A
GLYCOSIDE )
88 7'-Hydroxy-n-octacosanoyl n-decanoate(C,HsO; W Hz
89 20’-Hydroxyeicosanyl linolenate (CssH;,0;) 1z
90  JIKWiliEz% ( FATTY ESTERS) 18'-Hydroxy-n-hexacosanyl-n-decanoate (C;H,,05) Rz
91 n-Docosane (Cy,H,q) Bz
92 O-Tolylmethylether (C;H,,0) N

MRS EANA R EE ORI, DAZIRE (& 1) FIERE (181 2) BB fe . eoh, mloRaE &4
foILMHEYIA R, it a Y (18 3) BRSNS MR (K 4. BRI a Y mE iR ey
(FE5), KR/ RHREY (K 6). FNREAEY (RIERAERIER ) MR LB RS (1A
7). —SEIRMIERA e A Y. LRGP Z R, BE— PR AR B 25 I i R R 3t
KT IZYRL A HZ 5 B

2 Ry=R,=Ry=H
3 R=R;=OH, R,=H
4 Ry=R,=R;=0H

1 ZHREUEMALFEN

Fig. 1 Chemical structures of naphthoquinones
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Fig. 2 Chemical structures of anthraquinones
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Fig. 3 Chemical structures of terpenoids
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Fig. 4 Chemical structures of apocarotenoids

[ 5 B (66-71) MEAMENEY (72-73 ) MULFLEH
Fig. 5 Chemical structures of phenolic compounds (66—-71) and flavonoids (72-73)
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Fig. 6 Chemical structures of steroids & saponins
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O
79 R,=OCH,, R,=0CH;
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OH
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Fig. 7 Chemical structures of phenylpropanoids (79-86) & phenylethanoid glycoside (87)
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