CHAPTERII
LITERATURE REVIEW

1. Botanical Aspects of Belamcanca spp. and Dalbergia spp.

The genus Belamcanda, belonging to the family Iridaceae in the order
Asparagales, has been described (Yu-tang, 1985) as follows:

Herbs perennial, rhizomatous. Rhizome knobbly. Aerial stem well developed,
erect, leafy. Leaves cauline, 2-ranked, oriented edgewise to aerial stem, sword-
shaped. Inflorescence a + dichotomously branched panicle of rhipidia. Perianth tube
short; segments = similar, outer ones somewhat larger than inner. Stamens inserted at

base of perianth segments. Style one, slender, 3-lobed at apex. Capsule obovoid or
ellipsoid. Seeds black, glossy.

There is only a single species in this genus, Belamcanda chinensis (L.) DC.
(Figure 1), that is distributed in East Asia, North India to Siberia, China and Japan,
and probably elsewhere in Southeast Asia.

Belamcanda chinensis (L) DC. (Belamcanda punctata Moench., Ixia
chinensis L., Pardanthus chinensis, ker-Gawl., Pardanthus dichotomus sensu

Hubotter) or leopard lily, black berry lily, leopard flower; wan mit yap

(Northern); wan hang chang (Bangkok)(Smitinand., 2001); bunga Kipas

(Malay); re quat, xa can, loui dong, co quatphu (Vietnamese); she gon, she gan
(Chinese), sagan (Korean), yakan (Japanese). The Text in which first appeared for
this plant is Divine Hushandman’s classic of the Materia Medica (Bensky and
Gamble, 1993).

It is a medium sized seasonal perennial with a persistent rhizome; 0.5-1.5 m
high. Leaves 20-60 . 2-4 cm, tapering apex, ensiform, in a distichous fan, secondary
nerves parallel to the midrib. The inflorescence is apical, dichotomously branched:
each peduncle ends with a cyme of several showy flowers emerging from a pair of
bracts. The perianth has 6 petaloid segments, outer segments obovate or elliptic, ca.
2.5 « 1cm, and is orange or yellow spotted red to purple throughout. Pedicel slender,
ca. 1.5 cm; tapai free, unequal, not distinctly clawed, spreading, outer larger, each
flower lasts only one day; May-October, filaments free, anthers 1.8 x 2 cm, erect, free.



Figure 1 Belamcanda chinensis (L.) DC.
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Style slender, equaling perianth segments, exceeding the anthers, tubular, terminating

in short apically stigmatic branches bearing short crest-like appendages. Gynaecium
consisting of three carpels united into a 3-celled ovary. Fruits ovoid, 3-lobed
capsules, 2.5-3 x 1.5-25 ¢m., bearing numerous seeds. Seeds ca. 5 mm. in diam.
spherical, testa inflated, blackish (hence the name Blackberry Lily), persisting on the
placentas. Rhizome pale brown, horizontal, creeping, much branched and many
circular wrinkles, bearing numerous rootlets. It grows near sea level to 2200 m.
(Kubitzki, 1998; Wong, 2002)

For the genus Dalbergia, this plant belongs to the family Leguminosag-
Papilionoideae of order Fabales (Mabberly, 1997). This genus is pantropical
consisted of about 100 species. In Thailand, there are 26 spp. which are described as
follow (Niyomdham, 2002).

Plants in the genus Dalbergia are trees, shrubs, scandent or woody climbers.
Leaves alternate, imparipinate; stipules various, often small and usually caduceus;
stipels absent; leaflets chartaceous to coriaceous, alternate. Flowers small terminal
and, or lateral panicles; bracts and bracteoles usually small, and caduceus. Calyx
campanulate, 5-lobed. Corolla + exserted, white, yellow or purple or violet often
fragrant; standard orbicular, oboval ovate to oblong, with well developed claw; wings
free, oblong, narrowed or auriculate at base of blade. Stamens 9-10, monadelphous or
diadelphous, slit on upper side, sometimes in two lateral bundles of five each, or only
the vexillary one free: anthers small, erect, uniform, basifixed, usually twin, rarely
single, opening at apex. Ovary stipitate, few-ovuled: style short, usually incurved;
stigma small.  Pods usually thin, indéhiscent, oblong or strap-shaped, distinctly
thickened or reticulation nerves more dense over the seed cavity rarely thickened
overall. Seeds reniform.

According to Niyomdham (2002), the species of genus Dalbergia found in
Thailand are a follows:

1. Dalbergia assamica Benth.(Z). balansae Prain., D. lanceolaria L.f. subsp.
lanceolaria var. assamica.{Benth.) Thoth.)

Distribution.- Northern: ~ Chiang  Mai,  Lampang;  South-Westem:
Kanchanaburi; Central: Saraburi.

vage o )3
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Vernacular.- Ket dam () (Chiang Mai), ket deang () (Lampang),

Kampi () krapi, ( )(Saraburi).

2. Dalbergia cana Grah. Ex Kurz (D. kerrii Craib., D. kurzii Prain var,
truncate Craib.)

2a. var.cana

Distribution.- Northern: Mae Hong Son, Chiang Mai, Nan, Lampang, Phrae,
Sukhothai, Tak, Phitsunulok, Uttaradit; North-Eastern; Phetchabun, Khon Kaen, Loei,
Udon Thani; South-Western: Kanchanaburi, Ratchaburi.

Vernacular.-  Kraphi (), piphong (), pichan( ) (Northern); kra phi
chan ( ), kra phi nang nuan ( ), kra phi lueang ( )
(Phitsanulok); kra phi phun ( ) (Uttaradit); kra phi lueap ( )
(Phetchabun); kaling ping pa ( ) (Ratchaburi); khet khao () (Chiang
Mai); chakkachan () (Loei); pradu talen ( ) (Sukhothai); i meng bai lek

( ) (Udon Thani).

2b. var. kurzii (prain) Niyomdham comb.& stat. nov.(D. kurzii Prain,)
Distribution.- Northern: Mae Hong Son.

3. Dalbergia candenatensis (Dennst.) Prain, {Cassia candenatensis Dennst.,
D. monosperma Dalz., D. torta Grah. Ex Gray, Drepanocarpus monospermus (Dalz.)
Kurz.

Distribution.- South-Western: Prachup Khiri Khan; South-Eastern: Chon
Buri, Trat, Peninsular; Chumphon, Ranong, Surat Thani, Satun, Songkhla,
Narathiwat.

Vernacular.- Thao man priang ( ), thao wan priang ( )
(Surat Thani); yan man praing ( ) (Narathiwat); sakkhi () (Chumphon).

4. Dalbergia cochinchinensis Pierre (D. cambodiana Pierre,)

Distribution.- Eastern: Surin, Ubon Ratchathani; Central: Saraburi; South-
Eastern: Sa Kaeo, Prachin Buri, Chachoengsao, Chon Buri, Rayong, Chanthaburi,
Trat,
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Vernacular.- Kra-yong () kra-yung () (Khmer-Surin); kha yung (

)( bo Ratchathani); daeng chin () (Prachin Buri); pradu tom ( ), pradu
nam ( ) (Chanthaburi); pradu lai ( ) (Chon buri); pradu sen ( ) (Trat);
pha yung () (General); phayung mai ( ) (Saraburi); hua-li-mo ( )
(Chinese).

5. Dalbergia cultrata Grah. Ex Benth (D. cultrate Grah. Ex Benth. Var.
pallida Craib, D.fusca. Pierre)

Distribution.- Northern: Mae Hong Son, Chiang Mai, Chiang Rai, Nan,
Lamphun, Lampang, Uttaradit, Tak; North-Eastern: Phetchabun, Loei, Udon Thani,
Nakhon Phanom, Khon Kaen; Eastern: Nakhon Ratchasima; South-Western:
Ratchaburi; Kanchanaburi; Central: Saraburi.

Vernacular.- Kraphi (- )(Central); kra phi khao khwai ( ) (Udon
Thani, Ratchaburi); ket khao khwai ( ) (Northern); ket deang () (Mae
Hong Son, Lampang ); ket dam () (Kanchanaburi, Northern); kam phi () ching
chan () (Phetchabun); kam phi khao khwai ( ), daeng dong ( )
(Loei); chak-chan ( ), wiat ( ) (Shan-Chiang Mai); ma kham pa ( )
(Chiang Mai); seng-phli-khlae ( ) (Karen-Mae Hong Son); i meng bai mon (

) (Udon Thani).

6. Dalbergia darlacensis P.H. H6 & Niyomdham
Distribution.- North-Eastern: Loel.

Vernacular.- Makham khruea ( ) (Loei).

7. Dalbergia entadoides Pierre ex Gagnep (D.foliacea auct. non Wall.; Prain.)
Distribution.- Northern: Nakhon Sawan: Eastern: Surin, Si Sa Ket, Ubon
Ratchathani; Peninsular: Songkhla.

Vemacular- Kraphi ()(Ubon Ratchathani).

8. Dalbergiafoliacea Wall. Ex Benth (D. rimosa Roxb. var. foliacea (Wall,
Ex Benth.) Thoth.)
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Distribution.- Northern: Chiang Mai, Chiang Rai, Lampang, Tak, Sukhothai,

Phitsanulok; North-Eastern: Phetchabun: Eastern: Nakhon Ratchasima: South-
Western: Uthai Thani, Kanchanaburi, Ratchaburi: Central: Saraburi: South-Eastern:
Chon Buri.

Vernacular.- Kra phi khruea ( ) (Kanchanaburi, Northern); saphi
khruea ( ) (Phetchabun); thon khruea ( ) (Nakhon Ratchasima); pradu
laeng ( ) (Loei); hang lai thao ( ) (Ratchaburi).

9. Dalbergia glomeriflora Kurz (D. lacei Prain, D. ovata Grath. ex Benth. var.
glomeriflora (Kurz) Thoth.)

Distribution.- Northern: Chiang Mai, Lampang, Nan, Sukhothai; North-
Eastern: Udon Thani; South-Western: Kanchanaburi.

Vernacular.- Ket Khao (), duroi () (Chiang Mai); du khao ( )
(Northern): du daeng () (Lampang).

10. Dalbergia godefroyi Prain
Distribution.- Northern: Sukhothai: North-Eastem: Udon Thani: Central:
Saraburi.

11. Dalbergai horrida (Dennst.) Mabberley. Amerimmon horridum Dennst,
D. sympathetica Nimmo, D. multiflora Heyne ex Prain,)

var. glabrescens (Prain) Thoth. & KKN. Nair, D. multiflora Heyne ex Prain
var. glabrescens Prain,

Distribution.- Eastern: Ubon Ratchatham.

12. Dalbergia kinggiana Prain
Distribution.- Northern: Chiang Mai; North-Eastem: Loei.

13. Dalbergia lanceolaria (Amerimnon lanceolaria (L.f.) O. Kuntze)

13a. Var. lakhonensis (Gagnep.) P.H. HO & Niyomdham (D. lakhonensis
Gagnep, D. lakhonensis Gagnep. var. appendiculata Craib, D. maymyensis Craib, D.
maymyensis Craib var. siamensis Craib, D. lanceolaria L.f. subsp. paniculata var.
maymyensis (Craib) Thoth.)

Distribution.- Northern:  Mae Hong Son, Chiang Mai, Chiang Rai,
Phitsanulok, Lamphun, Phrae, Sukothai; North-Eastem: Nakhon Phanom, Mukdahan,
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Khon Kaen: Eastern: Nakhon Ratchasima, Buri Ram, Surin, Ubon Ratchathani;
South-Western: Ratchaburi, Phetchaburi, Kanchanaburi: Central: Saraburi : South-
Eastern; Chon Buri.

Vernacular.- Pradong lueang ( ) (Mukdahan); kra phi yuak (
) (Nakhon Ratchasima); kapi () (Surin); khi mot () (Sukhothai); thon ()

(Lamphun); imeng () (Ubon Ratchathani).

13b. var. lanceolaria

Distribution.- Eastern: Nakhon Ratchasima; South-Western: Kanchanaburi.
13c. var. errans (Craib) Niyomdham (D. errans . Craib)

Distribution.- Northern: Lampang, Uttaradit, Tak; North-Eastem: Loei.

Vernacular.- Chingchan khao ( ) (Tak); pradong daeng ( )
mak lam daeng ( ) (Loei); pradu lai ( ) (Lampang)

14. Dalbergia menoeides Prain ex King (D. marcaniana Craib.)
Distribution.- Central: Bangkok.

15. Dalbergia migrescens Kurz (D. paniculata auct. non Roxb.: Prain, D.
lanceolaria L.f. subsp. paniculata (Roxb.) Thoth.)

15a. var. anomala (Pierre) Niyomdham (o. anomala Pierre)

Distribution.- Northern: Tak.

Vernacular- Chanuan () (Tak).

15h. var. nigrescens
Distribution.- Northern: Chiang Mai, Lampang, Phayao, Phrae, Tak; North-
Eastem: Loei.

Vernacular- Kraphi ( )(Northen), chanuan( )(General).

15¢. var. saigonensis (Pierre) Gagnep (D. saiganensis Pierre.)

Distribution.- Northern: Chiang Mai, Lampang, Nakhon Sawan; North-
Eastem: Loei, Udon Thani; Eastern: Chaiyaphum, Nakhon Ratchasima; South-
western: Uthai Thani, Kanchanaburi; South-Eastern: Chanthaburi.

Vernacular.- Kra phi () (Lampang); kra phi phrong ( )

(Ratchaburi); chanuan (), sanuan( ) (Central).
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16. Dalbergia oliveri Gamble ex Prain (D. hariensis Pierre, D. dongnaiensis

Pierre, D. duperreana Pierre, D. mammosa Pierre.)
Distribution.- All over the country.

Vernacular.- Krasip (), pradu sap ( ), (Surat Thani); ket (), ket
dam () (Chiang Mai); ket daeng () (Chiang Mai); kam phiton ( )
(Petchabun); du lai () (Lampang); du sa daen ( ) (Northern); chingchan
() pradu chingchan ( ) (Central); phayung klaep ( ) (Saraburi);
phayung daeng ( ) (Phisanulok); phayung hin (), anchan ( )
(Phetchabun); yun () (Chanthaburi).

17. Dalbergia ovata Grah. Ex Benth (D. floribunda Craib, D. forbesii auct.
non Prain; Gagnep.)

Distribution.- Northern: Chiang Rai, Nan, Lamphun, Lampang, Phare,
Uttaradit, Phitsanulok; North-Eastern: Phetchabun, Udon Thani, Loer; South-Western:
Kanchanaburi; Central: Saraburi; South-Eastern: Chon Buri, Trat.

Vernacular- Kam phi () (Uttaradit, Chiang Rai); khra yum ()
(Lampang); du khao (), dudong () (Phrae, Nan, Lampang); du daeng ( )
(Lampang), du laeng () (Udon Thani); pradu talen ( ), pradu bai khao
( ) (Central).

18. Dalbergia phyllanthoides Blume ex Mig.
Distribution.- Peninsular: Phatthalung, Trang, Songkhla, Narathiwat.

19. Dalbergia pinnata (Lour.) Prain (Derris pinnata Lour, Amerimnon
pinnatum (Lour.) O. Kuntze, D. tamarindifolia Roxb.)

Distribution.- South-Western:  Ratchaburi; ~ South-Eastern:  Chon  Buri;
Peninsular: Ranong, Phangnga, Phuket, Krabi, Nakhon Si Thammarat, Satun, Pattani,
Narathiwat.

Vernacular.- Kham (), Kham khruea ( ), Kham khruea lek (

) (Peninsular).
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20. Dalbergia rimosa Roxb (D. discolor Blume ex Mig, D. curtisii auct. non

Prain: Gagnep, D. volubilis Roxb. var. latifolia Gagnep)
Distribution.- Northern: Chiang Mai, Phrae.
21. Dalbergia rostrata Grah. ex Prain

Distribution.- Peninsular: Ranong, Phangnga, Nakhon Si Thammarat, Satun,
Songkhla.

22. Dalbergia stipulacea Roxb.

Distribution.- Northern: Chiang Mai, Chiang Rai, Lampang, Phrae, Tak,
Phitsanulok; North-Eastern; Loei, Nakhon Phanom, Kalasin; Eastern: Nakhon
Ratchasima; Central: Saraburi, Nakhon Nayok; South-Eastern: Prachin Buri,
Chanthaburi,

Vernacular.-  Kham khruea ( ), khimot( ), piam( ') thao pidam
(), (Chiang Mai); kom maep () (Prachin Buri); kruea kra phi khao khwai
( ), ma kham khruea ( ) (Nong Khai, Chanthaburi); Taeng me
(), Mak-phaen( ' )(Yao-Chiang Mai).

23. Dalbergia suthepensis Niyomdtham.
Distribution.- Northern: Chiang Mai.

24, Dalbergia velutina Benth (D. abbreviate Craib, D. pierreana Prain)

24a. var. succirubra (Gagnep. & Craib) Niyondtham (D. succirubra Gagnep.
& Craib.)

Distribution.- Northern: Chiang Mai, North-Eastern: Phetchabun, Loel.

24h. var. velutina

Distribution.- Northern:  Chiang Mai, Lampang; North-Eastern: Loei,
Mukdahan; Eastern:  Chaiyaphum, Surin, Ubon Ratchathani; South-Westem:
Kanchanaburi; Central: Sara Buri; South-Eastern: Chanthaburi, Trat; Peninsular:
Ranong, Surat Thani, Phangnga, Trang, Satun, Nakhon Si Thammarat,

Vernacular.- Khruea khang khwai ( ) (North-Eastern); khruea pi

()(Chiang Mai); tan khamoi ( )(Surat Thani); hang lai () (Trat).

24c. var. verrucosa (Craib) Niyomdtham (D. verrucosa Craib)
Distribution.- Northern: Nan.



2
25. Dalbergia volubilis Roxb.

Distribution.- Northern: Chiang Mai, Chiang Rai, Phrae, Tak; North-Eastern:
Nakhon Phanom, Nong Khai; South-Western: Kanchanaburi; Central: Saraburi;
Peninsular; Surat Thani.

Vernacular.-  Khruea maet ( ), phi phong khruea ( ) (Northern);
krung khon () (Nkhon Ratchasima); kam maet (), khruea am ai ( )
(Nakhon Phanom); wo-wi () (Karen-Kanchanaburi); ki kam () (Surat Thani).

26. Dalbergia parviflora Roxb. (Drepanocarpus cumingii Kurz non Benth.)
has local name as Khri (Figure 2). It is a scandent shrub up to 10 m. high; young
shoot and inflorescence puberulous, later glabrous. Leaves 10-20 cm long , 5-7(-9)
leaflets; petioles 1.5-3 cm long; rachis (3-)4-6 ¢cm long, glabrous; stipules small,
caduceus. Leaflets elliptic, oblong to obovate-oblong, 4-12 by 2-6 ¢m, glabrous on
both surfaces; petiolules 3-5 mm long. Inflorescence a panicle, terminal and in upper
leaf axils, 5-10 ¢cm long. Bracts ovate-acute, ca. 1by 0.5 mm, persistent. Bracteoles
oblong-obtuse, 1.5 by 1 mm, caduceus. Pedicel ca. 15 mm long. Calyx ca. 3 mm
long, glabrous. Corolla white; limh of standard petal obovate-emarginate, ca. 2.5 by 2
mm, claw ca. 0.5 mm long; wings ca. 2 by 0.8 mm, claw ca. 0.5 mm long: keel ca. 2
by 1 mm, claw ca. 0.2 mm long. Stamens 10, in 1 bundle. Ovary hairy along the
sutures; ovules 2-4, Pod falcate, 3-5 by 1.8-2 cm, I-2(-4)-seeded. Seeds renifrom,
ca. 10 by 14 mm, reddish-brown. Flowering from May to August.

Distribution.- Peninsular: Surat Thani, Phatthalung, Songkhla, Narathiwat,
Myanmar, Malaysia and Indonesia.

Ecology.-  Freshwater and brackish swamp forest, near sea level.

Vernacular.-  Krasik () (Peninsular), Khri (-, ), Sari ( ) (Surat Thani),
Sakkhi () (Narathiwat).



Figure 2 Dalbergiaparviflora Roxb.
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2. Chemical Constituents of Belamcanda chinensis

A number of compounds have been isolated from Belamcanda chinensis. They

are classified as flavonoids, triterpenoids, steroids and miscellaneous substances
(Table 1-3)

Table 1 Distribution of flavonoids in Belamcanda chinensis

Plant and chemical compound Plant part Reference
Belamcandin [1] Not specified | Yamaki et al .,1990
Huang et al., 1997

HsCO O o l

- OCH
Dichotomitin [2] Rhizome Lee et al., 1989

o) 0.

LN o

OCH;

Genistein [3] Rhizome Jietal., 2001

HO. o
)
OH O OH

Iridin [4] Rhizome Lee et al., 1989
Cuietal., 1993

Glc-0 O °| Ma et al., 1996
HaCO O n Lin et al., 1998
OH O 6} Zhou et al., 2001

Irigenin [5] Rhizome Zhou et al., 1996
Huet al., 1982
HO O °| Wuet al., 1992
HsCO O OH Luetal., 1987
OH O Ot Maet al., 1996
OCH;, Lee et al., 2001

Irilone [6] Rhizome Jietal., 2001
Kachroo et al., 1990
0 o Khar et al., 1973
L




Table 1 (continued)
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Plant and chemical compound

Plant part

Reference

Irisflorentin [7]

Iristectorigenin A [8]

HO O o)
|
wH OCH,3

Iristectorigenin B [9]

I OCH
HsCO 2
OH O O ¥
Muningin [10]

X

H3CO. o
]
; ®
OCHLO -

Noririsflorentin [11]

o o
<o O ! OCH;,
OH O Q

Rhamnocitrin [12]

OH
oo o
]
OH
OH O

Tectoridin [13]

|
Haco
OH O OH

Tectorigenin [14]

HO O 0.
|
OH O OH

Rhizome

Rhizome

Entire plant
Rhizome

Rhizome

Rhizome

Rhizome

Rhizome

Rhizome

Euetal., 1991
Yamaki et al .,1990

Euetal., 1991
Leeetal., 2004
Youetal., 1999

Youet al., 1999
Euetal., 1991

Euetal., 1991

Woo et al., 1993

Woo et al., 1993
Ito et al., 2001

Luetal., 1987
Ito et al., 2001
Cuietal., 1993
Shin et al., 1999
Linetal., 1998

Luetal., 1987
Seidlova-wuttke et al.,
2004

Sin et al., 1999
Ohetal., 2001




Table 1 (continued)
_ Plant and chemical compound
2,3-Dihydroirigenin [15]

1r

OH 0 yX)CH3
och3

%1817,3'-Tetrahydroxy-4'-methoxyisoflavone

HO T i f Y OH
OH 0 \~ OCH3

5,1

[17]

3-Trihydroxy-8,4-dimethoxyisoflavone
och3

V v V y OH
H O - 0CH3

6"-0-p-Hydroxybenzoyliridin [18]

H2C0-C— V- OH

HOr vV

OH I -r. X A~ OH

HiC O 'YTfYY
6H ° Y"AOCH,

och3
6"-0-Vanilloyliridm [19]
0
HC0-C—£ j>—D0H
HO,,,A OCH3

| v

HOSS ~ 0 ./™ %.0.
H y x j y ~ onh

0OH 0 vy ﬁ§0h3
7-0-Methylirisolidone [20]
HaCO~™O

oY AN

in 0 ™ 0CH3

Plant part
Rhizome

Rhizome

Rhizome

Rhizome

Rhizome

No specified
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Reference
lto et al., 2001

lto et al., 2001

Woo et al., 1993

lto etal., 2001

lto etal., 2001

Yamaki etal., 1990



Table 2 Distribution of triterpenoids in Belamcanda chinensis
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Plant and chemical compound Plant part Reference
Anhydrobelchinal [21] Rhizome Ito et al., 1999
AN X
Belachinal [22] Rhizome Ito et al., 1999
Takahashi et al.,
' R = 2000
Belamcandal [23] Rhizome Abe et al., 1991
Epianhydrobelachinal [24] Rhizome Ito et al., 1999
AZE X
Epibelachinal [25] Rhizome Ito et al., 1999
N o
Rhizome Takahashi et al.,
1991

OH

CHO




Table 2 (Continued)

Plant and chemical compound Plant part Reference
Iridobelamal B [27] Rhizome Takahashi et al.,
2002
N 2
Rhizome Takahashi et al.,
2000
SN S
CHO . y
Iridotectoral B [29] Rhizome Takahashi et al.,
2000
x
CHO
Rhizome Takahashi ef al.,
2000
S X
Rhizome Takahashi et al.,
2000
N NN
Iristectorene B [32] Rhizome | Ito et al., 1999
3 = =
H3C(CH2)1,0C0 O
cCHD moﬂ
Rhizome Ito et al., 1999

Isoamhydrobelachinal [33]
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Table 2 (Continued)
Plant and chemical compound Plant part Reference
Isoiridogermanal [34] Rhizome Takahashi et al.,
- = % 2002
HO o OH
OHC ~ o
16-0O-Acetyl-isoiridogermanal [35] Rhizome Takahashi et al.,
P P ” 2002
6 e OGCHs
28-Deacetylbelamcandal [36] Rhizome Abe et al., 1991
HO™ °F 7 N
i.H
3-0-Decanoyl-16-O-acetylisoiridogermanal | Rhizome Ito et al., 1999
[37]
3 = = Z
: + OAc
H;C(cnz)socomon
OHC.__~
3-O-Tetradecanoyl-16-O- Rhizome Ito et al., 1999
acetylisoiridogermanal [38]
2 = = =
: . OAc
Hac(CHz)uoco/\/\FEj*‘on
OHC ~
(+)-(6R,108,11S,14S,26R)-26-Hydroxy-15- | Rhizome | Abeetal., 1991
methylidenespiroirid-16-enal [39]
: Takahashu et al.,
(6R,108,11R)-26S-Hydroxy-(13R)- Rivcme  \oeo

oxaspiroirid-16-enal [40]




Table 3 Distribution of miscellaneous in Belamcanda chinensis

2

(CH2)16CH3

0 (CH3)gCH=CH(CH,)3CH;
0 OCH,
& OH

Chemical compound Category Plant part Reference
Apocyanin [41] Benzenoid | Rhizome | Lee et al., 2004
0
/oj@/u\
HO
Ardisianone [42] Quinoid Seed Fukuyama et al.,
0
Hscofﬁ/(crlz)scmcmcm),cm 1991
0 Sk
Belamcandaquinone A [43] Quinoid Seed Il-‘;lgcgyama etal.,
(0]
(CHy)eCH=CH(CHZ)sCH
(CH3)gCH=CH(CHZ)sCH3
Belamcandaquinone B [44] Quinoid Seed | Fukuyama et al.,
" 1993
HyCO (CH)sCH=CH(CHZ);CHs
(CH,)gCH=CH(CH7);CHs
HO OCH,@
Belamcandol A [45] Benzenoid Seed Fukuyama et al.,
OH
H3CO. (CH)sCH=CH(CH,);CHy 1991
OCH,4
Belamcandol B [46] Benzenoid Seed | Fukuyama et al.,
chOQ/(CH»gCH:CH(CHz);;CHa 1991
2 inoid Seed | Sekieral., 1995
Belamcandone A [47] Qrinct ge s
(CHy)gCH=CH(CHZ);CHy
0 (CH2)gCH=CH(CHy)3CH3
H3CO. ‘ O OH
*o o|§+°: ‘ :ocm
BelamcandoneB [48] Quinoid Seed Seki et al., 1995
(CH2)11CH=CH(CH,)5CHs
o (CH)¢CH=CH(CH_);CHy
H3CO OH
syl
BelamcandoneC [49] Quinoid Seed Seki et al., 1995




Table 3 (Continued)

Chemical compound Category Plant part Reference
BelamcandoneD[50] Quinoid Seed Seki et al., 1995
(CH3)1CH3
0 (CH2)11CH=CH(CH,)sCHj
H;CO ‘ O OH
[-Sitosterol [51] Steroid Rhizome | Lee et al., 2004
HO
Daucosterol [52] Steroid Rhizome | Lin et al., 1998
Glc-0
Decursin [53] Coumarin Rhizome | Lee et al., 2004
Fluoride [54] Inorganic Rhizome | Sakai et al., 1985
Isorhapontigenin [55] Stilbene Rhizome | Zhou et al., 2000
OCHj Fang et al., 2002
OH
HO
OH
Mangiferin [56] Xanthone Rhizome | Lui et al., 2000
HO. 0 o} O OH
HO 0-Gle
O OH . i ;
Resveratrol [57] Stilbene Rhizome | Linet al., 1998
OH Zhou et al., 2000
HO
Rhapontigenin [58] Stilbene | Rhizome | Lin et al., 1998

OH
OCHy
SO R )
OH

MO AN W Tnons non,
v a o
VRN INe sy
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Table 3 (Continued)

Chemical compound Category Plant part Reference
Sheganone [59] Benzenoid ~ Rhizome Yuetal., 1983
Shegansu B [60] Phenylpropanoid  Rhizome ~ Zhou et al., 2000
ShegansuB [61] Phenylpropanoid  Rhizome  Linetal., 1998
Stigmasterol [62] Steroid Rhizome  Zhou etal., 1996
3-53'-Carboxy-phenyI)-aIanine Proteid Entire  Larsen etal., 1987
[63] plant

I-bN)zoi::%-l\’_—gow

3-Carboxy-phenyl-glycine [64] Proteid Er|1tirte Larsen et al., 1987
plan

COOH

Nl

COOH

4-Hydroxy-benzoic acid [65] Benzeniod ~ Rhizome  Zhou etal., 2000

Iy
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3. Chemical Constituents of Dalbergia spp.

Chemical investigations of Dalbergia species have heen shown to be a good
source of flavonoids. In addition, other classes of natural compounds such as
triterpenes, quinoids, coumarins, alkaloids and miscellaneous substances have been
found (Table 4-5).

Table 4 Distribution of flavonoids in Dalbergia Spp.

Plant and chemical compound Plant part Reference

Dalbergia assamica

Dalbin [67] Seed Chibbber et al., 1978

Dalbinol [68] Seed Chibbber et al., 1978

Pseudobaptigenin [69] Seed Chibbber et al., 1978
HO O 0.
|
0,
o>
6-Hydroxy-2',7-dimethoxy-4',5'- Seed Chibbber et al., 1978

methylenedioxyisoflavone [70]

S
(o)
o]

o—/
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TabIe4£Continued) _
’lant and chemical compound Plant part Reference
D. baroni
Caviunin (7 Fleartwood ~ Seshadri., 1972
Woib ...
Formononetin [72)] Heartwood  Seshadri et al., 1972
1 1
0 Lox0s
D. balansea
- Callus  Czakoetal., 2001
Retusapurpurin A [73] @ o
OX J ’\71Y och3
D. calycina
Retusapurpurin A [73] Callus  Czako etal., 2001
0 tissue
N
|_B;O‘I' iOI V
OXJ i h3
WS,
D. candenatensis
Formononetin [72] Heartwood ng}bergeretal.,

n 1 |
L AJI

J
b a3



Table 4 (Continued)

Plant and chemical compound Plant part Reference
Candenatone [74] Heartwood | Hamberger et al.,
1988
Heartwood | Hamberger et
al.,1987
HO o
O
o OCHj3
5-Hydroxybowdichione [76] Heartwood | Hamberger et al.,
1987
HO O OI 0
OH O Gy
0
(+)-(RS)-Mucronulatol [77] Heartwood | Hamberger et al.,
1987
HO. O 0.
HaCO O OCH;
OH
(-)-(R)-Vestitol [78] Heartwood | Hamberger et al.,
1987
Ho
HO O OCH;
D. cearensis
Formononetin [72] Wood De Souza Guimaraes

e

OCH3

etal. 1975




Table 4 (Continued)

Plant and chemical compound Plant part Reference
(R)-Mucronulatol [77] Wood De Souza Guimaraes
et al.,1975
HO. o
s
H4CO O OCH,
OH
(6aS,11aS)-3-hydroxy-9-methoxypterocarpan Wood De Souza Guimaraes
(Demethylhomopterocarpin) [79] et al., 1975
HO. 0}
T
7-Hydroxy-2',3',4'-trimethoxyisoflavanone Wood De Souza Guimaraes
[80] et al.,1975
TG
OCH,
NS
D. cochinchinensis
Calycosin [81] Heartwood | Kuroyanagi et
al.,1996
HO. O o}
| OH
9 O OCH;3
Dalcochinin-8'-O-f-D-glucoside [82] Stem Svasti et al., 1999
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
Isoliquiritigenin [83] Heartwood | Kuroyanagi et al.,
1996
HO OH
OH O
Liquiritigenin [84] Heartwood | Kuroyanagi et al.,
1996
OH
HO
0
(25)-4' ,6-Dihydroxy-7-methoxyflavan [85] Stem Pathak et al., 1997
HscO‘)/‘/
4',6,7-Trihydroxyflavanone [86] Heartwood | Kuroyanagi et al.,
1996
OH
HO
HO
)
4' 6-Dihydroxy-7-methoxyflavanone [87] Heartwood | Kuroyanagi et dl.,
1996
HgCO‘nJ/‘/
4'-Hydroxy-2'-methoxychalcone [88] Stem Shirota et al., 2003

O

v

OCHO




Table 4 (Continued)

Plant and chemical compound Plant part Reference
7’- Hydroxy-6- methoxyflavanone [89] Stem Pathak et al., 1997
o) L4
HaCO
o}
7- Hydroxyﬂavanone [90] Stem Shirota et al., 2003
o )
o}
D. coromandeliana
Caviunin [71] Root Ramesh et al., 1995
HO. O o} | OCH,
HsCO
OCH3
Coromandelin [91] Leaf Ramesh et al., 1995
H,CO O o I
LY QL
o o}
HO§_? OHO
OH OH o [
Dalspinin [92] Root Ramesh et al., 1995
HO. O o}
|
H3CO 0,
OH O 0>
Dalspinosin (Junipegenin B) [93] Root Ramesh et al., 1995

HO. o
IO [

H:‘coocm
OH O —




Table 4 (Continued)

_Plant and chemical compound
Prunetin [94]

Heex 0.
| |

=

UH 0 OH

D. cultrata
Formononetin [72]
HO O O|
o 0 och3

Retusapurpurin A [73]

Biochanin A [95]

HO. O 0'
U0 O OCHj

D. densa var. australis

Retusapurpurin A [73]

D. ecastophyllum

Formononetin [72]

o OCH3

Plant part
L eaf

Stembark

Heartwood
Stembark

Stembark

Callus tissue

Wood

29

Reference
Ramesh et al., 1995

Ito et al., 2003

Czako etal., 2001
Ito et al., 2003

Ito et al., 2003

Czako et al., 2001

Matos et al., 1975
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Table 4 (Continued)

Plant and chemical compound Plant part Reference
Retusapurpurin A [73] Heartwood | Czako et al., 2001
Mucronulatol [77] Wood Donelly et al., 1973

HO O o
HsCO O OCH,
OH
(39)-Vestitol [78] Wood Donelly et al., 1973
HO/©\OCH3
Demethylhomopterocarpan [79] Wood Donelly et al., 1973
HO o
T
LSO
Isoliquiritigenin [83] Wood Donelly et al., 1973
HO. OH
OH O
(29)- Liquiritigenin [84] Wood Donelly et al., 1973

OH
HO\O:'O‘;'..\\Q
o}
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
Daidzein [96] Wood Matos et al., 1975
HO O 0.
I
r L,
(2R)-(3R)-3,7-Dihydroxy-6-methoxy Wood Matos et al., 1975
flavanone [97]
HO O ol O
H;CO OH
o
(35)-2-Hydroxy-4',7-dimethoxyisoflavan Sood Matos ef al.. 1975
((35)-7-O-Methylvestitol) [98] ’
Hsco\C(OJ/OH
©\ocH;,
D. frutescens
Pseudobaptigenin [69] Stembark | Khan et al., 2000
HO. O 0}
l
0,
o>
Formononetin [72] Stembark | Khan et al., 2000
o
@ O OCH,
Stembark Khan et al., 2000

Biochanin A [95]

HO. (o)
‘Q‘OI
OH O O OCHs




Table 4 Fg(lontinued)
|ant and chemical compound

Daidzein [96]
L
0 CXo
Castanin [99]
HOy 0.| 1
0 a8
Cuneatin [100]
O Y0y g
0 UCo
Fujikinetin [101]
HX iO.
y Ll
Wy
Genistein [3]
H, .0
L,
HO (H
Glycitein [103]

HY + ,.0.
Hﬂ]'.Yr 1
0 Ysq

Odoratin [104]

a0

0 Iprm_B

Plant part
Stembark

Stembark

Stembark

Stembark

Stembark

Stembark

Stembark

Reference

Khan et al

Khan et al

Khan et al

Khan et al

Khan et al

Khan et al

Khan et al

, 2000

, 2000

, 2000

, 2000

, 2000

, 2000

, 2000

32



Table 4 (Continued)

Plant and chemical compound Plant part Reference
D. hainanensis
Formononetin [72] Leaf Zhang et al., 2003
HO
[
& W
Genistein-8-C-glucoside [105] Leaf Zhang et al., 2003
Gle
H3C0
l
OH O 0 .
Prunetin-8-C-glucoside [106] Leaf Zhang et al., 2003
Gle
H:;CO
L0
2-Hydroxy-5-methoxybiochanin A [107] Leaf Zhang et al., 2003
HO O O._OH
|
D. horrida
Dalspinin [92] Root Manoj et al., 2003
HO O o
I
HaCO 0
o>
Dalspinosin [93] Root Manoj et al., 2003

HO. O (0]
[
OH O o




Table 4 (Continued)

Plant and chemical compound Plant part Reference
D. hupeana
Retusapurpurin A [73] Heartwood Czako et al., 2001
H3CO.
S Bark Yahara et al., 1989
Apigerin [103] Bark | Yaharaer al., 1989
OH O
(+)-Leiocarpin [109] Bark Yahara et al., 1989
(-)-Leiocin [110] Bark Yahara et al., 1989
X
o o
0
HO o>
Isorhamnetin [111] Bark Yahara et al., 1989
D.lanceolata
Biochanin A-7-apiosyl-(1—6)glucoside Rootbark | Rao et al., 1989

(Lanceolarin) [113]

ApifGlc-O o}
(]
OH O ['ii

OCHj3




Table 4 (Continued)
Plant and chemical compound Plant part Reference
D. iundata
P Trunkwood | Leite de almeida et
71
CanopnoH al., 1974
HO O o I OCH,
H3CO
OCHj3
Formononetin [72] Trunkwood | Leite de almeida et
al., 1974
HO 0 o}
|
£,
3'-O-Methylorobol [112] Trunkwood | Leite de almeida et
al., 1974
HO. 0 0.
| OCHs
OH O O il
D. latifolia
Dalbin [67] Seed Chibber et al., 1979
Gle-0
Dalbinol [68] Seed Chibber et al., 1979
Not specified | Donnelly et al., 1973 |

TVs4QIT!
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
D. louvelii
Isoliquiritigenin [83] Heartwood | Beldjoudi et al.,
2003
P
\
OH O
Liquiritigenin [84] Heartwood | Beldjoudi et al.,
2003
OH
oo™
o)
(3R)-2',7-Dihydroxy-4',5'- Heartwood | Beldjoudi ef al.,
dimethoxyisoflavanone [114] 2003
HO O Oy on
O,
OCH3
4'.7- Dihydroxy-3'- methoxyisoflavanone Heartwood | Beldjoudi er al.,
[115] 2003
Ho
OCH;3
R
D. malabarica
Luteolin-4'-O-neohesperidoside [116] Leaf Vanangamudi et al.,
1998
Nitiducarpin [117] Flower Vanangamudi et al.,
Fruit 1998

Stem
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Table 4 (Continued)

Plant and chemical compound Plant part Reference
D. miscolobium
Retusapurpurin A [73] Heartwood | Czako et al., 2001

HyCO
Prunetin [94] Heartwood | Gregson et al., 1978
Di-O-Methyldaizein [118] Heartwood | Gregson et al., 1978

H3CO. o
e
F U,
3-Hydroxy-4-methoxy-8,9-methylendioxy- Trankwood | Formiga et al.,1975
6a,11a-dehydropterocarpan [119]
OCHj
HO o
e
0 O o>
D. monetaria
Dalbin [67] Seed Abe et al., 1985
Glc-O.
OCH,
OCH,

Amorphigenin [120] Seed Abe et al., 1985

HO




Table 4 (Continued)

Plant and chemical compound Plant part Reference
Amorphigenin-8'-3-D-glucoside [121] Seed Abe et al., 1985
Seed Abe et al., 1985
Genistein-6,8-bis-/-D-glucoside [123] Stembark | Nunes et al., 1989
O-Glc
I
Gle-0
OH O O Sij
Genistein-6,8-di-C-glucoside Stembark | Nunes ef al., 1989
(Paniculatin) [124]
Glc
e
Glc
OH O O _
Orobol-6-(0-acetyl-B-D-glucoside) [125] Stembark | Nunes ef al., 1989
onct0 O o
|
ACO fo) o OH
Stembark | Nunes ef al., 1989

Orobol-6,8-bis--D-glucopyranoside [126]

O-Glc
HO o
[ 1 (P
Glc-0 O
OH O ol




Table 4 (Continued)

3

Plant and chemical compound

Plant part

Reference

Orobol-6,8-di-C-glucoside [127]

Glc
N
' OH
Glc I O -
Orobol-6-f-D-glucoside [128]
HO O O
| OH
Glc-0
Ner
Orobol-6-C-glucoside [129]
HO O o
l OH

Orobol-8-(6"-O-acetyl-f-D-glucoside) [130]

Orobol-8-f-D-glucoside [131]

O-Glc
HO. o}
O I O OH
OH O OH

Orobol-8-C-(6"acetylglucoside) [132]

oHOH

Stembark

Stembark

Bark

Stembark

Stembark

Stembark

Nunes et al., 1989

Nunes ef al., 1989

Kawaguchi ef al.,
1998

Nunes et al., 1989

Nunes et al., 1989

Nunes ef al., 1989




Table 4 (Continued)

40

Plant and chemical compound

Plant part

Reference

Orobol-8-C-glucoside [133]

Gle
HO. 0.
O | O OH
OH O OH

(2R,3R.,4R)-3,3',4',7-Tetrahydroxyflavan-
(43— 8)-epicatechin [134]

CC
HO (o T i
OH

"*OH

(2R,3R4R)-3, 4',7-Trihydroxyflavan-(4 8
—8)-epicatechin [135]

2'.4',5'-Trimethoxy-7-O-S-D-glucoside [136]

Glc—0. l O| OCHs

7-Hydroxy-2',4,5'-trimethoxyisoflavone [137]

HO O oI OCHs
o ‘ OCH;

OCH3;

Bark

Bark

Bark

Seed

Seed

Kawaguchi et al.,
1998

Nunes et al., 1989

Nunes ef al., 1989

Abe et al., 1985

Abe et al., 1985

D. nigra

Caviunin [71]

HO O o| OCH,
H,CO O
OH O

OCHs
OCH;

Heartwood

Seshadri 1972
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
Formononetin [72] Heartwood | Seshadri 1972
o
I
F 0,
Retusapurpurin A [73] Heartwood | Czako et al., 2001
5-Hydroxy-6,7-dimethoxy-4'-O-(6"-O-D- Leaf Mathias et al., 1998
apio-f-D-furanosyl--D-glucopyranosyl)
isoflavone [138]
OH
HaCO 0 0" Y., OH
H co 6\10“
’ OH O 0 OH
D. nigrescens
Fomononetin [72] Stembark | Ito er al., 2003
HO. O o} |
Y O OCHs
Heartwood | Czako et al., 2001
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
Biochanin A [95] Stembark | Ito ez al., 2003
HO. O o} )
Dalnigrein-7-O-f-D-apiofuranosyl(1—6)-4- Seed Chuankhayan et al.,
D-glucopyranoside [139] 2005
ApitGlc—0. O 0. | OCH,
H4CO 0
8 OCHs
OCH,
Dalpatein-7-0-f-D-apiofuranosyl(1—6)-/-D- Seed Chuankhayan ef al.,
glucopyranoside [140] 2005
ApitGlc-O. o}
3
H3CO
e
o}
o—/
D. nitidula
Formononetin [72] Heartwood | Letcher et al., 1976
o
Q O OCH,
(35)-Vestitol [78] Heartwood | Bekker et al., 2002
HO/©\OCH3
(5'R,6aR,12aR)-8'-O-B-D-glucopyranosyl- Bark Heerden et al., 1980

12a-hydroxyamorphigenin [82]




Table 4 (Continued)
Plant and chemical compound Plant part Reference
Liquiritigenin [84] Heartwood | Bekker ef al., 2002
Letcher et al., 1976
OH
“°
0
Biochanin A [95] Heartwood | Letcher et al., 1976
HO. O o} |
Genistein-8-C-f-D-glucoside [105] Bark Heerden et al., 1980
Glec
Ho
LY 0L
(+)-Leiocarpin [109] Bark Van Heerden ef al.,
1978
(-)-Leiocin [110] Bark Van Heerden et al.,
1978
N
o o
“ O,
HO’(>0>
Nitiducarpin [117] Bark Van Heerden ef al.,

1978




Table 4 (Continued)
Plant and chemical compound Plant part Reference
Paniculatin [124] Bark Van Heerden et al.,
1980
Gle
”°
|
Glc
OH O O i
Orobol-6,8-di-C-f-D-glucoside [127] Bark Van Heerden et al.,
1980
Glc
uiot
l OH
Gl
¢ OH O O -
Orobol-8- C-B-D-glucoside [133] Bark Van Heerden et al.,
1980
Gle
HO O o I
OH
OH O 0 -
Daljanelin A [141] Heartwood | Ferreira et al., 1995
Heartwood | Ferreira et al., 1995
Daljanelin B [142] g vl it
Daljanelin C [143] Heartwood | Ferreira et al., 1995
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Table 4 (Continued)

Plant and chemical compound Plant part Reference
Daljanelin D [144] Heartwood | Ferreira et al., 1995
(-)-Epi-gallocatechin [145] Not Specified | Hussein ef al., 1985

OH
OH
W:;I;j”on
OH
(-)-Leiocinol [146] Bark Van Heerden et al.,
1978
N
(o} o}
HO g o
HO/©io>
Heminitidulan [147] Bark Van Heerden et al.,
1978
. N
R
HO/CLOCH;,
Bark Van Heerden et al.,

(+)-Hemileiocarpin [148]

S
0. 0.
,H
w1

OCH3

1978
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Table 4 (Continued)
Plant and chemical compound Plant part Reference

Nitiducol [149] Bark Van Heerden et al.,
1978

Nitidulan [150] Bark Van Heerden et al.,
1978

X ‘O "
0

Nitidulin [151] Bark Van Heerden et al.,

1978
= S
(o} o}
HO ; 'OCH,
OH
(+)-(35) Vesticarpan [152] Heartwood | Bekker et al., 2002
O >
: i
OCH,
OH
Heartwood | Brandt et al., 1982

(35,45)-3,4-Trans-2',7-dihydroxy-4'-
methoxy-4-[(35)-2',7-dihydroxy-4'-
methoxyisoflavan-5'-yl] isoflavan
(Vestitol-(4—5") vestitol) [153]
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Table 4 (Continued)

Plant and chemical compound Plant part Reference
(35)-6-(3-Phenyl-5-hydroxy-6-methoxy- Heartwood | Bekker et al., 2002
benzo[b] furan-2-ylmethyl)vestitol [154]

HO o
H;CO fo) OH
O / O ,©\

HO'

O OCH3
2',7-Dihydroxy-2-((3S),6',7)-dihydroxy-4'- Heartwood | Bezuidenhoudt ef al.,
methoxyisoflavan-3'-yl)-4’-methoxyisoflavone 1988
(Vestitol-(5'—2)-2'-hydroxyformononetin)

[155]
(+)-3-Hydroxy-9-methoxypterocarpan [156] Heartwood | Letcher ez al., 1976
HO o
L e

"o O OCH,

4' 5" 7-Trihydroxy-2'-methoxyisoflavone [157] | Heartwood | Bekker ef al., 2002
HO O o ) ook,
£} o N
OH

D. oblonga
6-Ox0-6a,12a-dehydro-a-toxicarol [158] Root Boland et al., 1998
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
D. odorifera
Formononetin [72] Heartwood | Chan et al., 1998
HO. O o |
F 0.,
(3R)-Claussequinone [75] Heartwood | Yahara et al., 1985
HO O B
LY oo
o
(¥)-Mucronulatol [77] Heartwood | Goda et al., 1985
HO Bl ot
OH
OCH;
(Brvesttal [7N] Heartwood | Goda et al., 1985
HO O 0. . on
O OCH,
(3R)-Vestitol [78] Heartwood | Yahara et al., 1985
HO O O ou
O OCHs
Isoliquiritigenin [83] Heartwood | Chan et al., 1998
HO. OH
OH O
(-)-Liquiritigenin [84] Heartwood | Chan et al., 1998

HOO O

(]
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
(3R)-Vestitol-(4—5")-vestitol [153] Heartwood | Yahara et al., 1985
HaCO
Yo
Bowdichione [159] Heartwood | Chan et al., 1998
HO O o , o
G
(o}
Butein [160] Heartwood | Chang et al., 1992
OH
HO OH
(D K
OH O
OH
v
)
(<)-Duartin [162] He:{r?vc:; e Godaet al., 1992
Fisetin [163] Heartwood | Chan et al., 1998




50

Table 4 (Continued)
Plant and chemical compound Plant part Reference
(*)-Isoduartin [164] Root Goda et al., 1992
heartwood
OCHs
Oy
HO O OCH;,
OCH,
Iso-medicarpin [165] Not Specific | Miller ef al., 1987
H3CO O o}
2 O OH
Koparin [166] Heartwood | Chan ef al., 1998
HO. O 0I OH
OH
L,
(+)-Medicarpin [167] Heartwood | Chan et al., 1998
HO. o}
X
HE
g OCH,4
(+) Medicarpin [167] Heartwood | Goda et al.,
1985,1987
o
e O OCHs
Heartwood | Chan et al., 1998

(+)-Melilotocarpan A [168]

OH

H,CO O o)

"o

oS

OCHs




Table 4 (Continued)
Plant and chemical compound
(-)-Melilotocarpan < [169]

OH
och3
och3
(-)-Melilotacarpan D [170]
OH
HC O*AMO

Y*OCH3
OH

(-)-Methylnissolin [171]

I i:i>~;3~<;
yT>CH3

och3

(-)-Odoricarpan [172]

och3
h3co™ /L ,o.

OH

Odoriﬂavene‘!ﬂj] ! f‘

HO"y*OCH3
och3

Pinocembrin [174]

HOW [~ A0 A3

OH 0

Plant part
Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Reference
Godaetal., 1985

Goda etal., 1985

Goda et al., 1985

Goda et al., 1985

Goda et al., 1985

Liuetal., 2005

ol



Table 4 (Continued)

52

Plant and chemical compound

Plant part

Reference

(+)-(3R)-Sativanone [175]

HO O B e
0 E OCH,4

Vestitone [176]

HO. 0 o) i
9 : OCHs

Violanone [177]
° O OCH;
Xenognosin B [178]
HO O 0| OH

(3R)-2',3,7-Trihydroxy-4'-methoxy
isoflavanone [179]

HO
2 O OCH;

(3R)-3',8-Dihydroxyvestitol [180]

OH
HO O 0 -
iy
OCHs

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Chan et al., 1998

Lui et al., 2005

Lui et al., 2005

Chanet al., 1998

Chan et al., 1998

Yahara et al., 1989
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Table 4 (Continued)

Plant and chemical compound Plant part Reference
(3R)-3'-Hydroxyvestitol-(4—5")-vestitol Heartwood | Yahara et al., 1985
[181]

HO O B
O O A
OCH4
OCH,
=l
<
HO
(3R)-4-Trans-vestitol-5'-yl-claussequinone Heartwood | Saijo et al., 1986
[182] Yahara et al., 1989
HO O B
Al
i 0
O OCHS
0
o
HO
(3R)-5'-Methoxyvestitol [183] Heartwood | Yahara et al., 1985
HO O ok ok
OCHS
OCH
(3R)-5'-Methoxyvestitol-( 4— 5’ )-vestitol Heartwood | Yahara et al., 1985

[184]




Table 4 (Continued)

Plant and chemical compound Plant part Reference
(3R)-Mucronulatol ( 4— 5' )-vestitol [185] Heartwood | Yahara et al., 1985
HO 0N ocH,
OH
OCH;
O OCH3
O
* s
HO
(3R)-Vestitol-(5" — 3)-7,2'-dihydroxy-4'- Heartwood | Ogata et al., 1990
methoxyflavan-2-ene [186]
(3R)-Vestitol-( 5'— 3)-7,2'-dihydroxy-4'- Heartwood | Ogata et al., 1990
methoxyflavone [187]
(3R)-Vestitol-(6—3)-7,2'-dihydroxy-4'- Heartwood | Ogata et al., 1990

methoxyflavan-2-ene [188]




Table 4 (Continued)

Plant and chemical compound

Plant part

Reference

(3R,4R)-3,4-Trans-3',7-dihydroxy-2',4'-
dimethoxy-4-[(25)-4',5,7-trihydroxyflavanone
-6-yl] isoflavan
((3R,4R)-Mucronulatol-(4—6)-naringenin)
[189]

2',7-Dihydroxy-4',5'-dimethoxyisoflavanone
[190]

2'-O-Methoxyisoliquiritigenin [191]

HaCO OH
“°
)
(-)-2'-0O-Methoxyliquiritigenin [192]

OH
HO. o Q/
\(:ENJ OCH;
0

3,3',4',6-Tetrahydroxy-7-methoxyflavone
[193]

3',4',7-Trihydroxyflavanone [194]

OH
OH

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Ogata et al., 1990

Chan ef al., 1998

Park et al., 1995

Park et al., 1995

Chan et al., 1998

Chanet al., 1998
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
3'-Hydroxydaidzein [195] Heartwood | Liu er al., 2005
HO. O o}
l OH
L,
3'-Methoxydaidzein [196] Heartwood | Yahara et al., 1985
HO O 0
| OCH,
L,
(35)-3'-O-Methylviolanone [197] Heartwood | Chan et al., 1998
HO Ol  ocH,
\©i";| t :OCH:,
9 OCH,3
D. oliveri
Formononetin [72] Heartwood | Donnelly et al., 1974
g
|
s,
(2)-Mucronulatol [77] Heartwood | Donnelly ef al., 1974
HO oy M
OH
OCHj3
(+)-Demethylhomopterocarpin [79] Heartwood | Donnelly et al., 1974
HO o
CL e
(+)-Liquiritigenin [84] Heartwood | Donnelly et al., 1974




Table 4 (Continued)

Plant and chemical compound

Biochanin A [95]

Genistein [3]

(£)-Violanone [177]
H: 3 o \3

OH

voch3

(+)-Maackiain [198]

A0

Olibergin A [199]
yV i B

och3

Olibergin B [200]

¢ G3
D. paniculata
Caviunin [71]
LRSIV

Plant part
Stembark

Stembark

Heartwood

Heartwood

Stembark

Stembark

Bark
Seed
Root

57

Reference
Ito et al., 2003

Ito et al., 2003

Donnelly etal., 1974

Donnelly etal., 1974

lto et al., 2003

Ito et al., 2003

Parthasarathy et al.,
1980

Adinarayana et al.,
1975
Radhakrishnniah
1979
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
Formononetin [72] Bark Narayanan et al.,
1971
HO O o I
F U,
Biochanin A [95] Bark Parthasarathy et al.,
1976
HO. O o) |
OH O O OCH,
Fruit Ramachandraiah et
al., 1991
Leaf Rao et al., 1992
Prunetin-8-C-glucoside [106] Bark Parthasarathy et al.,
1976
Gle
HaCO
I
OH O 0 i
Apigenin [108] Leaf Rajasekhara 1992
OH Fruit Rajasekhara 1991
HO
OH O
3'-O-Methylorobol [112] Seed Rao et al., 1991
HO O 0.
I OCHj
Do
Paniculatin [124] Bark Parthasarathy et al.,
1976
Gle Narayanan ef al.,
HO. o 1971
i (L] Heartwood | Aiyar et al., 1973
YO




Table 4 (Continued)

Plant and chemical compound Plant part Reference
Apeginin-4',7-di-O-glucoside [201] Leaf Rajasekhara 1992
O-Gle
GIG-O
OH O
Biochanin A-7-O-A-D-rutinoside [202] Bark | Parthasarathy ef al.,
1976
Rha‘Glc-O
|
][321(());;1anm A-7-0-p-D-glucoside (Sissotrin) Bark Parthasarathy ef al.,
1976
Glc-0 O 0. i
Caviunin-7-O-a-L-rhamnoglucoside[204] Root Rajuu et al., 1980
RhatGlc-O O o) | OCHs
HaCO
g et
OCH,
Caviunin-7-O-B-D-glucoside [205] Root lf;;igaknshmlah
Glc-0. O o) | OCH,3
H3CO’
2ol
OCHs
Dalpalatin [206] Seed Rao et al., 1996
HO. O o ) oc,
H3CO
OH O O
oJo
Dalpaniculin [207] Seed Rao et al., 1996

Glc




Table 4 (Continued)

Plant and chemical compound Plant part Reference
Dalpanitin [209] Seed Adinarayana 1971
Radhakrishnniah
Sl 1973
HO O o [
OCHs
OH OH O -
Dalpanol [210] Seed Adinarayana 1971
Radhakrishnniah
1973
Seed Rajasekhara et al.,
1991
Dalpatein [212] Seed Adinarayana et al.,
1975
HO O o ) ook,
HaCO
)
0~P
Dalpatin [213] Seed Adinarayana et al.,
1975
Gle-0 0 o ) ook,
H3CO
F ¢
o~/o
Seed Rajasekhara et al.,

1991
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Table 4 (Continued)
Plant and chemical compound Plant part Reference

Formononetin-7-O-f-D-rutinoside [215] Bark Parthasarathy ef al.,

1976
Rha*Glc-O O (0}
I
9 0 OCHs
Formononetin-7-O-f-D-glucoside (Ononin) Bark Parthasarathy ef al.,
[216] 1976
Gle-O. O o} |
2 O OCH3

Isocaviunin [217] Seed Parthasarathy 1980

Isocaviunin-7-O-f-D-glucoside [218] Bark Parthasarathy ef al.,
1980

Seed Rajasekhara et al.,

1991

Milldurone [219] Seed Adinarayana et al.,
1975

H:gCOa
HyCO
e
o)
o—/
(6a,12a)-Dehydroamorphigenin [220] Seed Ramachandraiah ef

al., 1992




Table 4 (Continued)

Plant and chemical compound Plant part Reference
(6a,12a)-Dehydrodalpanol [221] Seed Ramachandraiah
1992
H3CO
D. parviflora
Retusapurpurin A [73] Heartwood | Czako et al., 2001
HsCO
D. retusa
Retusapurpurin A [73] Callus tissue | Czako et al., 2001

Isoliquiritigenin [83]

Liquiritigenin [84]

Heartwood

Heartwood

Manners et al., 1974

Manners et al., 1974




Table 4 (Continued)

Plant and chemical compound Plant part Reference
7-Hydroxy-4',8-dimethoxyisoflavone Heartwood | Jurd etal., 1972
(8-O-Methylretusin) [222]

OCHs
ey
I
© O OCH,
Resin [223] Heartwood | Jurd et al., 1972
OH
”°
-
D. sericea
Pseudobaptigenin [69] Leaf Dayal et al., 1977
Bark Parthasarathy et al.,
HO O °| 1976
O,
0>
Vestitol [78] Leaf Ingham 1979
g
AR
Isoliquiritigenin [83] Bark Parthasarathy et al.,
1976
HO. OH
OH ©
Liquiritigenin [84] Bark Parthasarathy et al.,
1976
OH
“°
: Parth: th l
tal.,
Fujikinetin [101] Bark ol s S

X

o O 0 I :
H3C00>




Table 4 (Continued)

~ Plant and chemical compound Plant part Reference
Medicarpin [Ilii] L eaf Ingham, 1979
Maackiain [198] L eaf Ingham, 1979
Dihydrokaempferol-3-0-glucoside Leaf  Dayal etal, 1977

(Aromadendrin-3-Oglucoside) [224]

"OH

Hyperoside [225] N Leaf Dayal etal., 1977

Neovestitol [226] - L eaf Ingham 1979
XXX

Quercetin [227] L eaf Dayal etal., 1977

OH




Table 4 (Continued)

65

Plant and chemical compound

Plant part

Reference

Quercetin-3-0O-digalactoside [228]

OH O

Leaf

Dayal et al., 1977

D. sissoides

Tectorigenin [14]

HO. O O]
|-|3cooH
Formononetin [72]

HO. O OI

Isoliquiritigenin [83]

Liquiritigenin [84]
OH
HO
o}
Biochanin A [95]

HO. 0.
’;A‘Ol
OH O O OCHj,

Pod

Root

Flowers

Heartwood

Heartwood

Root
Pod

Flower

Nagarajan ef al.,
1990
Nagarajan ef al.,
1988

Revi et al., 1990

Revi et al., 1990

Revi et al., 1990

Nagarajan et al.,
1988
Nagarajan et al.,
1990
Kavimani et al.,

1997
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
Sissotrin [203] Leaf Nagarajan et al.,
1988
Gle-0. O 0. |
Kaempferol [229] Flowers Revi et al., 1990
OH
% e
OH
OH O
Tectorigenin-7-gentiobioside [230] Root Nagarajan et al.,
1988
GIcAGIc-0 O o l
HsCO
OH O O OH
6-Ketodehydro-amorphigenin [231] Stembark | Sripathi ez al., 1994
7-O-Methyltectorigenin-4'-0-galactoside Root Nagarajan et al.,
[232] 1988
HsCO
3 O @ O O-Gal
D. sissoo
Genistein [3] Seed Sarg et al., 1999

HO. o)
>
OH O O OH




Table 4 (Continued)

67

Plant and chemical compound

Plant part

Reference

Muningin [10]

Tectoridin [13]

Glc-0 O (o)
|
OH O OH

Tectorigenin [14]

HO. o)
I
OH O OH

Formononetin [72]

Retusapurpurin A [73]

Biochanin A [95]

HO o)
()
LT T

OCHg3

Leaf

Pod

Pod
Bark
Leaf

Flower

Heartwood

Leaf

Leaf
Pod

Sarg et al., 1999

Sharma et al., 1980

Sharma et al., 1979
Dhingra et al., 1974
Sarg et al., 1999

Harborne 1993

Czako et al., 2001

Sarg et al., 1999

Sarg et al., 1999
Sharma et al., 1979
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
Genistein-8-C-/-D-glucopyranoside [105] Stembark | Farag et al., 2001
Glc
HO O 0.
|
e el
Sissotrin [203] Leaf Sarg et al., 1999
Gle-O. O o}
I
Caviunin-7-0-f-glucoside [205] Pod Sharma et al., 1979
Gle-0 O o} ’ OCH;3
HyCO
OCH,
Isocaviunin [217] Pod Sharma et al., 1980
Biochanin A-7-O-[ f-D-apiofuranosyl (1—-5)- Leaf Farag et al., 2001
S-D-apiofuranosyl(1—6)-4-D-
glucopyranoside] [233]
HO~ 0 &
wo O, .
HO OH Z?'\o
e )
2ol
Biochanin A-7-O-[-D-apiofuranosyl (1—6)- Leaf Farag et al., 2001

[-D-glucopyranoside] [234]

ApitGlc-O o)
()
OH O O OCH,




TaMe4éConﬂnued) _
~ Plant and chemical comgound
Caviunin-7-0-gentiobioside [235]

WOYYOJ. och3
HaCOMYITYAS
aH Y*OOH3
OCHj

Irisolidone [236]

HO-A",0-

H3CO'O'HY8fY"|
och3

Isotectorigenin (Pseudotectorigenin) [237]

och3
HOyLo,

AMC b

Nor-artocarpetin [238]

HO rr
IILIL on

OH 0

Prunetin-4'-0-_[/?-D-aBiofuranosyI(1—>6)-/3D
glucopyranoside] [239]

OH 0 xA>o<-e Ic-Api
Prunetin-4'-0-galactoside [240]
HsCO”*"MO.
OH o
Prunetin-4'-0-/?-D-glucoside [241]
HX Oy~yO0.

OH 0 O-GIJC

Plant part
Pod

Leaf

Bark

Leaf

Stembark

Leaf

Stembark

69

Reference
Sharmaetal., 1979

Sarg etal., 1999

Dhingraetal., 1974

Sarg etal., 1999

Farag etal., 2001

Sargetal., 1999

Farag et al., 2001
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Table 4 (Continued)

Plant and chemical compound Plant part Reference
Tectorigenin-7-O-[ f-D-apiofuranosyl(1—6)- Stembark | Farag et al., 2001
S-D-glucopyranoside] [242]

ApitGle-O O o} |
H3CO
OH
7-O-Methyltectorigenin [243] Pod Ollis 1966
H3CO O o
I
H,CO
o,
7-Methyltectorigenin-4'-O-[ f-D-apio Stembark | Farag et al., 2001
furanosyl (1—6)-f-D-glucopyranoside | [244]
H,CO O o
|
cho
O-GI(‘}Api
D. spinosa
Caviunin [71] Root Dasan et al., 1982
Stembark | Narayanan ef al.,
HO. O o - 1988
H,CO
OCH,
Dalspinin [92] Root Dasan et al., 1982
Stembark | Narayanan ef al.,
HO. O o I 1988
HsCO 0
. o>
Dalspinosin [93] Root Dasan et al., 1982

HO. O o}
I
OH O OCHs




Table 4 (Continued)

Plant and chemical compound Plant part Reference
Prunetin [94] Leaf Narayanan et al.,
1988
H3CO O o I
o,
7-Methyltectorigenin-4'-O-f3-D-galactoside Leaf Narayanan et al.,
HaCO O o
I
HyCO
Prunetin-4'-O--D-galactoside [240] Leaf T;;;Yanaﬂ etal.,
HyCO O o
|
7-Methyltectorigenin [243] Leaf Narayanan et al.,
1988
HyCO O o I
HyCO
"o,
Dalspinin-7-O-f-D-galactopyranoside [245] Root Dasan et al., 1985
Gal-O. O o)
I
HaCO 0
c,>
Dalspinosin-7-0-f-D-glucoside [246
P PR [246) Root Dasan ef al., 1988
Glc-O O o
I
HaCO 0
o>
Tectorigenin-7-O-gentiobioside [247] Leaf .

Glc*Glc—-0 0.
()
Ha,CO O
OH O OH

1988




Table 4'§Continued) .
lant and chemical compound
). spruceana

Pseudobaptigenin [69]

o ANETOX >
Caviunin [71]

1 och3
aH ° vV " 0CH3
och3
Formononetin [72]
OCH3
Biochanin A [%5]
C"OCH,
(£)-Medicarpin [167]
OCH3
(£)-Maackiain [198]

H

-)-3,4-Dihydroxy-8,9-methylenediox
ét)erocarpany[248 ) /

OH

cc>

Plant part

Heartwood

Sapwood

Sapwood

Sapwood

Sapwood

Sapwood
Heartwood

Sapwood

Reference

Cook etal., 1978

Cook etal., 1978

Cook etal., 1978

Cook etal., 1978

Cook etal., 1978

Cook etal., 1978

Cook etal., 1978

Y
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Table 4 (Continued)

\ Plant and chemical compound Plant part Reference
(-)-3-Hydroxy-4-methoxy-8,9-methylenedi Sapwood Cook et al., 1978
oxypterocarpan [249]

OCH;
Ay
O,
L
(-)-4-Hydroxy-3-methoxy-8,9-methylenedi Sapwood | Cook et al., 1978
oxypterocarpan [250]
Heartwood
OH
HaCO o)
ke
"o O P
D. stevensonii
Tectorigenin [14] Heartwood | Donnelly et al., 1973
HO O o l
H3CO
ol
Pseudobaptigenin [69] Heartwood | Donnelly et al., 1973
HO O 0. |
o
O)
Formononetin [72] Heartwood Donnelly etal., 1973
e
C O OCHs
Isoliquiritigenin [83] Heartwood | Donnelly et al., 1973
HO. OH
L L)
OH O
(+)-Liquiritigenin [84] Heartwood | Donnelly ef al., 1973
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~Table 4 (Continued)
| Plant and chemical compound Plant part Reference
Daidzein [96] Heartwood | Donnelly ef al., 1973
HO. O o}
I
OH
Butein [160] Heartwood | Donnelly ef al., 1973
- P Donnelly et al., 1973
OH O
(-)-Pinocembrin [174] Heartwood | Donnelly ef al., 1973
"
OH O
(£)-Naringenin [251] Heartwood | Donnelly et al., 1973
OH
HO
OH O
(£)-Onogenin [252] Heartwood | Donnelly et al., 1973
HO. O o OCH
Q0
o~/0
(+)-7-Hydroxy-2',4'-dimethoxyisoflavanone Heartwood | Donnelly ef al., 1973

[253]

HO. O o B
s ‘ OCH4
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Table 4 (Continued)

: Plant and chemical compound Plant part Reference
(6aR,11aR)-3-Hydroxy-8,9-methylenedioxy Heartwood | Donnelly et al.,
pterocarpan [254] 1973

HO o
O S 0
"o O J
(6aR,11aR)-3-Hydroxy-9-methoxyptero Heartwood | Donnelly et al.,
carpan [255] 1973
HO O 0.
O,
D. stipulacea
Luteolin [102] Leaf Boral et al., 1993
Luteolin-4’-rutinoside [256] Leaf Boral et al., 1993
O-GIc*Rha
HO
OH O
Stipulin [257] Root Bhatt et al., 1992

HOOH OH
=

Z o}
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
D. sympathetica
Prunetin [94] Not Specified | Nagarajan et al.,
2006
H3CO O o |
YO,
Prunetin-4'-O--D-gentiobioside Not Specified | Nagarajan et al.,
(Dalsympathetin) [258] 2006
H3CO O o
l
RE 0 O O-GleiGle
5,7-Dihydoxy-4'-methoxyflavone-5'-O-a-L- Stem Yadava et al., 2000

rhamnopyranosyl(1—6)-O-f-D-galactopy
ranoside [259]

O OCH;
Hoo-GaltRha

OH O

D. trichocarpa

Retusapurpurin A [73]

Callus tissue

Czako et al., 2001
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Table 4 (Continued)
Plant and chemical compound Plant part Reference
D. variabilis
Formononetin [72] Trunkwood | Kurosawa et al.,
1978
HO. O (0] |
¥ U,
(£)-Mucronulatol [77] Trunkwood | Kurosawa et al.,
1978
HO. o OCH,
\]!II[:v:l\]lii[:OH
OCH3
(+)-Vestitol [78] Trunkwood | Kurosawa et al.,
1978
Ho
HO 0 OCH,
(-)-Duartin [162] Trunkwood | Kurosawa et al.,
1978
OCHg3;
Haco/[:;]\ocn3
OH
(+)-Medicarpin [167] Trunkwood | Kurosawa ef al.,
1978
HO. O O
@ ul; OCH,
Trunkwood | Kurosawa ef al.,

8-O-Methylretusin [222]

OCH;
HO. o

;':?

OCHs

1978




Table 4 (Continued)

Formononetin [72]

Plant and chemical compound Plant part Reference
(+)-Variabilin [260] Trunkwood | Kurosawa et al.,
1978
HaCO o}
"o O OCH,
D. violacea
Di-O-Methyldaidzein [118] Not specified | Ollis 1966
HsCO
|
9 O OCH;
Violanone [177] Not specified | Ollis 1966
O
OH
L,
D. volubilis
Tectoridin [13] Stembark Khera et al., 1978
Gle-0 O o
I
HsCO
e,
Leaf Chawla et al., 1977




Table 4 (Continued)

H3CO o
¢
Rha O
OH O OCH;

Plant and chemical compound Plant part Reference
Biochanin A [95] Flower Chawla et al., 1975
Leaf Chawla et al., 1977
HO O Q I Twig Chawla et al., 1987
\%‘J\‘\ Branch Chawla et al., 1989
e h O OCHs
(Ephiedicatin. [167) Stembark Khera et al., 1978
HO o
x
H é OCHj3;
Kaempferol [229] Branch Chawla et al., 1989
OH
“°
OH
OH O

Chrysoeriol-7-O-f-D-glucopyranosyl Leaf Biswas et al., 1977

(2—>1)-D-apiofuranoside

(Graveobioside B) [261]
Branch Chawla et al., 1989
Isovolubilin [263] Flower Chawla et al., 1975




Table 4 EContinued) _
‘Plant and chemical compound Plant part Reference
Tectorigenin-7-0-/?-D-gentiobioside [264] Stembark  Kheraetal., 1978

Gle-Gle-0M 55 .0V

6h ° ANOH
Volubilin [265] Flower  Chawla etal., 1976
Rha
H3COAM/L/IO~
0O - 0CH3
Volubilinin [266] Flower ~ Chawlaet . 1976
HC O " Y [f|fn
6h ° ANOCHS3
Volubinol [267] Bark  Chawlaetal., 1984
HOH2C—/
0Gy
foH[i] N

och3

gSMethyI ectorigenin-4-0-/-D-glucoside ~ Stembark  Kheraetal., 1978

hdo”™ [N | o.

HaCo OH 0 oAk
7-0-M h% ector|gen|n4 0--D-glucosyl- ~ Stembark ~ Kheraetal,, 1978
|->6 /7 lucoside

7-0-Methylt ectongenln -4'-0-gentiobioside)



Table 5 Distribution of miscellaneous compounds in Dalbergia spp.

[ _ Plant and chemical compound Category Plant part Reference
D. assamica
| [*Sitosterol [51] Steroid Seed Chibber et al.,
1978
Daucosterol [52] Steroid Seed Chibber et al.,
1978
D. baroni
(S)-Dalbergione [270] Quinoid Wood Donelly et al.,
1965
HaCO o Seshadri, 1972
O
lsoparvifuran [271] Benzofuran Not Donelly et al.
specified | 1981
H3CO lo)
O
HO
2-Formylisoparvifuran [272] Benzofuran Not Donelly et al.
specified | 1981
6-Hydroxy-7-methoxy-4-phenyl | Coumarin Wood | Seshadri, 1972

coumarin (Dalbergin) [273]
HsCO O 0.0
HO 7




Table 5 (Continueg)

Plant'and chemical compound
Melannein [274]

X

2 Hydroxy-methylisoparvifuran
[275]V y-Metnylisop

A JAA~dth

X cearensis
Dalbergin [273]

ho. /"

2.5-Dihydroxy-4-methoxybenzo

VAOH

och3

. oMo

henone (Cearoin) [276]

H%ZCer.OH

( ')4-Methoxydalbergione [277]

1"H

och3

D. cochinchinnensis

aIberg|one [210

Category
Coumarin

Benzofuran

Coumarin

Benzenoid

Quinoid

Quinoid

Plant part
Wood

Nof
specified

Softwood

Softwood

Softwood

Heartwood

Reference
Seshadri, 1972

Donelly etal.
1981

De Souza

82

Guimarass, etal.,

1975

De Souza

Guimaraes, et al.,
1975

De Souza

Guimaraes, etal.,
1975

Donelly etal.,
1968



Table 5 (Continueg)
Plant and chemical compound
Dalbergin [273]

LOW
Cearoin [276]
Methoxydalbergione [277]

"AVh

och3

Benzoic acid [278

H

Benzoic acid methyl ester [279]
Dalbergiphenol [280]

h3co”™ /5" .och3

ooch3

(i7)-Latifolin [281]
X C
6 M

Category
Coumarin

Benzenoid

Quinoid

Benzenoid

Benzenoid

Lignan

Lignan

Plant part
Stem

Heartwood

Stem

Heartwood

Heartwood

Stem

Stem

Reference
Shirota et al.,
2003

Kuroyanagi et
al., 19%

Shirota et al.,
2003

Donelly etal.,
1968

Donelly etal.,
1968

Shirotaet al.,
2003

Donelly etal.,
1968

8



Table 5 (Continued)

Plant and chemical compound Category Plant part Reference
Latinone [282] Quinoid Stem Shirota et al.,
2003

och3

Salicylic acid methyl ester [283] Benzenoid ~ Heartwood Donelly tal,

1968
cooch3
6 [0}
(1?)-5-(9-Methylisolatifolin [284] Lignan Stem Kuroyanagi €t
al., 1996
HiC 0 "0 CH ,
h'cod M Y ’
0Il
(R)-5-0-Methyllatifolin [285] Lignan Stem Kuroyanagi €f
al., 1996
H3C 0 "0 CH 3
b
2-(2-Hydroxy-1-methyl-2-phenyl- ~ Quinoid Stem Shirota et al.,
ethyl)-4,5-dimetoxyphenol [286] 2003
Oﬂo>1"‘)%'c H3
2,2' 5-Trihydroxy-4-methoxy- Benzenoid  Heartwood Pathak €tal.,
benzophenone [287] 1997

hd3co® A " oh

HelATy O
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Table 5 (Continued)

Plant and chemical compound Category Plant part Reference
2-[4,5-Dimethoxy-2-(3-phenyl- Benzenoid Stem Shirota et al.,
trans-allyloxy) benzyl]-5-hydroxy- 2003
6-methoxy-3-phenylbenzofuran
2-[4,5-Dimethoxy-5-(3-phenyl- Benzenoid Stem Shirota et al.,
trans-allyl)cyclohexa-3,6-dien-2- 2003
one-1-yl-methyl]-5-hydroxy-6-
methoxy-3-phenyl benzofuran
[290]
6-Hydroxy-2,7-dimethoxyphenyl Lignan Stem Pathak et al.,
chromene [291] 1997

H3CO. O._OCH3;
HO 7
9- Hydroxy-2,7-dimethoxydalber Lignan Stem Pathak ef al.,
giquinol [292] 1997

HsCO 0 0H|
HsCO




Table S (Continued)

Lupeol [294]

Plant and chemical compound Category Plant part Reference
D. congestiflora
Vestitol[6—9" ; 7-0—>7"] Quinoid Heartwood | Barrangan-
obtusaquinone (Neocandeatone) Huerta et al.,
[293] 2004
D. coromandeliana
(+)-(R)-Dalbergione [270] Quinoid Root Ramesh et al.,
1995
H3CO o)
e
Dalbergin [273] Coumarin Root Ramesh et al.,
1995
H3CO O 0._0
HO 7
1995
H3CO O OH
HO 3
Triterpene Root Ramesh et al.,

1995
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Table 5 (Continued)
Plant and chemical compound Category Plant part Reference
D. cultrata
Dalberatin A [295] Benzenoid  Stembark  Ito etal., 2003
och3 '
HOMAZOCH,;
P
oct’H
Dalberatin B [296] Benzenoid ~ Stembark  Ito efal., 2003
OEQ% ochd
“XaX.v
AN 1Ih
D. decipularis
Tram-nerolidol 1297 Sesquiterpene Not De Alencar €t
e 1297] specified  al., 1974
3,9-Dimethoxycoumestrol [298] ~ Pterocarpene Not  Farnsworth €t
specified  al., 1975
HC CX/*0.M0
004
D. dolichopetala
Abscisic acid [299] Sesquiterpene Seed Monteiro etal.,
1987
O CMioOH
Dioxindole-3-acetyl-aspartic acid Indole Cotyledons  Ostin etal.,
[300] alkaloid 1992
TAY
f o BWOOH
H XOOH
Dioxindole-3-cicetyl-glutamic acid Indole Cotyledons  Ostin etal,
[301] alkaloid 1992
"\

Q0H



Table 5 (Continued)

Plant and chemical compound

Indol-3-acetic acid [302]
'00CH

Indol-3-acetyl-aspartate [303]
ANXOOH
0

Indol-3-acetyl-glutamate [304]

H
N._COOH
W
N o
U

Indol-3-carboxylic acid [305]
Q0CH

Indol-3-ethanol [306]

fVv i

Indol-3-methanol [307]
H

Oxindole-3-acetic acid [308]

600,

H 0
Oxindole-3-acetyl-aspartic acid
[309] X

11 Q0CH
v T

Category

Indole
alkaloid

Indole
alkaloid

Indole
alkaloid

Indole
alkaloid

Indole
alkaloid

Indole
alkaloid

Indole
alkaloid

Indole
alkaloid

Plant part
Seed

cotyledons

cotyledons

Seed

Seed

Seed

Seed

cotyledons

88

Reference

Monteiro et al.,
1987

Ostin et al.,
1992

Ostin et al,
1992

Monteiro etal.,
1987

Monteiro etal.,
1987

Monteiro et al.
1987

Monteiro etal.,
1987

Ostin etal.,
1992
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Table S (Continued)

Plant and chemical compound Category Plant part Reference
Oxindole-3-acetyl-glutamic acid Indole cotyledons | Ostin et al.,
[310] alkaloid 1992

| H
: A N__COOH
N"So © ;r
H COOH
D. ecastophyllum
f-Sitosterol [51] Steroid Leaf Matos et al.,
1975
D. hainanensis
: Steroid Leaf Zhang et al.,
F-Sitosterol [51] 2003
Daucosterol [52] Steroid Leaf Zhang et al.,
2003
Glc-0
Tupeol [294] Triterpene Leaf Zhang et al.,

2003




Table 5 (Continued)

!

Plant and chemical compound Category Plant part Reference
Friedelin [311] Steroid Leaf Zhang et al.,
2003
Triterpene Leaf Zhang et al.
T 1[312 Y g ,
axaxerol [312] 2003
Ursolic acid [313] Steroid Leaf %(l)lgglg etal.,
1-O-B-D-Glucopyranosyl-(2S, Alkaloid Leaf Zhang et al.,
3S,4R,82)-2-[(2R)-2-hydroxyl- 2003
docosylamino]-8-octadecene-
1,3,4-triol [314]
(CH2)sCH3
OH
Glc-O NH
OH (CH2)17CH,
3,5-Dimethoxy-4-hydroxybenzal Benzenoid Leaf Zhang et al.,
dehyde [315] 2003
C-H
H;,CO/©\OCH3
OH
3-Hydroxy-glutin-5-ene [316] Triterpene Leaf Zhang et al.,

2003




Table S (Continued)

Plant and chemical compound

Category

Plant part

Reference

’ D. hupeana
Kaikasaponin III [317]

(I‘;al
Rha

3-0-a-L-thamnosyl-(1—2)-4-D-
galactosyl-(1—-2)-/-D-glucurono
syluronic acid, 3-$-21-4-22- -
trihydroxy-olean-12-en-29-oic-
acid [318]

o ~
I <

?IC UA

?al

Rha
3-0-a-L-Rhamnosy(1—2)-4-D-
galactosyl-(1—2)--D- glucurono
syluronic acid-3-$-22-f-dihydroxy
-olean-12-en-29-oic-acid [319]

COOH

073
?Ic UA

(fal

Rha

Triterpene

Triterpene

Triterpene

Bark

Bark

Bark

Yahara et al.,
1989

Yahara et al.,
1989

Yahara et al.,
1989

D. inundata

[-Sitosterol [51]

Steroid

Trunkwood

Leite De
Almeida, et al.,
1974
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Table 5 (Continued)
Plant and chemical compound Category Plant part Reference
Stigmasterol [62] Steroid Trunkwood | Leite De
Almeida, et al.,
1974
HO
(S)-4’-Methoxydalbergione [277] Quinoid Trunkwood | Leite De
Almeida, et al.,
H,CO 1974
0
Lupeol [294] Triterpene | Trunkwood | Leite De
Almeida, et al.,
1974
Triterpene | Trunkwood | Leite De
Almeida, et al.,
1974
T Lipid Trunkwood | Leite De
Stearic acid [321] P Kimeits. ebal
1974
CH3(CH,)46COOH
D. lafifolia
(R)-Dalbergione [270] Quinoid Wood Donelly et al.
1965

H4CO. 0
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Table S (Continued)
Plant and chemical compound Category Plant part Reference
(S)-Dalbergione [270] Quinoid Wood Seshadri, 1972
H,CO o)
o M
Dalbergin [273] Coumarin Wood Seshadri, 1972
H,CO O 0._0
HO 7
(R)-4-Methoxydalbergione [277] Quinoid Wood Seshadri, 1972
Latifolin [281] Lignan Entire plant | Hakamata et
al., 1993
HaCO O OC|H3
HO
44
Latinone [282] Quinoid Heartwood | Criodain et al.,
1981
H co
OCH,
Dalcriodain [322] Quinoid Not Donelly et al.
specified | 1981
H300

3.

O

el

OCH, || OH




Table 5 (Continued)

Plant and chemical compound

D. louvelii

(i?)-4'-Methoxydalbergione [277]

XXj
(X

(2i?,3ﬁE)-2-Pheny|-3-meth%/I-2,3-

dihydro-5-hydroxy-6-methoxy
beiizofiiran (Obtusafuran) [323]

HeX”A "OB

(i?)-3-(2,5-Hydroxy-4-methoxy
phenyl)-3-phenylpropene
(Obtusaquinol) [324]

HRCO"w (H

XX

Spirolouveline [325]
g

I-(3-Hydroxyphenyl)-3-(4-hydroxy-

2,5-dimethoxyphenyl) propane
[326]

H
HC0"2M-0H

3-(2,4-Dihydroxy-5-methoxy)-

phenyl-7-hydroxy coumarin [327]

H" :
XXXCIX

och3

Category

Quinoid

Benzofuran

Lignan

Spiranoid

Benzenoid

Coumarin

Plant part

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

%

Reference

Beldjoudi etal.,
2003

Beldjoudi etal.,
2003

Beldjoudi et al.,
2003

Beldjoudi etal.,
2003

Beldjoudi etal.,
2003

Beldjoudi etal.,
2003
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Table 5 (Continued)

Plant and chemical compound Category Plant part Reference
9-Hydroxy-6,7-dimethoxydalbergi Lignan Heartwood  Beldjoudi etal.,
quinol [328] 2003

HaCO~"OH
HaCO‘
D.malabarica
Oleanolic acid [329] Triterpene Flower Vanangamudi et
Fruit  al, 1998
Stem
Twindia
D. melanoxylon
4-Methoxyldalbergione [270] Quinoid Wood Schultz etal.,
1979
H,e<x_ |
()-4- Methoxyldalbergione [270] Quinoid  Heartwood ?§7nselly etal,
H,CO. 0
O "M
Dalbergin [273] Coumarin  Heartwood Donelly etal.,
1975
H3CO. 0._0
Ho
Melannein [274] Coumarin  Heartwood Donelly etal,
1975



Table 5 (Continued)

Plant and chemical compound

Cearoin [276]

Hy &'0H
JIIX 10

Cls-(-)-Clovamide [330]

A H/

L-4-Hydroxymethyleneproline [331]

hooc™ n\

[-Dopa [332]

HO.AHOMO
TT Th

L-Proline [333]

HOOCNA

Melanettin [334]

J

2,3' 5-Trihydroxy-4,4'-dimethoxy-
benzophenone (Matanoxoin) [335]
HjCOMOH

JCXxX"0

Category
Benzenoid

Alkaloid

Proteid

Proteid

Proteid

Coumarin

Benzenoid

Plant part
Heartwood

Bark

Bark

Bark

Bark

Heartwood

Heartwood

96

Reference
Donelly etal,
1975

Van Heerden &t
al, 1980

Van Heerden 6t
al, 1980

Van Heerden 6t
al, 1980

Van Heerden 6t
al, 1980

Donelly étal,
1975

Donelly etal,
1975



Table 5 (Continued)

Plant and chemical compound
V-(4'-Methoxy-cw-cinamoyl)-3-
(3,4-dimethoxyphenyl)-L-alanine
[336]

HCOY"3CO 00
Hjco™s >

Njs" OCH3

IV-(4'-Methoxy-c/.s'-cinnamoyl)-3-(4-
methoxy-phenyl)-L-alanine [337]

V-(4'-Methoxy-tnms-cinnamoyl)-3-
(3,4-dimethoxyphenyl)-L-alanine
[338]

HCOMH3CO 0
HCO'"SAN'B =Y A
)85

Ar(4'-Methoxy-/raz«-cinnamoyl)-3-
(4-methoxyphenyl)-L-alanine [339]

Sucrose [340]

MY A.vOH

ho °Y '° oh
HO *H OH

7>a«.y-(-)-clovamide [341]

'XCtV

Category
Alkaloid

Alkaloid

Alkaloid

Alkaloid

Carbohydrate

Alkaloid

Plant part
Bark

Bark

Bark

Bark

Heartwood

Bark

97

Reference
Van Heerden &t
al, 1980

Van Heerden 6t
al, 1980

Van Heerden 6t
al, 1980

Van Heerden 6t
al, 1980

Donelly etal,
1975

Van Heerden €t
al, 1980



Table 5 (Continued)

Plant and chemical compound
( >3'-Hydroxy-4,4'-dimethoxy
dalbergione [342]

haco™ N " o

yr"0 H
ochs

)-4'-Hydroxy-4-methoxy
Ibergione [343]

H o 7

(.
da

OH

2,4" 5-Trihydroxy-4- methoxybenzo
phenone (Melannoin) [344]

"HaiVo

OH

Melanoxin [359]

X ’OCH,

HsC 0 .».0 .

D.miscolobium
(. )-Dalbergione [270]

Category
Quinoid

Quinoid

Benzenoid

Benzofuran

Quinoid

Plant part
Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

9

Reference
Donelly etal.,
1975

Donelly etal.,
1975

Donelly etal.,
1975

Donelly etal.,
1975

Gregson et al.,
1978



Table 5 (Continued)

Plant and chemical compound
Dalbergin [273]

hto., " "o o

Cearoin [276]

()-4-Methoxydalbergione [277]
HOV y °

Isoviolastyrene [345]

HX 0 *

H

Violastyrene [346]
K'YMY Kh3

H3X 0 ~'A

i >-4'-Hydroxydalbergione [347]

HsCOM/OH

Category
Coumarin

Benzenoid

Quinoid

Benzenoid

Benzenoid

Quinoid

Plant part
Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Reference
Gregson etal,,
197

Gregson etal,,
197

Seshadri 1972

Seshadri 1972

Seshadri 1972

Gregson etal.,
197

99
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Table 5 (Continued)
Plant and chemical compound Category Plant part Reference

D. monetaria

F-Sitosterol [51] Steroid Stembark | Nunes et al.,
1989

Stigmasterol [62] Steroid Stembark | Nunes ef al.,
1989

HO

Friedelin [311] Triterpene Stembark | Nunes et al.,

1989
Steroid Stembark | Nunes ef al.,

1989

11-Oxotetrahydro-rhombifoline Quinolizidine Root Kinghorn et al.,

[349] Alkaloid 1982




n

Table 5 (Continued)
Plant and chemical compound Category Plant part Reference
D. nigra
(R)-Dalbergione [270] Quinoid Not Seshardri 1972
specified
H4CO. 0
(0]
()-4,4'-Dimethoxydalbergione Quinoid Wood Schultz et al.,
[277] 1979
(+)-4'-Hydroxydalbergione [347] Quinoid Wood Schultz et al.,
1979
HsCO o
o
OH
D. nigrescens
Dalberatin C [350] Benzenoid Stembark | Ito et al., 2003
OH
HsCO O OCH,4 O
N OH
OCH;
Dalberatin D [351] Benzenoid Stembark | Ito ef al., 2003
OH OCH,
H3CO O OCH, O
X
OH
Dalberatin E [352] Benzenoid Stembark | Ito et al., 2003

OH
HO. O OCH, O
X OH

OCHa




Table 5 (Continued)
Plant and chemical compound

D. nitidula
Dalbergin [273]

"ZCCf

(')-4'-Methoydalbergione [277]

H3C 0

OCHj

D. obtusa
Dalbergione [270]

(+) Obtusafuran [323]
Y.

Obtusaquinol [324]

HX O .~,0 H

D. odorifera _
()-4-Methoxydalbergione [270]

h3co® 7 j

Category

Coumarin

Quinoid

Quinoid

Benzofuran

Lignan

Quinoid

Plant part

Heartwood

Heartwood

Wood

Heartwood

Not
specified

Heartwood

102

Reference

Letcher etal.,
1976

Letcher etal.,
1976

Seshardri 1972

Gregson etal.,
196
Jurd etal., 1972

Seshardri 1972

Chanetal., 1998
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Table 5 (Continued)
Plant and chemical compound Category Plant part Reference
Dalbergin [273] Coumarin | Heartwood | Chan efal., 1997
H,CO O 0._0
HO i
Cearoin [276] Benzenoid | Heartwood | Chan et al., 1998
H;CO OH
Ao
Trans-nerolidol [297] Sesquiter Wood Guo et al., 1983
pene
OH
X X =
Melanettin [334] Coumarin | Heartwood | Chan et al., 1997
H;CO. O 0. 0
OH
i Wood Guo et al., 1983
S-Bisabolene [353] SesquilSs
pene
\Q\"/\/Y
H
Centrolobufuran [354] Benzofuran | Heartwood | Harborne 1993
HO. ' :o:I i
O OCHj,4
Hydroxyobustyrene [355] Benzenoid Heartwood | Goda et al., 1985

OH
HO O OCH; O
N




Table 5 (Continued)
Plant and chemical compound
|s0-mucronustyrene [356]

Qbiustyrene [357]

Stevenin [356]

H3Ccov ~ ¥° ~ °

6 - oh
Sulfurentin [360]

OH

0o A=

0
Trans-fi-famesene [361]

c/s-nerolidol [362]

ANyOH

2.4 Dihydroxy-5-methoxybenzo
phenoné [363{

2,0-Dihydroxy-4'-methoxy-2-aryl-

benzofuran [364]

frVA>o0c,,

HO'T”O0

Category  Plant part
Benzenoid  Heartwood

Benzenoid  Heartwood
Rootwood

Coumarin ~ Heartwood

Benzofuran  Heartwood

Sesquiter Wood
pene

Sesquiter Wood
pene

Benzenoid  Heartwood

Benzofuran Wood

Heartwood

104

Reference
Goda etal., 1985

Goda etal., 1985
Godaetal., 1992

Chanetal., 1998

Chan etal., 1998

Guo etal., 1983

Cheng etal,
1996

Wang etal., 2000

Miller etal., 1989
Ogata et al., 1990



Table 5 (Continued)

piant and chemical compound ~ Category
> Hydroxy-3 4-dimethoxy-benzoic  Benzenoid
acid methyl ester [365]

cooch3

rv”

yocH3
OCH-J

3 HydroxgéZ,4,5-trimethoxydalber Lignan

giquinol

OH

s -Hydroxymelanettin [367] Coumarin
WXL/

V-0OH
OH

3-Hydroxy-9-methoxy-coumestan  Pterocarpene
[368% y y

0- -C
och3

6-Demethyl-vignafiiran [369] Benzofuran

D.Olivera
Medicagol [370] Pterocarpene

X ca:>

Plant part
Heartwood

Heartwood

Heartwood

Heartwood

Wood

Heartwood

105

Reference
Goda etal., 1985

Chanetal., 1997

Chanetal., 1997

Chanetal., 1998

Miller etal., 1989

Donelly etal.,
1974
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‘Table 5 (Continued)

~_ Plant and chemical compound Category Plant part Reference

12-O-Methylcoumestrol [371] Pterocarpene | Heartwood | Donelly et al.,
1974

Ho
=
U,
2',7-Dihydroxy-4',5'-methylenedioxy | Coumarin | Heartwood | Donelly et al.,
-3-phenylcoumarin [372] 1974
Ho
z 0
g
2',7-Dihydroxy-4'-methoxy-3-phenyl | Coumarin | Heartwood | Donelly et al.,
coumarin [373] 1974
HO. 0.0
HO OCH,

D. paniculata

[-Sitosterol [51] Steroid Leaf Pathasarathy et
al., 1976

Root Rao et al., 1992
Bark Narayanan et al.,

1971

Daucosterol [52] Steroid Bark Pathasarathy ef
al., 1980

Stearic acid [321] Lipid Seed Ramachandraiah
1991

CH3 ( CH2)16COO0OH




Table 5 (Continued)

Plant and chemical compound
Linoleic acid [374]

Mannitol [375]

HO.  OH
OH
HO
HO OH
Oleic acid [376]
=l
OH
Palmitic acid [377]
~0=0
OH
(+)-Pinitol [378]
HOv \ ''‘OH

H3CO0-" T » "OH

Triacontan-l-ol [379]

C30H610H
iV-Triacontane [380]
C30H62

D. parviflora

(+)-(R)-4-Methoxydalbergione [270]

HaCO o

Category
Lipid

Carbohydrate

Lipid

Lipid

Carbohydrate

Alkanol

Alkane

Quinoid

Plant part
Seed

Bark

Seed

Seed

Root

Leaf

Seed

Leaf

Root

Heartwood

107

Reference
Ramachandraiah
1991

Pathasarathy €t
al., 1980

Ramachandraiah
1991

Ramachandraiah
1991

Radhakrishniah
etal., 1979
Pathasarathy et
al, 1976

Rao et al., 1996

Radjasekhara €t
al., 1992

Radhakrishniah
1979

Muangnoicha-
roen et al., 1982



Table 5 (Continued)

Plant and chemical compound
Isopavifuran [271]

ho

Cearoin [276]

ho
HO

(+)-(i?)-Dalbergiphenol [280]

Parvifuran [381]

ne

Category
Benzofuran

Benzenoid

Lignan

Lignan

Lignan

Benzofuran

Plant part
Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

108

Reference
Muangnoicha-
roen et al., 1981

Muangnoicha-
roen et al., 1982

Muangnoicha-
roen et al., 1980

Muangnoicha-
roen et al., 1982

Muangnoicha-
roen et al., 1982

Muangnoicha-
roen et al., 1980



Table 5 (Continued)

Plant and chemical compound

D. retusa

(+)-(f?)-4-Methoxydalbergione [270]

(+)-(27?,377?)-Obtusafuran [323]

(i?)-Obtu

G

na 0 /\
saquinol [324]

HaC(TX/Wi)Hl

Obtustyrene [357]

h<TT och3 rjyv.

Obtusaquinone [383]

OH

och3

Obtusastyrene [384]

4-Cinnamyl-3-methoxycatechol

[385]

OH

och3

Category

Quinoid

Benzofuran

Lignan

Benzenoid

Quinoid

Benzenoid

Benzenoid

Plant part

Heartwood

Heartwood

Wood

Heartwood

Heartwood

Heartwood

Heartwood

Heartwood

109

Reference

Gregson et al.,
1978

Gregson et al.,
1978

Jurd et al., 1972

Gregson et al.,
1978

Gregson et al.,
1978

Turner 1976

Gregson et al.,
1978

Gregson et al.,
1978

Manners €t al.,
1974
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Table 5 (Continued)
Plant and chemical compound Category Plant part Reference
D. sericea
F-Sitosterol [51] Steroid Bark Pathasarathy et
al., 1976
Steroid Leaf Dayal et al., 1977
Sucrose [340] Carbohydrate Bark Pathasarathy et
al., 1976
HO HO
\,... /\yOH
0~
HO/\Q"O OH
HO Y “OH
OH
Betulin [386] Triterpene Bark Pathasarathy er
al., 1976
Erythrodiol [387] Triterpene Bark Pathasarathy et
al., 1976
Glutinol [388] Triterpene Bark Pathasarathy et

al., 1976




Table 5 (Continued)

Plant and chemical compound Category Plant part Reference

Teraxerol [389] Triterpene Bark Pathasarathy et
al., 1976

Tirucallol acetate [390] Triterpene Bark Pathasarathy et
al., 1976

3-f-16-p-Dihydroxy-olean-12-en- Triterpene Bark Pathasarathy et

29(or 30)-oic acid [391] al., 1976

D. sisoides

f-Sitosterol [51] Steroid Sapwood | Ravi et al., 1990

Quinoid Root Gandhidasan et

al., 1990




Tablc 5 (Continued)

112

~ Plant and chemical compound Category Plant part Reference
Dalbergin [273] Coumarin Root Gandhidasan et
al., 1990
HyCO. 0._0
BO®
(R)-Latifolin [281] Lignan Sapwood | Ravi et al., 1990
Root Gandhidasan et
al., 1990
2,5-Dihydroxy-4-methoxybenzo Benzenoid Root Sripathai et al.,
phenone [288] 1994
L
HO R
OCH;
Oleanolic acid [329] Triterpene | Heartwood | Ravi ef al., 1990
2~Hydroxy-3-m6thoxyxanth0ne Xanthone WOOd Sripathai et al.,
[3%] 1994
o o
COCC;
o)
D.sissoo
/A-Sitosterol [51] Steroid Leaf Serg et al., 1999




f

t

113

Table S (Continued)
Plant and chemical compound Category Plant part Reference
Stigmasterol [62] Steroid Leaf Serg et al., 1999
HO
(8)-Dalbergione [270] Quinone Leaf Ramakrishana et
al., 2001
H,CO o
o]
Dalbergin [273] Coumarin Seedpod | Sharma et al.,
H3CO 0.0 1979
’ O Bark Dhingra ef al.,
HO 7 1974
Dalbergiphenol [280] Lignan Leaf Serg et al., 1999
H,CO O oclﬁ3
HO
Latifolin [281] Lignan Heartwood | Ramakrishana et
al., 2001
f-Amyrin [393] Triterpene Leaf Serg et al., 1999
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Table 5 (Continueg)
Ratacdenrd Caepy Hatat REa®
kuilagn 3] Qman  Vad %ESESFiietaL
HOM"0 "0
NcHmgnf3 CGman Vad ?Egg?jﬁetah

KX
0
A\dhidlagn3g Gman \Vad %Za:ﬁet al.,

HC O "M 7'y

Hdoydndahlonainfy] Qmain S %%atal.,

“-e Cg30

D. spinosa
Riagn23 CGman Ra GQGuidsnt
al., 192
Hco™? 0" o
HO
D. spruceana
[7Scsiad B Sad Fyvaw @iletal, 98

ntr



Table 5 (Continued)
Ratadden:d

( Y amgoe[ Qud  Gverd Q@ietal, 98
5 YVo
6H
DRimgn?3 Qnan JHyver @ietal, 98
)
RrxicaidpPd Breud Spveadd @iletal, 08
@b
)
Haniin3y FPmrr%%qa Fvar @iketal, 198
a3

%%%mﬂ d Tampe JHyad CCietal, 98
Ceardicandasts) [

%I’nrﬂbyirmﬂ#yﬁ Peyga Fyvad @iketal, 198
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Table 5 (Continued)
D stevensonii Rertyat

( 2lmgoe[2d Qiud  Hatvanl %édlyetal.,
Rlkmgn3 @rain  Favarl Dl

O4+yioitngoe3  Qitd  Havarl Ddbeal

g, 0"
OH
Sean[3 GQnan Hatvar [rdhetal,
PN 12'¢]
830070 7 0
0H
Nyl [3d Maape  Havad %rédlwal.,

TCO\ahjcunedd [37] FRape Havad %gdlyetal.,

HO 0 0

OCH3
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Table 5 (Continued)
Hataddewdoymid . Gepy  Hat Raae
AutbaCBEad@Quurd) 3  Tnafee I—em/mﬂmt [mmw ah,

Gerdicancastze 2] Tape Hatvad %rsrdlyetal.,

&iX jm OH

D. sympathetica

m\mz Addd 3!1?‘]%@ Nl

D. variabilis
Fractinf3] Tnape S Ii%w&tal.,
H
Gerdicaicbete HCrcsaveet al,
@g Ta@pe 3 o e
!
=<
D. volubilis
Saad Kazxt al.,
/ASicsad [ StrLet&lg e a
] Caratal,
MWy X

Canzetal,
rttfA <37
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Table 5 (Continued)

Plant and chemical compound Category Plant part Reference
Daucosterol [52] Steroid Stembark | Khera et al., 1978
Stigmasterol [62] Steroid Flower Chawla et al.,

1974
HO
Dalbergin [273] Coumarin Twig Chawla et al.,
1987
HyCO O O° Branches | Chawla et al.,
Hoj‘fé 1983
Cearoin [276] Benzenoid Stembark | Khera et al., 1978
Triterpene Stembark | Khera ef al., 1978
Triterpene Wood Biswas et al.,
1977
Trunkwood | Chandler et al.,

1979
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5. Tradtiord UdsadBdagc AdiMtiesdBelamcanda chinensis.

Belamcanda chinensis F&s kaan usad N tradiod nedare nard
carrsvihnaypmss ihdratedaotionds. chinensis disoznes
el sdiotetenatddadisdtethat e efdoat adiy
payuts olits aina layw tnas (Fay 197 Dkeet o, 195
Ngorantwatios dB. chinensis 159gamviscutellariae baicalensis 13X
vaesdiorsaethatadagdn TFerlatycodi grandiflori 1adxves aokictiar
Enadsdingdtethatvithtasees viheruni armeniacae sananad
Platycodi grandiflori radxiaraagh @achdingdtethatvithdfia iyn
efeioaiyEriset o, 198 Tedmationd s dolaelksusad
ordsamt® et e, gutey ndaig donatate Jdenading
dsoiot, atpydic ok trendisngia-Cay 19 Dicet al, 195
Tedckationd s 36gantaclsnusdsanadind rdea (oo
al., 1088 Calesetal., 1960

haih Ke te ld vela etationd died rones el & an
enaayy eatdectiiedatioaregints 3dersdirg aygisad
odlits Fenastztic fuudes doayaaies (Hoet al, 1Blad\Vd) et al,
rHiannaoy, atpydicateioatpqats kspesradnteteinat
dad) stetha, ollits Eyuts @iss daneu e da g nadits
gladgduits dadgaadsadele a0 gand ieshitone mudd
vithalitle s, foirgd aohesicion ihNAaag ackationd Dg o
el slenuseckopodena i) tetnoneadiosuihsaethat
Ivheg ackadionvithgar ke ks Fas lmnued o at@tunae
& g togparednosdes (et o), 92 198 INNGE, iatuelss
lmnusdas qeiia-adht vea-etat df drdiiones athas Faelan
Tehashacm sdioanautsadadneFPadiasa) 197
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Annmrdiodaicd netigtiosds. chinensis Faelssgared Te

Y elrau etat I kaes adiions etidedtebhodudaat aatt
hetane rdedbodg@Ering s Gt o, 199 Tendtad
etat d Haones dinokEadlre that nanbvare adnaed by laanaad (3
(A 158)

e atHilaonaay aiivties Fae lmndudss byestirg far riiaiay
atonon 5 pygree  Adsaoe A4 ad leanad Al ad
lelancaratl BJ46] sddactiorsact dovedmiat irilatonFeoyanaet al,
B, 98 Ve Blnodgroe AL sdaediorscs (Fekoyanaet
al, 1998 ribled odapygree adMmty Ndeoa; &iaodn [13) ad
e[, tengarsdiaoes sEadhorierronsaedsdalne
odmygrae (OF2rbotyenyoiies goesod paadatnE
ainsor, 2Cearadaoidutal BRasce (P ateachanbae G-
AlRerioo; taaggndnat al, EBadSrtal, 195

katguwrigprn[5h] deledfiomire 1k dwed uiat atrocne
atity (1010 nd/l) adves nothinaeiattananmnE10 nd) on
ad naalls adh & ried ndaiHalhek (MDA fanaio) daese o
e doetior (3 n A iva nincos  ban nintodia ad
SN riudyg te reese d lriavekdmiimesae s vdl &
oine M dGnags dnrgtte iipd@mocditionpaes (Vdoet al, Z00).
Ay satgurigrn (0 nnd/]) rnsechieyacioylud dfdatal ryeee
aeide (\Aaindedid reigiis darganinmae ide nirlanndaay
IuE lysasggoygnieialss (Ayadly 2. nadiio) Lt
adovatas Nn215 fardts ts oymurdiribedauda sl rded
adchagdythadhanatiochtnatasrindurgribiondR<C
B2 INK atkiBdudaskionnadoymes Tey/lsdioriiati\F-kB
ad@lalnﬂnﬁsgﬂrgﬂaxiﬂnmfv@s
Tedogrn [14] ves sdeed ad dwved nated atifugd adivty st
chmadyiess o te graaTrichophyton, e Nnaomirniaay owicion
(MO g intre rage o 31265 nh @net a1 200 Te hadt vela
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etradionves &0 fard & atind adivty on\mstames anplex: vith

@@ rciobnonhGdarat al, 185

Teahapicdiat ves dianmdlyargaentrat yet 3dam
vithmihahnanetranesdorepesoydenchdaquriadeswd Te
adrau etat d ones doved hdh eraric adiity (€= =428
[, Wiketre s \alesdf TAGetiadd ves QXbrginh{zhang et al, 2T,
o[ ves dieds onid casionie @ sdoroee uatsvad t
riat ey d gradtiiqondesargtunoe adiridat iaarghonos
(b srion(WWiileet al, 199 Tadae it nayte lereicd nvean
sfarghoridfudss Neoa; edoig Y Fsssdadhectiapyesir
nanl Har-adivities by diet onle nimad sty o tre ndadngs d tla
H® edoign [Y naylae aticeqmdic dieds d0 npsinagasd
vonanGidoaVtie:t al, 1)

oatyd i drad etatvased deckymios injetiononie
vithlLD &L nolg (@ et al, 1B) TEdaigrn [ dovedgidoic
diats it irdeddfiaaiciond hmnanpowdmic rlamH-Gdk o
gandmyes adnow/ies nangdays at@sdqudicdagsd AN
tedl (lextal, Z00).

7 Tradtiod UdsadBdagc AsnitiesdDalbergia 390

Aget nnter o gmaes ntregnisdalbergia Fae lmanusdinidk
nedareinayarinsvihaad piss hSiihAia yargiusdD.
armata actdaadlyasaladine Wikealefdmationstdatdfaa p3tines
adyiobaada/@s Btet al, 1) hittesanec@ry Favea
etiatdD. nitidula turkiakisisdole vard(\wadtal, 98 In
dintvlve irisondiaks sdiovahuas (Naana 198) athat isused
oaerardblaza(\othet 2, 1983 1B, tedationdiakaD.
monetaria iISp iAW sdiotetgancU@Es ia-dsachsathenma((Ced
al, 199, vikeit s st alonG lugaine satissdiotiet dartea(dg
18) hNEaaga ceadiondD. brownie isLsdiordantey gt N
ral®s anlsaes ((Ge adAwhsy) 195 d0D. retusa ks is Lot
sdqesdtredand(Endt, 19B)  INbaig teckodiondD. saxatilis 1akis
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Rah tecationdfleasadiai@tdd. lactca as sdioteticyacay
dinas (Rydck:t al, 198) ndama(Hddanag et al., 199) adinmdad
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Dt dtey sdiodanyvard Teckatiodteratisdukaga it
et dartiohadgro s bdese dubwa (@ s anatdnaiic
Telakionat atddersanatdaneadiesdedtelunoals
raddaatt ledde imsadbodis Telasjue susdioae
that rHiannaios adee takke analic daay sphils adgratta
TedmationsuwedodeeaninyatstHddagtal, 198

Feldoc wd d te diarDalbergia gmades N ebdra tae lan
readd hCrag tedmtiondd. hupeana lass isHafotethatd
dxems(DicaAayy 195 Nilesaearins teldvda-otat d
Fertvanniis Ledkotret day stiondf dsachackdan slenmacilannaion

@axt al, 19 hirdg kakdD. lanceolaria SBdarraniiatea
dgmacacatis Tedautiondd. hatifolia Sentmiisisciopdethod
dess (et al, 192 D. sissoo NAy@aesdnkdaadiNda n

naypquss FutueE s qaiadiorare eana(\ZWae adNnieg
1) Riedtelnaessgqiadoiteiodedodukieveaetato
a\aniilge Grdet o), 9 Telnkedias aataddarae e
Nnaindecs (s 5 Islak daradveriaeisdss andurtificat

athrghalc(tancac-diay 195 Sat al, 198) kssedal susd
Nieteinatdirandicaacdadsss  Gdnao\de vani, 192)

Telmladial, sdhlls senvaraeaploadiopodenasitaion
wik lagp dse o rdeeplond His NVl ds Piparsad
Naga(@antry 198; [2Ladoadh-dday 198t Lens:t al, 1) N
il tre ckationdD. volubilis I ggdadiioddaniunas (Tven adRdhye
188 adajae d tre 1ak adkas niavithagr s guanrardlyn
nmae et al, 198).
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Ta fdk nadares fionDalbergia qmes lae N eocd Te

FertvaddrD. candenatensis, D. oliveri a@D. parviflora vae wschar dadd
107G randiena o) eqaat donat ic naean. parviflora istsd
aaddoc TeladD. oliveri adldl dD. parviflora vandisusdiorel
drwocvard Tevadd. parviflora St aiydicatisikasiae
nid ghale diet @oygogasomet o, 2 Siwad 885
RiEartonal, W)

Btatios d 2ad qmes dDalkergia ae kovnto pade nay
bdad diets [Ekd ronaion on te hdaga adivtiess o e
Dalbergia quaesisclanmekaon

TeasoectatatHiadetathiorsngdD. cearensis awb. nigra
dwadbadati@daid adity/agatBrucella suis, B. abortus, B. militensis,
Escherichia coli, Proteus morganii, Staphylococcus aureus, Bacillus mycoides, B.
subtilis, B. anthracis, SxaralleStreptococcus hemolyticus, Neisseria catarrhalis,
Ty d0 doved atifurgd adiity agarst Aspergillus carneus, Polystictus
sanguineus, Sterium spp., Fovolus spp., Hypotyssus spp., Polystictus spp., Candida
stellatoidea, C Krusei, Calblcan Cparkrusel Cpseudotroplcalls Cryptococcus
neoformans aroiriikakaclacAr#tMicrobacterium phlei a@h. smegmatis ((AEhes
[2Lnaet al, 195 Teaticaadetathoriako. melanoxylon reedadte
atladat adity gk lebsiella pneumoniae, Bacillus subtitis, Staphyloccus
aureus, Salmonella typhimurium, Escherichia coli, and Pseudomonas aeruginosa. M

diad etrat riaaclacar®tBacillus subtilis amhtaphylococcus aureus, Vinke

teddioodiaretat davedariifungd adity/agarstCandida albicans andl
Aspergillus nigra (Carddeai(ag 198 dasaroe|/5) sdaedfion.
candenatensis  Feartvandl duved aladad adivty agArst Staphylococcus
aureus, . subtilis @@Escherichia coli VIthNDdLes mamrgfioYB6minh it

do doved gidodc ainty agrst PEB npaiic e lamvihBED (6
Joinh(Hnhugaet o, 193) Tediad edatfioretiedatdd. lacteal
dydaadgidodc adntyto G aBals a3 LakRiBadndaona
Bo@fireset al, 198 Telhasay/gidiadosiond tedad ausk
etratsfrovdariakdD. cultrata awb. nigrescens lecliotte sdetiondar
aranideds dladrs A[2%], dladin B[29)], cladinc [350],
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dalberatin D [351] which showed inhibitory activities against Epstein-Barr vims early

antigen activation induced by 12-0-tetradecanoylporbol-13-acetate (TPA) in Raji
cells with an 1Cso of 203-303 mol ratio/TPA (Ito et al, 2003). Major constituents
isolated from the bark of D. monetaria, Orobol-s-C-glucoside [129] and Orobol-s-C-
glucoside [133], acted as immunomodulating substances by exhibitited mitogenic and
colony- stimulating factor-inducing activities (Kawaguchi et al., 1998).

Several isoflavones isolated from the stem bark of D. frutescens, formononetin
[72] showed higher in vitro inhibitory activity against Giardia intestinalis than
metronidazole with an ICso 30 ng/ml and 100 ng/ml, respectively and this compound
showed significantly increased cure rates as well as decreased parasite numbers in
mice intestings after 4 days of treatment at 10 mg/day (Khan et al, 2000). {R)}-A
methoxydalbergione [270], obtusafuran [323], 7.4-dihydroxy-3-methoxyisoflavone
[115] and isoliquiritigenin [83] isolated from heartwood of D. lourelii inhibited in
vitro the growth of Plasmodium falciparum with |Cso values ranging from 5.8 to 8.7
pM (Beldjoudi et al., 2003).

As the heartwood of D. odorifera has been used to treat the stagnation of
disordered blood. The henzene-soluble fraction has been studied for its inhibitory
effect on platelet aggregation, which regulated the blood flow by the balance between
thromboxane A2 (TXA2) and PGlz. From this activities guided fractionation the
isolation of odoriflavene [173], hydroxyobustyrene [355], isomucronustyrene [356]
and methyl-2-hydroxy-3, 4-dimethoxybenzoate [365] were potent inhibitors of PG
synthetase as strong as indomethacin with an 1Cso value 0f 4.8, 9.2, 2.8, 23 and 4.9
pM, respectively and strongly inhibited platelet aggregation induced by arachidonic
acid and collagen (Goda et al., 1985; 1992). Since activated neutrophils will release
lysosomal enzymes and generate highly reactive oxygen species. This process is
probably involved in the pathogenesis of many diseases including emphysema,
glomerulonephritis, rheumatoid arthritis and tissue damage in ischemia-reperfusion
states.  Several compounds isolated from D. odoriifera heartwood such as (. }-4-
methoxydalbergione [270], cearoin [276], butein [160], koparin [166], bowdichione
[159], 3'-Omethylviolanone [197] and xenognosin B [178] showed significant anti-
inflammatory activity while { )-4-methoxydalbergione [270] and cearoin [276]
exhibited antiallergic activity on suppression of histamine release from rat mast cell



(Chan et ah, 1998). About anti-ulcerogenic activity, the lyophilized aqueous extract
of D. monetaria has significant anti-ulcerogenic activity and inhibits gastric ulcer
lesions induced by pylorus-ligature, ethanol and hypothermic restrainst stress. The
protective effect cause by synergistic effect between increased prostaglandin Ez
(PGE2) synthesis, antagonism of H. histamine and P-adrenergic receptors reduce
gastric acid secretion (Cota et ah, 1999).

The antiandrogenic activities of D. cochinchinensis were investigated.
Methoxydalbergione [270], isoliquiritigenin [83] and calycosin [81] showed potent
inhibitory activity against testosterone 5a-reductase, while latinone [282] and
dalbergiphenol [280] were found to show moderatr and weak inhibitory activity,
respectively. ~ As for the inhibitory activity, against the formation of ba-
dinydrotestosterone (DHT)-receptor hinding complex, methoxydalbergione [270],
latifolin [281], 9-hydroxy-6,7-dimethoxy dalbergiquinol [292] and 6-hydroxy-2,7-
dimethoxyneoflavene [291] have been reported as showing potent inhibitory activity
(Shirota et al., 2003).
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