CHAPTER 1

INTRODUCTION

It has been long thought that human can use plants in many ways. Human can
obtain numerously valuable benefits from their natural resources. Fortunately,

Thailand is located in the tropical reglon of the world and has abundant kinds of

plants, especially herbs which are uséd 7{ inal plants.
Medicinal plants conmm yarious secondary metabolites. They have
especially pharmacolog@gfpnndple Wmtrca!fbe used as therapeutic drugs or

herbal medicine. Therefyﬁ(’F nal
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critical balance exists between the generation and detoxification of reactive oxygen
species in cells.?

Furthermore, disease, aging and chemical environments such as drugs,
pesticides, herbicides and various pollutants can disrupt this balance by inhibition of
the cellular antioxidant defenses and/or by stimulation of the formation of reactive
oxygen. However, ROS may be very damaging since they can attack lipid in cell

membranes, proteins in tissues or enzymes, carbohydrates, and DNA, to induce



oxidation which cause membrane damage, protein modification and DNA damage.
This oxidative damage is considered to play a causative role in aging and several
degenerative diseases associated with it such as heart disease, stroke, brain

dysfunction, arthritis, inflammation, and cancer.’

Free radicals can cause lipid
peroxidation in food that leads to the deterioration of them. Oxidation does not affect
only lipids. ROS and RNS may cause DNA damage that could lead to mutation.
When produced in excess, ROS can cause tissue injury. Nevertheless, all aerobic
organisms, including human beings, hav? antioxidant defenses that protect against
oxidative damages and numerous damage )t)()f land repair enzymes that remove or
repair damaged molecules.—AHO\?vever, Lhis haﬁﬁ-antioxidant mechanism can be

inefficient; hence, dietary iniake o ant£xidant compounds will become important.

Although there are sgne/ IeHic tioxidant compounds, such as butylated

hydroxytoluene (BHT) ‘ | b ro_xyanisole (B_HA), which are commonly

used in processed foodss It éen r&ﬁf)rted that these compounds have some
o

toxicity. Therefore, the s ) na’turﬂ antioxidants as alternatives to synthetic
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antioxidants is great int€rest among tescarchers. At the same time, they can serve as
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Antioxidants are compounds that c@t@y or inhibit the oxidation of lipid or
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other molecules by @I;ﬁbiting the initiation or propagation dﬁgoxidizing chain reaction.

According to Hallié\c@' and Gutteridge,’ mechanisms of antioxidant action can
include (1) suppressing feactive oxygen species the formgjt_ion of either by initiation of
enzyme or chelating trace  elements involved,in free radical production (Figure 1.1 );
(2) scavenging fdactive oxygeri spe‘bies' (Figyré 1.2): Various Kinds of natural radical
scavengers have received much attention as chain-breaking antioxidants which protect
aerobi¢. orgdnisms {tortl Oxidation| stréss. “The antioxidant jaCtivily hag always been
attributed to their phenolic constituents. These phénolic compounds can retard lipid
peroxidation or protect against oxidative damages by donating a hydrogen atom or an
electron chain initiating free radicals; (3) upregulating or protecting antioxidant
defenses. Studies on the free radical scavenging properties of flavonoids have
permitted characterization of the major phenolic components of naturally occurring
phytochemicals as antioxidants. Flavonoids also have been identified as fulfilling

most of the criteria described above.
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There are many methods or models to determine the antioxidative properties

of the compounds such as linoleic acid, B-carotene, xanthine oxidase, DPPH, and so
on. In this study, DPPH is selected in activity directed fractionation of free radical
scavenging activity because this model is rapid, convenient, reliable, inexpensive,
sensitive, and require a little material. DPPH is a stable solid dye free radical, so it is
easy to control the quantity of radicals. This is a kind of nitrogen-centered radical, but
the reactivity is not so large as an oxygen-centered radical such as RO. and ROO.

because of the widely spreading resonant system. When this radical reacts with



polyphenols, dehydrogenation occurs on polyphenol molecules and DPPH changes
into DPPHn, the structure of which is shown in Figure 1.3. DPPH is a deep purple
substance, but DPPHn is colorless.’

In a primary screening for free radical scavenging activity among many plant
materials, the stems of Dalbergia cochinchinensis were found to possess a strong

activity on DPPH radical (the bleaching of the stable 1,1-diphenyl-2-picrylhydrazyl

radical) .
NO,
NO,
DPPH (2,2-diphenyl- ydrazy ) iphenyl-1-picrylhydrazine)
colorless
DPPHn

Xanthine oxidase (XO_) e
iron/sulfur redox e}ier that has been
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Botanical Aspect and Distribution

Dalbergia cochinchinensis Pierre is the plant in Leguminosae family. In
Thailand it has been known as Payung or Payung Mai (Central region) Khayoong
(East-North region) Pradoolai (Chonburi) and Pradoosein (Thrad). D. cochinchinensis
is a medium to large evergreen tree, 25-30 m tall and 60-120 cm in diameter.®

Leaves : compound leayes, with 7-9 leaves.

Flowers

Fruits : indehise ‘ m long, 1 cm wide ,

Seeds
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Figure 1.5 ‘Flowers, leaves, woog, and tree of Dalbergza cochmchmenszs
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Chemical constituents of Dalbergia cochinchinensis Pierre.

There are a few parts of D. cochinchinensis Pierre which have been reported.
Mostly of flavonoids were found. The chemical constituents of them are summarized
in Table 1.1 and chemical constituents of many other species of Dalbergia genus
will be summarized in Table 1.2. Most of the chemical structures are shown in

Figure 1.6 and Figure 1.7.
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Biisoflavonoid

D. frutescens

Stem Bark

Fowmononetin
Castanin
Odoratin
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Pseudobaptogenin
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Cuneatin

D. coromandeliana

Leaves
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Figure 1.6 Structures of some chemical constituents of Dalbergia cochinchinensis.
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Figure 1.6 Structures of some chemical constituents of Dalbergia cochinchinensis.

(continues)
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3’-hydroxyda1dze1n 1=R3=Ry=0H,R;= Rs=R¢ =H

2’ 7-dihydroxy-4’,5 :R;=R,=0H,R3=Rs =H,R4= Rs=0OCH;
dimethoxyisoflavone
Xenognosin B :R;=R;=0H,R3=Rs= R¢ =H ,Ry4=0CH;

Figure 1.7 Structures of some chemical constituents of Dalbergia genus.
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Liquiritigenin : Ry =H, R, =OH
3°,4°,7-trihydroxyflavanone : Ry = R, = OH

Figure 1.7 Structures of some chemical constituents of Dalbergia genus. (continues)
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Figure 1.7 Structures of some chemical constituents of Dalbergia genus. (continues)
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Figure 1.7 Structures of some chemical constituents of Dalbergia genus. (continues)
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Figure 1.7 Structures of some chemical constituents of Dalbergia genus. (continues)
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