CHAPTER II

Literature Review

I. Phytochemicals

picals could be classified into primary

Plant chemicals or phytedhe

and secondary metabolites, dgpe din; ,’J boring the essential role in plant

metabolism and the presen -‘-=--..;;~_‘;‘. ants. Pl metabolites, including common

sugars, protein amino acid, pusmes and| pyrifidmes. o nucleic acids, chlorophyll,

were the compounds necgss® ” ] ‘n iv '»
d

compounds with a restg

;ondary metabolites were the
*«..,\ roups, not necessary for
vitality of a cell (organisngf'd . dd-a role he'i tlon of the cell (organism)
with its environment{*englitige fhe Hur [ \they organism in its ecosystem
(Verpoorte, 2000). The J#fajQFit f t ,,} oically-aetive compounds isolated from
plants were secondary mieta ‘o*-»-lvs. o ayt an important function for
example, defence against pd*fungal infections or played an

1mportant role in pI’OtCCtan F‘“’W

radiation (Harborne, 999

Secongafy me

pvironmental damage due to UV

il different ways: based on
chemical characteristicﬂnd hiosynthe igin: rom a @hemical point of view, the
compounds could be divi‘lg&in a number oUroups based on typical characteristic,

such as alkaloﬂ uxﬁa’r’ge%ﬁ wléj.ﬂwgy@cﬂn‘}r phenolics, which

were characteriZdd by aromatic I'lné systems havmg a phenohc hydroxyl group.

e RIS TN T

classes: terpenoids, alkaloids and related nitrogen compounds and phenolics
(Verpoorte, 2000). The terpenoids or isoprenoids were characterized by their
biosynthetic origin from isopentenyl and dimethylallyl pyrophosphates and their
broad lipophillic properties. They were mainly cyclic unsaturated hydrocarbons with
varying degrees of oxygenation in the substituent groups attached to the basic carbon
skeleton. Alkaloids, the nitrogen containing plant metabolites, were organic bases

with a nitrogen atom usually linked with a five or six carbon cyclic system. Phenolic



compounds were aromatic structure bearing one or more hydroxyl group
substitutents, one or more of which may be substitued by methyl or glycosyl groups
such as flavonoids. The presence of secondary metabolites was strongly dependent
on the plant species and plant part (fruits, seeds, stems, bark, wood, flowers, leaves)

but was normally below 10 % (Van Beek, 1999).
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Figure 1 The examplf e

terpenoids, a k‘almds and phenohc compounds.
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extractlon separation and analysis. The most common and universal extraction
technique was the solvent extraction. This step could be distinguished to two types;
(I) a pre-extraction either to remove impurities from the plant
materials or to make the analytes available for further extraction, or (II) extraction of
the compounds of interest. In a type I extraction, the solvent should not dissolve the
analyze to an appreciable extent while the impurities should be readily soluble. In

contrast, in a type II extraction the solvent should be sufficiently “strong” to dissolve



all metabolites of interest and to disrupt any matrix effects. Generally the selectivity
should decreased from hexane (a “weak” solvent) to methanol (a “strong” solvent)
(Van beek, 1999). The extraction served not only to remove the compounds of
interest from the insoluble high molecular weight parts of the plants but also from
other extractable which could interfere with later steps. The extraction time could

vary from several minutes up to weeks. Other variables include amount of agitation,

In the qua : 7 itwas necessary to apply the
appropriate analytical metl CsCpavate he  majo: mical components in the
mixture. The fractionation g Tudle je IV as desirablc in order to separate the
main classes of constitt S atid-othen prion o, ~\ ographic analysis.

‘ \ own or were presented in

ssessed by the aid of a
al 'sis had became a useful and
suitable tool for quality c@r 4 Seafidardize ion of plant materials. The

fingerprint should demonstrate id Sttty and-pugty of a drug or an extract and should

guarantee the therati valence of 1 rom..the same herbal drug.
Single marked 5: De- d—An-exac ‘:i characterization

of all major constitue 0 ofc f" chieved by specific and

4
selective analytical methods. If a preparation contained miore than four or five drug

. ¢ s &
or extracts, 1t I ‘ ‘ 1 drugs or extracts by
HPLC before @H E&ﬁnﬂuﬁﬁﬂﬁﬁjrmaﬁon to reach a
reasonable usion for uwc uld b for comparfitiVe and relative
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IIIL. Botanical characteristics of the 3 Kwao Krua plants

Pueraria mirifica, Butea superba and Mucuna collettii were
classified into the family of Leguminosae (Ridley, 1967; Pengklai, 1977; Suvatti,
1978). The name of Kwao Krua was commonly applied to plants in different genus.

At least three kinds of Kwao Krua, the White, Red and Black Kwao Krua, were

or white Kwao Krua is a
Thai indigenous herb ption as a rejuvenating
1931). The plant was a

ree foliate stipulate; terminal

herb to promote of yout

long-living twinning wood

leaflet. The tuberous roots Wergfvarie : sizés pes. The flower was bluish-
purple legume shaped, fld eing g st anuary to early April. The
length of the inflorescence of ﬁr oW as approximately 15-40 cm. The

flower contained five sepa standard with two keels. The
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pod was Slender typ ,:!”lv“nllll-hi_ul.\-l.“l!:ﬁ- ---------------- L

f. including 1-10 single
seeds when fully matu 2 agtous color. (Smitasiri and
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Figure 2 Leaves, flower and tuberous root of P. mirifica

(Photograph kindly provided by Wichai Cherdshewasart)



Chemical constituents of P. mirifica

P. mirifica had been found to contain at least 20 chemicals in the
group of phytoestrogen with similar effects to estrogen. The chemical structure was
not classified as steroid (Benson, Cowie and Howsking, 1961). The chemical

constituents mainly found in P. mirifica were coumarins, isoflavones, chromenes,

vestrol was the first to be isolated and
found in the amount of app LSS kg dry weight (Bound and Pope,
1960). It was studied and '-m_.:.n."f‘ b, theﬂrtant active compound. The
3 ed to be about 2.5 x 10"

times that of 17p-estradi®! (& d'ra sinal ce €ation test (Jones and Pope,

estrogenic activity of nm

1961). Recently, deo rQgs s isQlated2 \ o be the compound with
the highest estrogenic pgf€ng I trogens, approximately 10-
fold more than miroestroldHgWe ik was casily Ised by the air and converted

to miroestrol and isomiroesifol

P. mirifica

compound. The structure of i

extremely rich in isoflavonoid
arbon (Cg - C3 - Cg) backbone, a
1,2- diphenylpropangrskeleton (isoflavonoid nucleus ERis3)./ The isoflavone was the

most abundant isofldvono pe"diversity was caused by

i |
the various substituentsd for example methoxy, prenyl, " ethylenedioxy, that could

occur on manyfﬁlfferenf‘ ﬁlﬁl ﬁ % on et. al., 2000).
Furthermore t H \ﬁhﬂ }lnﬁ gen 17B-estradiol,
particularly the p enollc ring and the distance begween the two dyydroxyl groups.
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thus exer¥ both estrogenic and anti-estrogenic activity, the latter by competing for

receptor binding by estradiol.
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17B-estradiol

Isoflavone j Mas. ; @o perform a number of

important physiological *f#ffic ol
soybean for example s6Ybca ;7 : %WQ*\

japonicum, and they aué*a el fwi vxu\\ fisoybean to infection by

: 9\\x\\

\ \u legumes with fungi. For

- th and development of
eenes in Bradyrizobium
Phytothora megaspermg flavonoids could act as
stimulating, as well as inhj

example, the isoflavones daj ed 1n soybean root exudates,

%
act as chemoattractant fo p/itlioka Sojae, and also induce their
encystment and germination -f W 1992). Likewise, biochanin A and
several pterocarpan phytoale arpin and pisatin, stimulate
germination of Fusaigtii-sola ————_ €doroup of the potential

anticarcinogenic soy istein that have been

F"

nce of breast cancer or

mortality from r state caﬁ@ dlercr utz 1n was reported to
create immune n a g, ﬂ hibitory action on
induced lung metastasis (Masson @t al.,1998)gaand on specifig mutagenicity
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test for mfitagenesis and acted as a specific inhibitor of tyrosine kinase (Akiyama et.

intensively studied wh oh was reported to reduced incre

al.,1987), an inhibitor of human breast cancer cell proliferation (Peterson and Barnes
,1991; Verma et. al., 1997, Wang and Kurzer, 1997), as well as reducing bone loss
(Fanti et. al.,1998). Evidence had shown that isoflavones possess anticarcinogenic
properties by acting as antiestrogen (Adlercreutz et. al.,1986), antioxidants (Naim et.

al.,1976) and tyrosine kinase inhibitors (Akiyama et. al.,1987)
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Other isoflavones, daidzin, from soy source was shown to prevent
bone loss (Ishida et al., 1998). Coumestrol was shown to be an estrogen supplement
(Markaverich et. al., 1995) and anti-oesteoporosis agent (Tsusumi, 1995).
Stigmasterol was reported to exhibit anti-hypercholesterolemia (Westrate, Meijer,
1998), B-sitosterol was shown to reduce benign prostate hyperplasia (Klippel et. al.,
1997, Von Holtz et. al., 1998) and inhibit human colon cancer growth (Awad et. al.,
1998), as well as mirificoumestan, and i garivatives (Hoyodom, 1971; Ingham,

N
Tahara, and Dziedzic, 1988). The L0 ‘Ghefluetl constituents and the structural

formula found in P. mirifica'fiiberews roqgwas-swmiiarized as shown in Table 1.

AU INENTNEINS
ARIANTANNING 1A Y



11

Q86T ‘1Zpalz(] pue eieye], ‘Weys

8861

d

°
W@ sounGo-(1Areifuyowip-¢°¢)-L
— . Bl__r._c g-Ax01pAyIp -6°¢)

ﬂ ‘UR)SOUNODIJLITIA

L

HINENGNLT
nimuma

f.ﬂ.

‘9861 ‘01ZpaIz(] pue eIeyR], ‘WeyIu] A§Esoo?o€>s€ 6€)
a ‘ [onseawno)) | SsuLewno)
T C
INPNNS Wﬁ L1089

ERLIERGICH |

e
e

DO " UT SYUNITISUOD [BITWAYD A} JO JR[NULIOJ INJONLS Y],

I 91qeL




12

HO

| f)-, — — ol
Acsmmoé\ﬂmﬁﬁoﬁ:-m - Kxo1pAyrp

wh-mﬂ%_-m-?eien -6'€)
Ui WbM UB)SOWINODIJLIA]
-

/; L&w‘
8861 “01Zparz( put vivyeL, ‘WUl | .

o ™ =
ﬂ Qlﬂ
I <
LN = fﬂ Q_ﬁgooébsebzoﬂc-m
. & v

PN xoip Aoy LK xEiBiu-g-Axo1pAyIp -6°€)

8861 ‘OIZpaIZ(] PUe BIRYR], ‘Weysu] .ﬂm- mﬁw%: UB)SOWNODIJLITA
. i =
AUIIY 2In)PNIS _mﬁm“uo £103338)

(penunuod) T 3[qe],




13

NYI\Y

A 1S00N[3-0-/ -UIdzZpIep)

urzpreq

9

9861 *21Zpa1zq Pue EIvye, ‘WY

Pr—Cl TR0 T 1)

R

~
71|

P a7 TR
Al qw s

%,
Y k

-

(0] OH

¢

AULINYNINYINTG

4

RIANNIUNNTE

9861 ‘O1Zparz(] pue eIeye], Weysu] UrozpIe(] | QUOAR[JOS]

q

-

URIYY ERUIBIINGIN |LalliiElifg) £103918)

(Ponunuod) T dIqeL




14

0861 ‘01Zparz(] pue BIeyE], ‘Weysu]

NYI\Y

A%os_w-o- /-U19)STUAT)
1

unsIuan)

¢

ARIANNIU YN

UI)SIUaD)

DUAIRYIY

CRIIERTIRGIN

[eorway)

£10393e)

(penupuoo) Y I[qEL




15

6861 O1ZparZ( pue eIeye L iies

0861 ‘O1ZpaIz(J pue eIeye[, ‘weysuf

TNYINT

s

=

o)eIpAy uLImyyemy

¢

AUYINEUN

RIANNIUANRTIINEA L

¢

y

uLInyyemy

U

SRTITRNINIIN

[y )

£103918)

(ponunuoo) T AqeL,




16

9861 ‘OIZpaTZ(] Pue BILYRL r_ﬁ/

LS6T “10 12 WABEEIIN

@

INEINT

o

NN

Spisoon[3-g-utazprep)

uneIong

¢

PEUE IV

aa]

W'Emmnlw

159 ide- g-o-,,9 uerond)
nrb
~ UL
0R61 “QIZparz( pue eleye], ‘wrey3ug 1dy
N ¢ sl
DUIIYIY InpPNNs [edruay ) £103938)

(ponunuod) | d[qeL




17

0961 ‘odog pue
0961 ‘2dod pug .//
0¥61 ‘SomyoH put uIqo( 4ef9eh 5S

[ONSIOIIA | QUaWOIYD)

" C

0
6861 O1Zpalz(] pue eIeye], ‘Wweysu] SVO-.9-11D ﬁmoco&-.b urieIang
(C
DUAIYIY 2INNIS [ed1rwRy) £10391e)

(ponunuoo) I AqeL




18

o
'@
™
— 3=
¢ &=
od (o
0961 ‘2dog pue Uw c [OI}SOITUIOS]
0961 ‘2dod PuEs
—s
ol * =
&~ o
— <
ol o>
— &
C
G m [01S0ITWAX03(]
"000Z I 12 mIeyeSuRyD pant
EME«:O £108918))
IUIIIYY SIMPINS

(panunuoo) 1 dqe],




19

OH =
(I 5=
~
R
(. &
A qco
w ﬂl [019)s01eW3 NS
[L6T WOPOAOKH Uqﬂ ﬁh
]
R v ==
>
C° <
R &
s C -
| [019)S0}1S-
ot oper o' ﬁqq [0191S
[edruy) £1033j18)
IIUAIYNY MNP

(Ponunuod) Y A[qeL




20

2.2 Butea superba

B. superba or red Kwao Krua was a large size climber. The leaves
were pinnately three foliate, acuminate leaflet and long leafstalk. The flowers were
large with yellowish orange color. The petals were three times longer than the calyx.
The pods were 3-4 inches long, oblong shaped with silvery silky short hair (Kruz,

1877, Brandis, 1990) but only one seedﬂeFf?/Cherdshewasart, unpublished data)

Sz

|

|
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Figure 4 Tuber cross section and plant of B. superba

(Photograph kindly provided by Wichai Cherdshewasart)
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Chemical constituents of B. superba

B. superba tuberous root was found to contain 5 groups of chemical
constituents namely: carboxylic acid, steroid, steroid glycoside, flavonoid and
flavonoid glycoside (Rugsilp, 1999). The stem of B. superba was found flavonoid
glycoside (3, 7 — dihydroxy — 8 — methoxyflavone 7 — O - & - L - rhamnopyranoside)

The flavone@ 5 iy did ~~.k_\"'" oxyflavone) and flavonoid
glycoside (3, 5’- dihydfox gothoxy flavone =7 D - glucopyranoside) in

the tuber were found iesterase at ICso value of

190 and 58 pg/ml, ze8pes \ the ‘edpable of stimulating the

functioning of the central ng and the aldosterone hormone

which attributes in increagihg Tale s tmance (Roengsamran ef. al.,
. A= .
2000). B-sitosterol, Campestgfol aftd“Stromasterol Were presented in the plant. The
, b s o 4
chemical were offer protection “ané=treati or the common cancers (Awad and

Fink, 2000) such as colo ate (Vaon Holtz, Fink and Awad,
1998; Awad et al., ;{"’"“‘“m'm—'mml: 1 d Fink, 2000; Awad et

al., 2000; Awad, Willi's :

W
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2.3 Mucuna collettii

M. collettii or black Kwao Krua is a large woody climber, 30-40 m
height scattered by stems in evergreen forest. The leaves were trifoliate; leaflets 4-8
by 2-4 inches sparsely hairy, entire margin; petiole 5-10 cm long, base stout. The
flowers were hanging on the stem up to 12 inches long with 5 sepals covered with
brown rough hair and unite into a bell;shapéd,tube. The petals were blackish-purple

pea-like shaped. The stamens Were tw o8 pods were linear-oblong shaped
d ' . The flowers were blooming

e |
Q7175 I ',

Figure 5 The stem of M. collettii
(Photograph kindly provided by Wichai Cherdshewasart)
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Chemical constituents of M. collettii

The whole stem of M. collettii was found to contain 3 interested
chemical constituents in ethyl acetate crude extract namely: Kaempferol Quercetin
and Hopeaphenol. The chemical constituents and their structural formula found in
the M. collettii was summarized ar

The mediane in

_. ble 3
t!“/ entration (ICso) for cAMP

phosphodiesterase inhibitigse

found to be 281.83, 80.9

etin and Hopeaphenol were
[V (Roengsamran et al., 2000).
The effect of phytoestroggsS, Kaguipier@l al setin, on mammary cancer cell
culture was analyzed #Fopgapj ' N - ehly cytotoxic on KB cell
’ > of 1.2 pg / ml (Ohyama

et al., 1999). The in viyd studyh di “ollettii affected the reproductive

\w Wtteeraphon et al., 2001).

line (an epidermal cargifio

system by causing the abng
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qmaﬁﬂmum'mmaﬂ
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Table 3 (continued)
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IV . Factors affecting isoflavone content in P. mirifica

Traditional medicines are very important in primary health care,
where they could be used instead of expensive western medicines. Their potential
value is in the possibility that they may contain new biologically active compounds,

which could be further developed into drugs for the international market. It had been

development, seasonal vai

Isoflavo Siricted mar the Leguminosae, although
they occurred rarely e Apocynaceae, Pinaceae,
Compositae and Mor a traditional medicine
which mostly contai I hercfore, the factors affecting

isoflavone content of Y [S gWWere &d including genetic and
environmental factors. ; 1el6 he ota isoflavone content in the

hypocotyl of soybean se€d es higher than that of the cotyledons;

the glycitin forms occurred dtyl part and no isoflavones were
observed in the seed coat oflavones occurred during seed
filling (between 35§ ._—————‘ senisfid and malonyl genistin
content increasing '“ | "'-E age, while daidzin and
malonyl daidzin incre®ing at the entire period (Kodou®er al., 1991). Isoflavone
concentration b v‘ﬁlﬂf \/ %Wa w.indifferent location and
crops years, fﬁuzrgn ic lﬂﬁe eh Igtnﬁ:iction for individual
and total isoﬂa\?cl)nes (Eldridge and#Kwolek, 1933) and in crop ggars in terms of

wide) T VNS AR MRS R Bl conn
cultivars%r “summer type soybeans”, had a stable low concentration of isoflavones
(Kitamura et al., 1991). Furthermore, climatic was the one factor affecting to
isoflavone concentration, high temperature during the seed filling stage was related
as a major factor in determining the levels of isoflavones in seeds. (Tsukamoto et al.,
1995) Soybean cultivars with a reduced isoflavone concentration occur in location of
warmer temperature (low latitude) (Carrao-panizzi et al., 1999). Isoflavone contents
of seeds of varieties grown at different location, under different temperature and

different crop year had significantly difference in the concentration of isoflavone.
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(Wang and Murphy, 1994; Carrao-panizzi et al., 1999) Since a quality of P. mirifica
is based directly on the isoflavone contents then it is interesting to determine the
levels of those compounds, particularly P. mirifica obtained from various areas of
Thailand and some environmental factors affecting to isoflavone concentration in

P. mirifica.

_ ')uminosae plant
The isoflaveneidsswere strﬁarily to the Leguminosae.

V. Standard phytoe:

Most of the leguminous PIz Al ;}u ceniste ‘“‘-‘-?‘_g\ in, genistin and daidzin as
common isoflavones. Plobgasll 3 o//" 10 vﬁ"\é?‘%’:\\t\ ontained a large amount
of puerarin. Eventhougt GOC ,, And 0 \‘«,H:”"a&:\ ol"'were separated to be potent
phytoestrogen with a cgiffipaffal ;,f o f’f 7 \ o ) (Jones and Pope, 1960)

but they existed in a littl€ ag “ d i itoestrolicould easily converted into

miroestrol and isomiroestrgl by agial<ekid ChanSakaow et al.,2000) thus was
not practical to be assigneg AR ¢ " JPLCLanalysis in leguminous plant,
especially in P. mirifica. ﬁ?r:‘i@ should be easily available and
commercialize refergnce stamdarGs=and | ed in plant extract at least 2
substances. This st F.-—“"—” SriCd ac Ve asoiiavones namely puerarin,

genistein, daidzein, gen

)
ﬂ‘UEJ'J‘YIEW]?WEJ’]ﬂ‘i
Qﬁ?ﬂﬁﬂ‘ifﬁﬂiﬂﬂﬂﬂﬂﬁﬂ
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