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CHAPTER1

INTRODUCTION

Human have always relied on natural products and have continually explored
their a pplication to i mprove various a spects of our lives such as flavoring a gents,
perfumes, cosmetics, a nd dy es. Antimicrobial argents w ere also s tudied due t o
problems fro m resistant.antibiotic dr-ug a ction.Fhus s cientists a re in terested to
discover new compounds fromthe new origin of natural sources products.

Plants have al ways#beenar ich source o flead compounds ( e.g. a lkaloids,
quinine, tubocurarine; i cofing, and muscarine). Many of these lead compounds are
useful drugs themselves and others have Been the basis for synthetic drugs. Clinically
useful drugs which havebeen recently isd'!_a{:ed from plants include paclitaxel (taxol),
anticancer ag ent from the'y ew t ice, and-'ar"temisinin, an an timalarial ag ent from
Artemisia annua (Steven et al., 2008). "‘:" =

Thailand ha sr ich divessity of m édi‘éinal plants di stributed 1 n different
geographical and environmental conditions. "I'\‘il‘ény medicinal p lants were interesting
for many phamarcologreat-activitiesincludmg-antimicrobial activity.

Cleome vi scosa Linn. ( Family: C apparidaceae) is a sticky herb with yellow
flowers and long slender pods containing seeds. It has strong penetrating odour and
various pha rmacologicadl act civities. o /Wholée pl jants™, afe u='sed as an tiflatulent,
antidiarrheal, antipyretic and fire element tonic and for treatment of abdominal pain,
abscess.or infected.inflammation,.tumor,and cancer in.lung, intestine or liver. Leaves
were u sed ‘as di sfunction ur ific (Wonigsatite t'a I, 1997).;and us'eful'i n he aling t he
wounds and ulcers externally. The juice of the plant diluted with water was used for
fever. (Asolkar et al., 1992; K irtikar a nd B asu, 1975; N adkararni a nd N adkarani,
1976). Flowers are used as antiseptic. Fruits are used as anthelmintic. Moreover, roots
are used for treatment of uterine infection for post-labor (Wongsatit et al. 1997).

Gymnema 1is herb, t wining shrubs, | ianas or r arely trees but not ably a Iso
contains a s ignificant number of leafless stem succulents. It was found in tropics to

subtropics forest in northern and south-western Thailand. Gymnema griffithii Craib is



one of plants in Family Gymnema. It is a climber twisting to the right side with the
elliptic or oval leaves. There are few reports involving bioactive compounds from C.
viscosa and G. g riffithii. T herefore, it is in teresting to in vestigate th e bioactive
compounds from local plants.

In this research, 1 eaves and s tems, pods, roots and s eeds of C. viscosa and

fruits of G. griffithii were used for extract and investigate for the compounds.

Objectives
1. To extract and separa antibactetialagei s against Propionibacterium
acnes and Strephylococc om-Cleome viseosa Linn. and Gymnema griffithii

Craib. / P N
2. To investigate ant m C. vi sa and G. griffithii

AU INENTNEINS
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CHAPTER II

LITERATURE REVIEWS

2.1 Natural products

The natural product is & N hemi und or substance derived from a
living organism. It is widely-fouiid in diaturé aid-has-a pharmacological or biological
activity for the purpu CeUtics _d drug design. Perhaps it is
extracted from terréSt 4/1// RO\ makie

Ofganisms or microorganism

fermentation broths.

The untreated crufle £xifac ~“= i’ any ﬁt sources normally contains
novel and structurally divgrseic cal, compo) vhich can probably be found in
the natural environment” yical diye ity i ) Mature is based on the biological
and geographical diversi refor: 7, searchers who travel around the world obtain
samples to analyze and cvn]g;ugxggm diseevery screens or bioassays.

unds are secondary metabolites

Lhe@advantagc in that they are
extremely novel compeunds; their complexity makes synthesis of many lead

s S BT 54 s o e

source with its'slow, expensive ans inefficient pmms Cnnsqu;ntly, an advantage

RRTENTS AFEITNENA Y

There has always been a rich source of lead compounds (e.g. alkaloids,
morphine, cocaine, digitalis, quinine, tubocurarine, nicotine, and muscarine) in plants,
Indeed, many of these lead compounds are useful drugs in themselves (e.g. alkaloids,
morphine and quinine) and others have been used as the basis for synthetic drugs (e.g.
local anaesthetics developed from cocaine). Clinically useful drugs that have been
recently isolated from plants include the anticancer agent paclitaxel (taxol) from the

with extremely cum&

yew tree, and the antimalarial agent artemisinin from Artemisia annua (Sam, 1993).



Plants provide a large bank of rich, complex and highly various structures
which are unlikely to be synthesized in laboratories. In addition, evolution has already
carried out a screening process itself by which plants are more likely to survive if they
contain potent compounds that deter animals or insects from eating them. Even the
present, the number of plants that have been widely studied is relatively very few and
the vast majority has not been studied at all. The use of herbal and other natural
medicines has a dramatic history. B s¢ the utilization of the whole plant or

il 1 &'imenml reasons can have many

1. Variation i with geographic areas,
from one season to

climatic and ecologica

2. Co-occurrence Ing synergistic, antagonistic,
or other undesirable, and ations of the bioactivity
3. Changes or | aability in collection, storage, and

years. There were fami i of | xh mt the antimicrobial activity,
ceeamdhsc]cpladmdae

including family Ca

m..,c.fg.umww‘swmm
REAAIAIUUBA TN By o

?Uﬁ—?ﬂ{] species, whose members present considerable diversity in habit, fruit, and
floral features (Cronquist, 1981; Heywood, 1993; Mabberley, 1997). **The flowers of
Capparaceae are ecologically versatile and aesthetically exciting’’ (Endress, 1992).
Floral vanation in Capparaceae includes both actinomorphy and zygomorphy, a wide
range of stamen number (1-0.25), and pronounced basal intercalary elongation zones
that may produce gynophores, androgynophores, and elongated stamens (Endress,
1992). Bees, hummingbirds, hawkmoths, and bats are involved in pollination



(Endress, 1992). Capparaceae are pantropical in distribution, being the most

conspicuous in tropical seasonally dry habitats.
2.2.1 Cleome viscosa Linn.

Cleome viscosa Linn. (Family: Capparidaceae) called in Thai “Phak Sian

nflorescence in terminal raceme;
e —— A
i i base (Wongsatit et al., 1997).

meter high; densely glandular pubescent

and viscid throughout. 7 ' compound, altermate; leaflets 3-5,

obovate or ovate, 1-1.5

flowers are yellow. Fruilsi

Lo

P ‘f"w

i ' {
In the A:flJ’f:dic system of medicine, thisQlant is used to cure fever,

inflammati I‘m c%wwyi sonvulsions and diarrhea
{Chaltm‘jztﬁnu i, ﬂh yhiple_pl ﬂs sed as antiflatulent,

antidiarrheaﬂ'lantipyrctic. fire elenyent tonic; the treatment of abderjlinul pain, abscess

o B PN G MR G B Bir v

used @s disfunction urine (Wongsatit et al., 1997).

1) Anthelmintic
Kirtikar and Basu (1975) reported that seeds were used as anthelmintic as well

as Asolkar et al. (1992).



2) Anti- diarrhea
Parimala Devi et al. (2002) found that the methanol extract of the entire plant
of Cleome viscosa L. had the anti-diarrhea potential against some of the experimental
models of diarrhea in rats. The methanol extract of C. viscosa (CVME) showed a
significant inhibitory activity against castor-oil-induced diarrhea and PGE2-induced
enteropooling in rats. The extract, also showed a significant reduction in
gastrointestinal motility in the ¢ ; al frae in rats. The results obtained to
. claim as an anti- diarrhea agent.
CVME extract at doﬂw 400 2 mg/kg body weight significantly
inhibited frequency of the.defeeflion and we of fecal droppings, like the standard
antidiarrhea agent (Diphenoxylate) as com ared to wiitreated control rats.

3) Antipy

In 1975, Kirtikaf and Bhsu found that the jlicelof the plant diluted with water
and given internally in syl ever. Barimala Devi (2003b) also reported
that the C. viscosa ( 300, and 400 mg/kg body weight,
showed a significant red normal body temperature and yeast-provoked
elevated tempemtu;g)m a dose-depern ) also extended upto S h
after the drug.

4) Analgesic o

e b b 5 3 e nd e

mice showed a’significant and dos&dependcnt analgesic a::tm in all the four tests

mwwmrﬂwmmwmw

5} Healing wounds

Asolkar et al. (1992) reported that the leaves of C. viscosa crushed fresh were
useful for healing wounds and ulcer.

6) Hepatoprotective
The ethanolic extract of leaves offer hepatoprotection, the higher dose (200
mg/kg body weight) had more effectively evaluated the hepatoprotective activity of



the ethanolic extract of C. viscosa L. against carbon tetrachloride (CCl;) induced
hepatotoxicity in experimental animal models (Gupta and Vinod, 2009).

7) Anti-inflammations

The whole plant was efficacious as a counterirritant in chronic painful joints.
Juice was used to remove pus from /adlmmml and Nadkarani, 1976).

8) Hmupu@ //

The ethanolic extract of leaves off:

-
%lﬂ‘-ﬁﬂﬂ, the higher dose (200

mg/kg body weight) cfive 10 evaluate the hepatoprotective activity of
cthanolic. extract of C¥lsef/I. against carbon,tetrachloride (CCL) induced
hepatotoxicity in experiméntal anini r *r

Gu — Vinod, 2009).
9) Anti-inflamuiatior

Whole plant was gff
was used to remove pus fro

2.2.3 Other oses

1) Antimicrnﬁl activity
The hexane extraci-ef leaves and stems was studied for antimicrobial activity

oy witims 48] (20l sl Knanl sk ) i was comtined -

bacterial agent aainst Bacillus subijlis (Gram-positive) and Pseuggmonas fluorescens
@) eSS I RN G s v
also inhibited Escherichia coli, Proteus vulgaris and P. aeruginosa (Sudhakar et al.,
2006).

2) Insecticidal activity

Williams et al. (2003) found that the hexane extract of leaves and stems of .
viscosa also could inhibit Cylas formicarius elegantulus Summer (Coleoptera:
Curculionidae), one of the most destructive pests of the sweet potato plant as same as
Dabire et al. (2008), their report showed that the fresh crushed leaf of C. viscosa could



inhibit the embryonic development of Callosobruchus maculatus’s eggs exposed for
48 h. Moreover, They found that the crushed plant of C. viscosa could reduce the
number of bruchids in cowpea for 120 days storage.

2.2.4 Bioactive compounds of C. viscosa

There were a few reponts invielyi constituents which isolated from C.

Cleomiscosin A =

A‘\\\:\M Chattopadhyay et al. (1999),

had the hepatoprotective -\\\\x (2008) also found the
hepatoprotective activity ¢ l | \\\ h dose 12, 30 and 100 mg/kg
body weight in femal€ alling' ngice. ""‘Hi- ~ ' leomiscosin A and B were
also isolated from seed; |

Ve

M.
0 o}
ROCH,”
pe
RO - R OMe
OMe OR
Cleomiscosins As . Cleomiscosins B

fUEIneNingn3
ARSI UM INe k¢ AN

HGCH:
MeO 0]
HO CHOH MeO OMe
OMe OH
Cleomiscosin C Cleomiscosin D

Figure 2.2 Cleomiscosins isolated from C. viscosa roots and seeds



Stigmasta-5,24(28)-diene-3-O-rhamnoside

Figure 2.3 Constituents isolated from C. visosa



10

Glucosinolates were isolated from seeds (Songsak and Lockwood, 2002) and
cleomeolide was isolated from leaves and stems (Paquette et al., 1993). Moreover,
stigmasta-5,24(28)-diene-3-O-rhamnoside was isolated from whole plants (Srivastava,
1980) while kaempeferide-3-glucuronide was isolated from ethanolic extract of roots
(Chauhan et al., 1979) and naringenin glycoside was isolated from whole plants by
Srivastava et al.(1979). The consti )ﬁ’l‘ viscosa were shown in Figure 2.3,

2.3 Family

This family
rarely trees but ndtak

Tierbs, twining shrubs, lianas or
number of leafless stem
in the tropics to subtropics,
ia (Ping-tao et al., 1995).

succulents. The pls
especially in Africa, §

mﬁﬁﬁi WES WIS e s i

stamen. Thc “griffithii” be bon«'cd with Elllm Gnl’ﬁﬂl,ﬂ English botanist

R PANGA TSR T o LA

song kaw™ for the local name. It is found in northern and south-western Thailand, and
also found in Myanmar

G. griffithii is a climber twisting to the right side. Leaves are elliptic or oval
4-6 cm in width, 5-7 cm in length, simple and opposite. A tip of leaves is usually
sharp and the base is round or heart shaped. There are 4-5 branch-line forms. A stalk



is 1.5-2 cm in length with hair rooting down to its stalk. The flower is 5-lobed and has
5 sepals, wide round with 3 mm in length, sharp tips. The outside is slightly covered
by hair. Its petal bases merge as tube around 3 mm in length with 5 separated edges
like oval, which are parallel to each other with 2 mm width and 7 mm length. The

round tip usually has eccentric burs at its base with a cluster of hair inside.

]

Members q_i(i,rmne‘ﬁ:-ﬁ’ﬁﬁi: been for ihe Ir‘?mmcnl of diabetes for many
> 5 - __—i -

years {Hhanmug sl LSS L LHC ICIVES sveffe also used for stomach
ailments, constipalie. water retention and | aﬁ-f'hattnpadh}'ay. 1999). Few

Gymnema species hdve been pharmacologically ﬂvall}nﬂied by researchers. There are

reports that spme fﬁﬁu speci xﬂ ﬁﬂ s NEJ;'. ‘nﬁ:r m, and (. yunnanense)
help to mpﬁu- c eﬁﬂn reaid ﬂc 4 ﬂi h 5} a crucial role in the
production a?ﬁl:l secretion of insulig (Persaud clﬂ. 1999: Shimiza__t;l al., 1997; Xie et

~RWIANTI AU N TIVIE @ B
8 Gymnema was reported to increase glucose uptake and utilization and improve
the function of pancreatic beta cells. Gymnema may also decrease glucose absorption

in the gastrointestinal tract (Shanmugasundaram et al., 1981; Sharma et al., 2006).
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2.3.3 Antimicrobial activity

Even Gymnema was well known as antidiabetes for many years but there were
still few studies about antimicrobial activity.

Satdive et al., (2003) found that the ethanol extract of (5. sylvesire leaves
demonstrated the antimicrobial activity against Bacillus pumilis, B. subtilis,

1) G. sylvestre
Phytochemica e pl; s been repo i,\- contain gymnemagenin the
sapogenin, gymnemie acidelli -IV L & solated in pure states from the

hot water extract of leg :
Dihydroxy gymnémie 2.5), an antidiabetic agent was
isolated from the acetone extractof feav dvestre, one of plants in this Genus.
It was an effective compound, ag#inst streptozetocin (STZ) induced diabetic rats. The
increased levels of plasma glucos in §TZ-in ibétic rats were lowered by the
i Aylvesire cru solated compound, dihydroxy

gymnemic triacetate . ) mg/kg body v t(lﬂsyem., 2009; Pitchai et al.,

Figure 2.5 Structure of dihydroxy gymnemic triacetate
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Hong-Min et al (1992) were isolated the antisweet agent, diacetonides,
gymnemagenin, deacylgymnemic acid and gymnemagenin glucuronide from G.
sylvestre (Figure 2.6-2.9).

Figure 2.8 Structure of deacylgymnemic acid



14

A methanol extr Vives, s also showed anti-diabetic
activities (alloxan-ind ) g Pcells in Wistar rats.
Optimum callus was d tions of blue light with 2.4-
dichlorophenoxy acetic in (KN) (0.5 mg/1), which
induced maximum bior green con at 45 days. Leaf and optimum
callus extracts contain gymsemic acid (Bakrudgen Ali Ahmed et al., 2010).

ﬁﬁﬁ

TNYAY

ORRIIR 51
awwaﬂnqﬂﬁﬁ'

Figure 2.10 Structure of oleanane

Oleanane saponins (Figure 2.7-2.8), known as anti-sweetening agent, isolated
from G. sylvestre, was shown to be able to inhibit glucose absorption in the small
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intestine and to suppress elevated glucose levels in blood following the administration
- of sucrose in rats (Shi-mizu et al., 1997, Wen-Cai, Y., 1999).

e —— |

AUt w“ﬂwW

AR ARTH TR TR Y

In 2000, Ye et al. separated the active principles from the ethanolic extract of
G. sylvestre as characterized as 21/-0-benzoylsitakisogenin-3-0-f-D-glucopyranosyl
(1—3)-f-D-glucuronopyranoside (antisweet agent, Figure 2.9), potassium salt of
longispinogenin ~ 3-O-f-D-glucopyranosyl ~ (1—3)-f-D-glucuronopyranoside,
potassium salt of 29-hydroxylongispinogenin-3-0-f-D-glucopyranosyl(1—3)-4-D-
glucuronopyranoside and alternoside II (antisweet agent, Figure 2.10).
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There were many compounds isolated from ethanol extract of G. sylvestre
leaves such as kaempferol 3-O-robinobioside, 3 rutin, quercetin 3-O-robinobioside,
tamarixetin and kaempferol 3-O-f-D-glucopyranosyl-(1—4)-a-L-rhamnopyranosyl-
(1—+6)-B-D-galactopyranoside (Figure 2.11) (Wen-Cai, 2000).

Flgurellﬂ(nempfunu l S-i-glucopyranosyl-(1—4)-a-L-rhamnopyranosyl-

ey
Z}G.mg m

G. montanum wag found to be rich,in phenolics. Leaves had the modulated

T 00 sl F A A i ot st of

Gmmtmmlﬁmmndmmlfedumﬂy{zmmg’kgufbodnght)fm3

ﬂmgmmmmmmﬂ.,zmn,munfﬁmmmmmm
diabetic rats were decreased by G. montanum. Moreover, G. montanum showed the
efficiency of antioxidant activity, related to high level of phenolics in leave
(Ramkuma et al., 2005).




CHAPTER 111
MATERIALS AND METHODS
3.1 Instruments

3.1.1 Nuclear Magnetic Resonance Spectrometer (NMR)
'H and ">C NMR data were pCsformed on Varian model Mercury +400 at

400 M Hz for 'H and 1.00-M-Hz f or **C. D euterated s olvents ¢ hloroform-d (CDCls),
methanol-d; (CD;0D), de uterium ox ide ( D,O)a nd DM SO-dgs were u sed f or N MR
experiments and chemical shifi'(§) were referenced to signals of residual solvents at &
7.26 (‘H) and 77.0 (1*€) forCHCIy, at 4.SZ|.(1H) for CD3OD, at 4.79 ('H) for D,O and at
2.50 ("H) for DMSO-dgf ’

3.1.2 Rotary Vaguum Evaporat(;k, iéuchi, Switzerland

3.1.3 Microplate Reader Spectroph‘ot’ometer, software SUNRISE Magellan™
v.4.0 TECA, Austria A,

3.1.4 Autoclave, TOMY ss-325, Toﬁﬁf !JS'Jeiko Co., Ltd., Tokyo, Japan

3.1.5 Incubator, Memmiert BE60O, jéﬁ's"éﬁ and Jehsen

3.1.6 Larminar-flow, CEEAN H1, Lab Service I id, Part.

3.1.7 High pfessure liquid chromatography (HPLC), Shimadzu model, Japan.
C18 (ODS) reversed-phase ¢ olumn, water 486U V detector, with m obile pha se
water/methanol:(HPLLCigrad)

3.2 Chemicals

3.2.1 Solvents
The commercial g rade of h exane, d ichloromethane, et hyl a cetate an d

methanol were distilled prior to use.

3.2.2 Other chemicals
- Sephadex™ LH-20, Amersham Pharmacia Biotech AB, Sweden
- Silica 60 Art.1.09385.9025 (230-400 mesh ASTM), Merck, Germany
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- Silica ge | ¢ ontaining g ypsum 60 P F,s4, M erck, G ermany used f or
preperative TLC

A slurry of silica gel 60 PF,s4 (100 g) in distilled water (250 ml) was used
for 6 glasses of preparative TLC (20x20 cm).

- TLC a luminum s heet which s tationary pha se wassilicagel 6 0 F 54,
Merck, Germany size 20x20 c¢m, thick 0.2 mm for TLC technique.

- INT (p-iodonitrotetrazolium wiolet, or 2-(4-iodophenyl)-3-(4-
nitrophenyl)-5-phenyl-2 H-tetrazolium chlotide), Fluka, Austria was used as staining
agent for antibacterial activity-and Minimal Inhibitery Concentration (MIC) testing by
microtiter plate broth dilutiontechnique.

- Dimethyl sulfoxide, Riegel-deHaén®, Germany

- Tween 80

- Anaerogen'™ Oxoid; Mitsubishi Gas Chemical Company Inc., England

3.3 Isolation of antimicrobial agents from C.viscosa and G. griffithii
T

o
rud g4

3.3.1 Extraction of C. viseosa T ;
Cleomg viseall i s el Ioie Nakhonsawan in November and

from Ratchaburi in ) geember: T he whole plant were air-dried in s hade and s eparated
into four p arts: leavés ‘and stems, pods, seeds and roots. T he 1eaves and s tems, pods,
seeds and roots of C. vz scosa were ground s eparately and then extracted with hexane,
ethyl acetate and i ethanol, respectively: Fhe solvents ofthé€x tracts were removed by
vacuum rotary evaporator to give hexane extracts, ethyl acetate ex tracts and m ethanol
extracts-as, sshown. n, Scheme 3.1,a,nd.3.2.., All er.ude, extracts.w; ere s ubjected t o

antimicrobial assay.



C. viscosa
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A 4 A\ 4 A 4 \ 4
Leaves and stems Pods Roots Seeds
Skg 1kg 1.5kg 0.3 kg
- blending - blending - blending - blending
- extracted with hexane (X5) ~extractedawith:hexane (X3) - extracted with hexane (X5) - extracted with hexane (X5)
- evaporation - evapefation - evaporation - evaporation
\ 4 V. \ 4 \ 4
A 4 A 4 A 4 A \ 4 A 4 A 4 A 4
Residue Crude hexane (TH) Residue Crude hexane (PH) Residue Crude hexane (RH) Residue Crude hexane (SH)
54.7865 g 94.83305 8 - 117446 g 73.6657 g
- blending - blending - blending - blending
- extracted with EtOAc (X5) - extracted with EtQAc (X5) - extracted with EtOAc (X5) - extracted with EtOAc (X5)
- evaporation - evaporation - @vaporation - evaporation
A 4 \ 4 J \ 4
A 4 \ 4 JV /i A 4 y \ 4
Residue Crude EtOAc (TE) Residue Crude EtOAc (PE) Residue Crude EtOAc (RE) Residue Crude EtOAc (SE)
220.3705 g 53.0539 g 72375¢g 21.6398 g
- blending - blending - blending - blending
- extracted with MeOH (X5) - extractedaith MeOH (X5) - extracted with MeOH (X5) - extracted with MeOH (X5)
- evaporation - evaporation - evaporation - evaporation
y y y
A 4 A 4 A 4 A 4 A 4 A\ 4 A\ 4
Residue Crude MeOH Residue Crude MeOH Residue Crude MeOH Residue Crude MeOH
(TM) (M) (RM) (SM)
32.8671 ¢ 18.8202 ¢ 10.3002 g 6.9256 ¢

Scheme 331 Fxtractiondeaves and stems ofi/C. viscosa frormNakhonsawan

0¢
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A\ 4
Leaves and stems
1 kg
- blending

- extracted with hexane (X5

- evaporation
A 4
A 4
Residue Crude hexane
(THR)
54.7865 ¢
- blending

- extracted with EtOAc (X5)
- evaporation

A\ 4

A 4

Roots
1.25kg

- blending

- evaporation

A 4 A 4

Residue Crude hexane
(RHR)
11.744 6 ¢

- blending

- evaporation

A 4

A 4

Residue

Crude EtOAc
(TER)
2203705 g

- blending
- extracted with MeOH (X5)
- evaporation

Residue

Crude EtOAc
(RER)
7.2375 g

- extracted with hexane (X5)

- extracted with EtOAc (X5)

- blending
- extracted with MeOH (X5)
- evaporation

\ 4 \ 4 A 4
i Crude MeOH Crude MeOH
Residue (TME) (RMR)
32.8671 g £ o 103002¢

J

CURCNIPL bl (10 )
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3.3.2 Extraction of G. griffithii
Fresh fruits of G. griffithii (2 kg) were collected from Petchaburi in
October 2010. G. griffithii fresh fruits were cut to small pieces, soaked in methanol
(2000 ml x3) and then filtered through filter paper (Whatman No.1). The filtrate was
concentrated by a rotary evaporator under reduced pressure at 40°C to give a brown
liquid (2500 ml) and then partitioned with CH,Cl, (2000 ml x3). The CH,Cl, extract

was e vaporated unde r t he r educed pr essurgat 40°C to givea dark green extract

9.8 g).

G. griffithii fruits
2Akg

- blending
- extracted with McOH (X3)
= gvaporation

\ 4

@rude MeOH of G. griffithii fruits
(GGM)

< partition with CH,Cl,
- ev!appralion

\ ey
7 ] .j-._‘
v = v
CH,Cl, extract of G. griffithii fruits T el Residue
(GGMD)9.8'g (GGMR) 10 g

Scheme 3.3 Extraction of G. griffithii fruits from Petchaburi

3.4 Antimicrobialassay

3.4.1.Test microorganisms
-'Gram positive bacterium
Staphylococcus aureus ATCC 25923  from Thailand Institute of
Scientific and Technology Research (TISTR), Chatuchak, Bangkok
Propionibacterium ac nes DMST 14916 from Department m edical

science, Muang, Nonthaburi
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- Gram negative bacterium
Escherichia coli ATTC 25922 from Thailand Institute of Scientific and
Technology Research (TISTR), Chatuchak, Bangkok
Pseudomonas ae ruginosa ATCC 27853 from Thailand Institute o f
Scientific and Technology Research (TISTR), Chatuchak, Bangkok

- Yeast
Candida al bicans ATCC 10234 from Thailand Institute o f S cientific
and Technology Research(FISTR), Chatuchak, Bangkok

3.4.2 Preparation of test microorganism inoculums

Test miCrooeganisms., S. c?ungus, E. coli, P. aeruginosa and C. albicans
were grown on nut rieat a gar (NA) at 37;°C for 24 h. S elected single c olonies w ere
inoculated into NB (5 ml) and inoéulated‘;“'a}t{-‘37°C for 4-8 h, depending on the growth
rate. T he turbidity of the ba cterial s uspe'riSio‘h was adjusted with NB to match the
turbidity of 0.5 McFarland (OD 0:08:0. 1 afégq nm),

P. acnes was growh on -br aiﬁ—ﬁgart infusion agar (BHI agar) at 37°C
under anaerobic condition for 48 . Selected 'Siﬁgfe colonigs were inoculated into BHI
broth (5 ml) and in¢ubated-at-37°C for &h: T he turbidity of the P. acnes suspension
was adjusted with BHI'broth to match the turbidity of 0:5 McFarland (OD 0.08-0.1 at
600 nm). '

3.4.3 Antibacterial screening of crude extracts
Crude ex tracts w.ere.di ssolved by, 10% D MSQ.i n.s"terile water w hich

containing 5% Tween 80.

3.4.3A Agar well techniques (Cole, 1997)

Agar plates containing a fixed volume of agar were poured and the plates
were leftat room te mperature for 24 h . Bacterial s uspension (10° CFU/ml) was
swabbed and the plates were left at room te mperature for 10 min to allow the agar
surface to dry. A sterile cork borer was used to cut the circular small wells in the

agar. 100 pl of crude extracts (serial dilution) was loaded into the wells. Streptomycin
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was used as positive control and 10% DMSO solution containing 5% Tween 80 was
used as ne gative control. S. aur eus, E. coli, P. aeruginosa and C. al bicans were
incubated at 37 °C for24 ha nd P. ac nes was incubated at 3 7°C for4 8 hunder
anaerobic condition. After incubation, the inhibition zones were measured.

3.4.3B Microdilution assay (Athikomkulchai et al., 2008)

The i nocula of microorganisms were p repared by inoculation of 24 h
single colonies of S. aureus, C. albicans, Ejcoli and P. aeruginosa which grew on
NA to NB while inocula of P. ac nes wasprepared by inoculation of 48 h single
colonies of P. acnes which-grew on B-HI agarte BHI broth. The suspensions were
adjusted t o M cFarland s tandard turbidity num ber 0.5." The stock s olutions of each
extract were diluted in s enal 2<fold di lutions. The 96-well plates were prepared by
dispensing into each well 90" pof broth, énd 5 pl of the moculum. A 100 pl of highest
concentrations were added into the first v&;‘ells. Then, 100 pl from their serial dilutions
was transferred into 3 censecutive wells. The final volume in each well was 195 pl.
The broth and inocula were usedas n egétiv-'e controls. Streptomycin was used as
positive ¢ ontrols t o determine t-he sensii:i‘%@t_y_ of te sted s olutions. T he p late was
covered with a sterile plate sealei.The platés {)(!;fére incubated at appropriate condition
for 18-24 hours. After incubafion time, 5 pl INT solutions (4 mg/ml of distilled water)
were added into e acliwell:—The first concentratton which not showed the red color
was the MIC value. The 5 pl of solution from clear wells were spread on NA plates
for S. aureus, E. coli, P. aeruginosa and C. a lbicans while BHI ag ar p late for P.
acnes. T he Minimum B ractéricidal Croncenttation “(MBC)w as d efined as  the
concentration of ;t he ¢ ompounds to ki Il t he microorganisms. Sot hat, t he sample
concentration,was not exhibited the growth of microorganisms, as.the MBC value.

3.4.3C TLC bioautogiraphy method (Cole, 1997)

A stock solution (1 mg/ml) of those ex tracts was applied toa T LC
plate and TLC was developed in an appropriate mobile phase. A fter evaporation of the
solvents, a s uspension of microorganism w hich inoculum d ensity was known was
sprayed on the TLC plate, incubated for 12-18 hour. After incubation, a solution of INT
(4 mg/ml of distilled water) was sprayed on the TLC plate. Under incident white light,
zones of inhibition of microorganism growth a ppeared as light spotsona colored

background.



3.5 Chemical investigation of C. viscosa
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The crude extracts o f C. viscosa which exhibited the antimicrobial a ctivity

were subjected to column chromatography.

3.5.1 Chemical i nvestigation of m ethanol ¢ rude e xtract of 1 eaves an d

stems of C. viscosa

16.43 g of methanol extract of leaves and stems of C. viscosa part 1

(TMsep) and 16.45 g of methanol extract ofleaves and stems of C. viscosa part 2

(TM2sep), were isolated by sephadex-l. H-20 ¢ olumn chromatography e luted with

methanol. The similar fractions were combined on the basis of TLC profile to give 13

and 15 combined fractions.of [Msep and TM2sep respectively as shown in Table 3.1

and 3.2. The combined fragtions were tested for antimicrobial activity.

Table 3.1 The combinedifractions obtainé@ from iselation of the methanol extract of

leaves and stems of C.viscosa (TMSTep) using Sephadex LH-20 column

¥

chromatography. —

Fraction code Fractions ‘ ;A?[;fi)earance Weight (g)
TMsepl == Brown viscous liguid 0.6388
TMsep2 8-11 Yellow viscous liquid 1.136
TMsep3 12-13 Yellow viscous liquid 1.0437
TMsep4 14-17 Yellow viscous liquid 4.6383
TMsep5 18-22 Yellow viscous liquid 0.2826
TMsep6 23-28 Brown viscous liquid 0.1591
TMsep7 29:31 Browmyviscous ligquid 0.1156
TMsepd 32-38 Brown viscous liquid 0.0258
TMsep9 39-44 Yellow viscous liquid 0.1779

TMsepl0 45-56 Yellow viscous liquid 0.30751
TMsepl1 57-66 Brown viscous liquid 0.0789
TMsepl2 67-82 Yellow viscous liquid 0.2891
TMsep13 83-100 Yellow viscous liquid 0.10669




26

Table 3.2 The combined fractions obtained from isolation of the methanol extract of

leaves and stems of C. viscosa (TM2sep) using Sephadex LH-20 column

chromatography.

Fraction code Fractions Appearance Weight (mg)
TM2sepl 1 Brown viscous liquid 2.238
TM2sep2 2-10 Brown viscous liquid 0.1084
TM2sep3 11-13 Brown viscous liquid 0.6738
TM2sep4 14-15 Yellow.wiscous liquid 0.5274
TM2sep5 16 * Yellow viseous liquid 0.4509
TM2sep6 i Yellow viscous liquid 0.3606
TM2sep7 18-19 1 Yellow viscous liquid 0.7335
TM2sep8 20-21 Yellow viscous liquid 0.477
TM2sep9 20-25 Yellow viscous liquid 0.3918

TM2sepl0 26-42 ﬁ_rown viscous liquid 0.4755
TM2sepll 4345 Ggeen viscous liquid 0.216
TM2sep12 AFA Fr éé(é;glviscous liquid 0.0198
TM2sepl3 48 - 23 (Feen viscous liquid 0.0062
TM2sepl4 4953 | Green viscous liquid 0.0949
TM2sepl5 54-70 Brown viscous ,i‘iciﬁid 0.2262

3.5.2 Chemical investigation of hexane crude extract of pods of C. viscosa

The crude hexane extract of pods (50 mg) was.isolated by preparative

TLC (Table 3.3). The plate T LC was prepared by mix ing silica_gel (100 g) with

distilled water” A slurry ot silica-gel was'coated on the glass. The plate was dried in

oven at 110 °C overnight. After preparation of TLC plate, the solution of this extract
(50 mg) in hexane (1 ml) was loaded and developed by Hex:EtOAc (6:4) as mobile

phase. Each band was scraped and extracted with solvent. The extracts of bands were

tested for antimicrobial activity.
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Table 3.3 The combined fractions obtained from isolation of the hexane extract of

pods of C. viscosa part 1 (PHB) using preparative TLC

Fraction code Appearance Weight (mg)
PHB 1 Yellow viscous liquid 30.8
PHB2 Yellow viscous liquid 0.1
PHB 3 Yellow viscous liquid 5.2
PHB 4 4.0
PHB 5 9.6
PHB 6 ) 59
PHB 7 iscous liqui 2.7
PHB 8 W ¥is s 4.0
PHB 9 low vis 11._‘\u 3.7

PHB 10 , 'i_lo‘yi 1scou 1 34
PHB 11 (Yellow viscous - 0.3
PHB 12 Vellow viseous lidui 237
The second part of hexq,ne;ﬁtj‘ag t of € " cosa pods (50 mg) was also isolated

=t { -
S

by using preparatlvgleC and the resul

tested for antimicrobig

ﬂUﬂ’WlEJWWEJ’]ﬂ‘i
QW’]@Nﬂ‘im UAIAINYA Y
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Table 3.4 The combined fractions obtained from isolation of the hexane extract of

pods of C. viscosa part 2 (PHBrd) using preparative TLC

Fraction code Appearance Weight (mg)
PHBI1rd Yellow viscous liquid 9.1
PHB2rd Yellow viscous liquid 6.4
PHB3rd Yellow viscous liquid 3.2
PHB4rd Yellow viscousliquid 8.0
PHBS5rd Yellow viseous liquid 7.6
PHB6rd Yellow viscous liquid 4.4
PHB7rd Yellow \viscous liquid 2.8
PHB8rd Yellow viscous liquid 7.8
PHB9rd Yellow viscous liquid 6.8
PHB10rd Yelloy Tijécgus liquid 3.4
PHBI11rd Yellow Vi;(_:OU.S liquid 8.3

PHB12rd Yellow-visous liquid 03
PHBI3rd Wellow viéé§§1§,j_1iquid 03

3.5.3 Chemical investigation of ethyl acetate crude extract of pods

Ethyl acetate ¢ rude e xtract of pods 26.31 g wasis olated b y s ilica

column c hromatographys The similar fractions were combined on t he basis of TLC

profile to give30 ¢ ombined fractions of PE as shown in T able 3.5. Antimicrobial

activity of the combined fractions was tested.

Table 3.5 The combined fractions obtained from isolation of the ethyl acetate extract

of pods of C. viscosa (PE) using silica column chromatography

Fraction Weight
Fractions | Eluents (%) Appearance
code (2)
PEF1 hexane (100) Yellow viscous liquid 4.3801
PEF2 hexane (100) Yellow viscous liquid 7.0043
PEF3 hexane (100) Yellow viscous liquid 3.3437
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Table 3.5 (con.)
Fraction Weight
Fractions Eluents (%) Appearance
code (g)
CH,Cl,:Hex (10:90)
PEF4 4 Yellow viscous liquid 1.2655
Yellow viscous liquid
CH,Cl,:Hex (30:70)
PEF6 6-8 Yellow viscous liquid 0.4604
9-10 CH,Cl:Hex (40:60)
PEF7 v Yellow viscous liquid 0.4418
CH,CiiHex (50:50)
PEF8 11 _ Yellow viscous liquid 7.3591
CH4C 8 Fiex-(10:30)
PEF9 12 A Yellow viscous liquid 1.7061
CH, €1 Hex(80:20)
PEF10 13 P 3. Yellow viscous liquid 0.7386
GH,€l,:Hex (90:10);
PEF11 14-15 - | Yellow viscous liquid 0.6414
: e ¥/R
T T : .
PEF12 16 CH 2C,1% (100) =~ Yellow viscous liquid 0.2834
| MeOH:CH,Cl, (2:98)
PEF13 17-24 2 Yellow-viscous liquid | 1.8060
I MeOH:CH,Cl, (2:98) i
PEF14 25-32 Yellow viscous liquid 4.1322
MeOH:CH,Cl; (4:96)
PEF15 33-36 Yellow yiscous liquid 0.3769
MeOH:CH,Cl, (6:94)
PEF16 37 Yellow viscous liquid 0.0734
MeOH;:CH,Cl, (6:94)
PEF17 38-40 Yellow'viscous liquid 0.3372
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Fraction Weight
Fractions Eluents (%) Appearance
code (g)
MeOH:CH,Cl,
41-42 Yellow viscous liquid
PEF18 (8:92) 0.2901
MeOH:CH,Cl,
PEF19 43 (8:92) Yellow viscous liquid 0.0728
MeOH:CH,Cl,
PEF20 44 (8:92) ¥Yellow viscous liquid 0.0558
McOH:CH,Cl,
45-46 Yellow viscous liquid
PEF21 (10:90) 1.5341
MeOH:CHyCly
PEF22 47 (10:90): & Yellow wviscous liquid 0.2218
Me@OH:CHaC
PEF23 48 (10:90) J « | Yellow viscous liquid 0.3691
MeOHZCHzc-lz i
PEF24 49-54 (10:90) | Yellow viscous liquid 0.6280
¢ ") |I'
MeOH:CH,Cly | |
PEF25 55-56 “°20:80) | Yellow viscous liquid 0.1158
McOH:CHClo [
PEF26 59 (20:80) Yellow viscous liquid 0.0442
_( MCOHZCH2C12 -
PEF27 58-60 (30:70) Yellowviscous liquid 0.0550
MeOH:CH,Cl,
PEF28 61 (30:70) Yellow viscous liquid 0.0483
MGOHICH2C12
62-64 Yellow viscous liquid
PEF29 (50:50) 0.1989
PEF30 65-74 MeOH(100) Yellow viscous fiquid 0.1607

3.5.4 Chemical investigation of hexane crude extract of seeds of C. viscosa

100 mg o f crude hexane ex tract o f seeds was also isolated by using

preparative TLC. The TLC plate was prepared by coating the 6 glasses of TLC plates
(20x20 cm) with a slurry of silica gel 60 PF,s4 (100 g) in distilled water (250 ml). The

plate was driedinovenat 110 °C ov ernight. A fter p reparation of T LC pl ate, the

solution of this e xtract ( 100 m g) i n he xane (2 ml) was 1l oaded and d eveloped by
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Hex:EtOAc (6:4) as mobile phase. Each band was scraped and extracted with solvent.

The extracts of bands were tested for antimicrobial activity (Table 3.6).

Table 3.6 The combined fractions obtained from isolation of the hexane extract of

seeds of C. viscosa (SEB) using preparative TLC

Fraction code Appearance Weight (mg)
SHB1 Yellow viscous liquid 1.6
SHB2 Yellow viseous liguid 5.7
SHB3 Yellowwviscous liquid 72.1
SHB4 Yellow |viscous liquid 1.0
SHBS Yellow viscous liquid 0.3
SHB6 Yellow viscous liquid 7.7
SHB7 Yellow viscous liquid 4.3

o

3.5.5 Preparation of propylene glycol crude extract of C. viscosa
Grounded dried whole plant of C viscosa (20 g) were extracted with a

solution of propylene glycol: dlstllled water at Varlous ratio (1:1, 2:8 and 3:7) and the

results were shown in Table 3 7. The ¢rude ex tracts were filtered through Whatman

paper No. 1. Then anﬁmlcroblal activity of those extracts 'vgas tested.

Table 3.7 The propylene.glycol extracts of C. viscosa

Fraction code Appearance

leaves and stems extracted with a solution of

Brown liquid
propylene glycokH1O; 1: b (T171)

leaves and stems extracted with a solution of

Brown liquid
propylene glycol:H,0, 2:8 (T2:8)

leaves and stems extracted with a solution of

Brown liquid
propylene glycol:H»O, 3:7 (T3:7)

pods extracted with a solution of

Brown liquid
propylene glycol:H,0, 1:1 (P1:1)
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Table 3.7 (con.)

Fraction code Appearance

pods extracted with a solution of

Brown liquid
propylene glycol:H,0, 2:8 (P2:8)

pods extracted with a solution of

Brown liquid
propylene glycol:H,O, 3:7 (P3:7)

Yellow liquid

Yellow liquid

Yellow liquid

3
S

The dichlorometﬁ@ griffithii fruits (5 g) was isolated by

s;:"‘::. ;'H _‘".-,‘_vf :ﬂ, ..r e . .
silica column chrorfﬁography to gﬁe 16 com ?ns as shown in Table 3.8.
All fractions w ere '_‘-—__——— ing microdilution m ethod a s

described above. The @&io - ¢ antiﬁicrobial activity were further

isolated by using silica ggl glumn chromatggraphy or preparative TLC.

UL INININYINS
RIAINTNUARIINIAY
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Table 3.8 The combined fractions obtained from isolation of the CH,Cl, extract of G.

griffithii fruits using silica gel column chromatography

Fraction Weight
Fractions Eluents (%) Appearance
code (mg)
GGMDF1 1-13 CH,CI, (100) Yellow viscous liquid 7.8
GGMDF2 14-38 CH,Cl, (100) Yellow liquid 41.92
GGMDF3 39-41 CH,Cl, (100) Yellow viscous liquid 5.7
MeOH:CH,Cl,
GGMDF4 42-45 [1599) Yellow viscous liquid 5.9
MeOH:CH,Cl, White solid and yellow
GGMDF5 46-64 (1:99) © viscous liquid 34.1
Me@H:CH,Cl,
GGMDF6 65-94 (2:98) Green solid 30.5
MeOH:CH.C1,
GGMDEF7 95-103 (2.98) . . Green solid 20.9
MeQ@H:CH>€Cl,’
GGMDF8 104 @:96) | 4 Green solid 3.6
MeQH:CH,Ch |
GGMDF9 | 104-124 (4:96)~ "l 4 Green solid 51.5
MeOH:CH,Cly|
GGMDF10 | 125-131 (6:94) -S4 Green solid 15.7
MeQH:CH,Cly /-4
GGMDF11 | 132-162 &) . =f= Green solid 1374.1
_ MeOH:CH,CLY|" = _,
GGMDF12 | 163181 (10:90) Gréen solid 1980.0
y MeOH:CH,Cl, v
GGMDF13 | 182-187 (12:88) Green solid 106.57
-~ | MeOH:CH,Cl, -
GGMDF14 | 188-196 (14:86) Green solid 1188.6
MGOHICH2C12
GGMDF15 | | 197-200 (14:86) Green solid 100.7
MeOH:CH,Cl,
GGMDE16 4 ,201-212 (15:85) Green solid 136.7

The rest of dichloromethane ex tract of G. griffithii fruits (4.8 g) was

also i solated by s ilica column ¢ hromatography to give 10 combined fractions as

shown in T able 3. 9. A 1l f ractions were te sted f or a ntimicrobial a ctivity using

microdilution method. The fractions which exhibited the antimicrobial activity were

further isolated by using silica gel column chromatography or preparative TLC.
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Table 3.9 The combined fractions obtained from isolation of the second part of

CH,Cl, extract of G. griffithii fruits using silica gel column chromatography

Fraction code Weight
Fractions Eluents(%) Appearance
(mg)
GGMDFIrd 1-3 CH,CI, (100) Yellow viscous liquid 19.0
GGMDF2rd 4 CH,Cl, (100) Yellow liquid 7.4
GGMDF3rd 5-9 CH,Cl, (100) Yellow viscous liquid 194.9
White solid and yellow
GGMDF4rd 10-25 CH,Cl, (100) viscous liquid 48.1
GGMDF5rd 26-35 CH-Cl, (100) Green solid 16.1
GGMDFérd 36-40 CH,CI, (100) Green solid 169.6
CH5E1,:MeOH Green solid
GGMDF7rd 41-75 (98:2) 191.55
CHsCly:MeOH Green solid
GGMDF8rd 76-95 (92:8)% & 1003.8
CH,Cl,:MeOH Green solid
GGMDF9rd 96-104 (90:10) | , 785.33
GGMDF10rd 105-141 MeOH/(100) Green solid 500.4

3.6.2 Chemical investigation of GGMDF1

GGMDF1 (7.8 mg)‘(sce Table 3.8) was isolated by silica gel column

chromatography. All fractions were yellow -V_i_scpus liquid as shown in Table 3.10.

Table 3.10 The comibined fractions obtained from isolation of the GGMDF1 using

silica gel celumn chromatography

Fraction Weight
Fractions Eluents (%) Appearance
code (mg)

GGMDF1-1 1-50 hexane (100) Yellow viscousaliquid 1.8

hexane:CH,ClL Yellow'viscous liquid 1.0
GGMDE1-22 5190 (991

hexane:CH,Cl, Yellow viscous liquid 0.6
GGMDF1-3 | 91-159 (98:2)

hexane:CH,Cl, Yellow viscous liquid 4.2
GGMDF1-4 | 160-179 (97:3)

hexane:CH,Cl, Yellow viscous liquid 29
GGMDF1-5 | 180-250 (95:5)
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3.6.3 Chemical investigation of GGMDF2
GGMDF2 w as is olated b y silica gel column ¢ hromatography. The

results were shown on Table 3.11.

Table 3.11 The combined fractions obtained from isolation of the GGMDF2 using

silica gel column chromatography

Fraction Weight
Fractions Eluents (%) Appearance
code (mg)
hexane:CH,Cl, Yellow viscous liquid
GGMDEF2-1 1-8 (60:40) 0
hexane: CH,CL Yellow viscous liquid
GGMDEF2-2 9-14 (30) | 1.8
hexane:CH}C_lz White viscous liquid
GGMDF2-3 15-19 (50:50)= "~ 1.9
hexane'CHCL, | Yellow viscous liquid
GGMDEF2-4 20-24 (40:60), 1.1
hexane:CHCl, | Yellow viscous liquid
GGMDF2-5 25-35 (20:60) =3 13.7
GGMDF2-6 hexane:CH>Cls|  Yellow viscous liquid
36-50 Jr30:70)« il 205.1
GGMDF2-7 hexane:CH>ClL |, Yellow viscous liquid
51-75 -~ 2307 () ST 117.9
GGMDF2-8 .~ hexane:CH,Cl, | Yellow4siscous liquid
76-115 (80) X ) 9
GGMDF2-9 : hexane:CH,Cl, Yellow viscous liquid
116-189 (20:80) s 5.5
GGMDF2-10 hexane:CH,Cl, Yellow viscous liquid
190-230 (100) 1.4

3.6.4 Chemical investigation of GGMDE3
GGMDE3 (5.7 mg) was isolated by HPLC.. GGMDF3 was dissolved
in chloroform (1 ml) and injected into an HPLC column (100 pl) with mobile phase
MeOH:water (80, HPLC grade:20), flow rate: 3 ml/min, read at 220, 254 a nd 365
nm, on UV detector. Separation by HPLC gave GGMDF3H13 at retention time 13
min (Table 3.12, Figure 3.1)
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Table 3.12 Retention ti

Retention time (min)

Fractions
F3H13min B
F3/7H23min 3
F3/8H27min 27
F3/9 _ 30
F3H32min fa, ﬁuﬂnl E I AL
F3/12H35minﬁ1‘:u_ﬂw | | f 839
F3H40min i ﬂj’ i 1 F]'Ej N E ,_]3%’8

3.6.5 Chemical investigation of GGMDF4
GGMDF4 (48.1 mg)w as also isolated by HPLC. GGMDF4 was
dissolved in ¢ hloroform ( 1 ml) and injected into an HPLC column ( 100 pl) with
mobile phase MeOH:water (80, HPLC grade:20), flow rate: 3 ml/min, read at 220,
254 and 365 nm, on UV detector (Figure 3.2, Table 3.13).
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Flgure 3.2 HRLC chromatogram of GGMDF4

Table 3.13 Retention tme/ MDF4 }solated from HPLC

GG
Fractions / / T 4 Retention time (min)
F4/9H26min V / Z " 26
F4/13H34min f ! . 34
F4/11H39min . ‘3 , 39
F4/12 _T {; ,. 42

2 N ]
3.6.6 Chemi’c@ investigation of GGMDF5 "j

GGMDFS w asis olated b y silica gel column ¢ hromatography. The

results were shown on Table 3.14.

Table 3.14 Thefcombined fractions obtained from isolation of the GGMDFS5 using

stlica, gelcolumn ehromatography

Fraction Weight
Fractions Eluents (%) Appearance

code (mg)
GGMDF5-1 1-2 hexane:CH,Cl, (60:40) Green solid 31.0
GGMDF5-2 3-5 hexane:CH,Cl, (50:50) Green solid 1.5
GGMDF5-3 6-12 hexane:CH,Cl, (40:60) Green solid 1.8
GGMDF5-4 13-79 hexane:CH,Cl, (30:70) White solid 6.1
GGMDFS5-5 80-102 hexane:CH,Cl, (20:80) Green solid 4.0
GGMDF5-6 103-200 hexane:CH,Cl, (100) Green solid 8.3
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GGMDF5-4 was i solated by HPLC (Figure 3 .3). The compound 1 (F5-
4/8H34.49min) was obt ained a s w hite s olid a t r etention t ime 34.49 m in. [t w as

subjected to spectroscopic analysis including NMR and optical rotation.

Figure 3.3 Stru'(';:'tlife of lupeol

i

R : 0.4 (CH,Cly, silica gel 60 Fyss T1C alun_firi&m sheet)

mp. 208-210 °C | o

Optical Rotation: [o]5" = +41° (¢ = 0.04, CHCl)

"H NMR (400 MHz, CDCl3): 50.68 (1H, d, J=9.2 Hz, H-5), 0.76 (3H, s, H-24), 0.79
(3H, s, H-28), 0.83 (3H, 8, H-25), 0.92 (1Hgm, H-1a), 0.94 (3H, s, H-27), 0.97 (3H, s,
H-23), 0.99 (1H, m, H-2b), 1.02 (1H, m, H=15b), 1:03 (3H,'s, H-26), 1.06 (1H, m, H-
12a), 1.19 (1H,%, H-22a), 1.23 ( 1H, m, H-11a), 1.27 ( 1H, m, H-9), 1.32 ( 1H, ddd,
J=10.8. 149001976 Elz, B2 14Y; 1437 [ (HIH,HI18),1 38 (TH! th, 2 164), 1.38 (1H, m,
H-22b), 1.39 (1H, m, H-6a), 1.39 (2H, m, H-7), 1.41 (1H, m, H11b), 1.48 (1H, m, H-
16b), 1.52 ( 1H, m, H-6b), 1.59 ( 1H, m, H2b), 1.66 ( 1H, m, H-13), 1.67 ( 1H, m, H-
1b), 1.67 (1H, m, 12b), 1.68 (1H, m, H-15b), 1.68 (3H, s, H-30), 1.92 (1H, m, H-21b),
238 (1H, ddd, J=5.6, 10.8, 11.2 Hz, H-19), 3.19 (1, m, H-3), 4.57 (1H, br s, H-29a),
4.68 (1H, br s, H-29b)
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BC NMR (100 MHz, CDCl3): & 14.6 (C-27), 15.4 (C-24), 16.0 (C-26), 16.1 (C-25),
18.0 (C-28), 18.3 (C-6), 19.3 (C-30),20.9 (C-11), 25.2 (C-12), 27.5 (C-15), 27.5 (C-
2), 28.0 (C-23),29.9 (C-21), 34.3 (C-7), 35.6 (C-16), 37.2 (C-10), 38.1 (C-13), 38.7
(C-1), 38.8 (C-4), 40.0 (C-22), 40.9 (C-14), 42.9 (C-8), 43.0 (C-17), 48.0 (C-19), 48.3
(C-18), 50.5 (C-9), 55.3 (C-5), 79.0 (C-3), 109.3 (C-29), 150.9 (C-20)

R

1000 4 - 1000
E S
L] L]

500 - -0

u--—Aﬁ’ 4 \ Lo
0 -7 4 o 4 ' 50 ) 00
Il E
Figure 3.4 HPLC chromategram of GGMDF5-4
P Te
3.6.7 Chemical mvestt‘%%? GGMD]
GGMDE6-—(30.5-m-g; _.E=::£" sing s ilica gel column
chromatography ( Table 3.15).

liquid oil obtained in the

combined fractions GGMDF6-4 were washed by 902% ( »Cl; in MeOH followed by

cwstallizationﬁﬁ%?ﬁ%ﬂ%:wﬁHTT'ﬂlﬂjcompound (7.2 mg) as

GGMDF6-4/1. q

AN TUNNINGAY
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Table 3.15 The combined fractions obtained from isolation of the GGMDF6 using

silica gel column chromatography

Fraction Weight
Fractions Eluents (%) Appearance
code (mg)
hexane:CH,Cl, White solid
GGMDFe6-1 1-35 (60:40) 0.1
White solid
GGMDF6-2 5.0
GGMDF6-3 21.7
GGMDF6-4 8.7

phase MeOH:water (80 HPLC
365 nm, on UV detcﬂor (Fi 1gur

i€
*.5‘

1500 J

Retention Time ¢

3

nuyig,

- 1500

BAY

Figure 3.5 HPLC chromatogram of GGMDF6-2




Table 3.16 Retention time of GGMDF6-2 isolated from HPLC

41

Fractions Retention time (min)

F6-2/3H10min 10
F6-2/5H13min 13
F6-2/7H17min 17
F6-2/9H22min 22

- 1000

2 2
L 500
-0
&0 &
] w DF6-3

"y
Table 3.17 Retention ﬂne of GGMDF6-3 isolated fronﬁPLC

Fraction$ =, LY ‘Retention time (min)
F6-3/5 ﬂ IjEl 3 HEW ‘ NI
—4
F6-3/6H10min ¢ o 149,

i Y YOOI Y =y 01
ro WA IdVie) 18 )
F6-3/8 1 28
F6-3/9 37
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Retertion Time é
1000 - i 1000
2 % S
- \J\ﬂ,———’\’—L B

chromatography to give 5

combined fractions ( , was isolated by HPLC as

showed in Figure 3.7.

Fraction Weight
‘Eluents (%) " ZAppearance

code i ‘ (mg)
GGMDF7-1 1-5 E Green solid 0.3
GGMDF7-2 6- CH,Cl1,:MeOH(98:2) Green solid 0.2
GGMDF7-3 21-65¢ s CH,Cl:MeOH/(97: 3) Green solid 4.7
GGMDF7-4 {p CH,CLMeOH (96:4) | ) n solid 5.1
GGMDF7-5 | ,2 268 | 22: >OH (9 :5'9i ' "Green solid 4.2

’QW’MNT]?ELJ UAIAINYA Y
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T llhﬂg\m\ T
Figure3.8H ¥ch rOMa ]. 1 O GMDF7 2

3.6.9 Chemicaldnvesti !
GGMDF8(3.6 mg) reparative TLC and developed by
MeOH:CH,Cl, (1:9) as mok :

Table 3.19 The combined ﬁact1ons obt on of the GGMDFS by
prepara et
Fraction code | { 4 ppearﬁce Weight (mg)
GGMDF8B1 ¢ .0.76 o Green solid 1.3
QI A QNDIQN LY QAL O 1./ £ £

GGVDFSE| 1] 11 J el 11 |1 | Whike i o 0.7
GGMDFSB3" 062 , Greensolid |, 05

G GNP (M (M

9 L

3.6.10 Chemical investigation of GGMDF9
GGMDF9 (51.5 mg) was isolated by preparative TLC and de veloped
by MeOH:CH,Cl, (1:9) as mobile phase (Table 3.20).
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Table 3.20 The combined fractions obtained from isolation of the GGMDF9 by

preparative TLC
Fraction code R¢ Appearance Weight (mg)
GGMDF9BI1 0.90 Green solid 17.5
GGMDF9B2 0.80 Green solid 6.8
GGMDF9B3 0.70 Green solid 8.3
GGMDF9B4 0.55 Green solid 3.0
GGMDF9B5 0.40 Green solid 2.0
GGMDF9B6 0 4 Green solid 4.0

3.6.11 Chemical investigation olf GGMDF10
GGMDF10415:7 mg) was isolated by preparative TLC and developed
by MeOH:CH,Cl, (1:9) as mobile phase (il“able 30BN

4

i

Table 3.21 The combined fractiohsjobtainédg from isolation of the GGMDF10 by

A

preparative TLC : 71,
Fraction code RfT Appearance
GGMDF10BI 0.6, Green solid
GGMDF109B2 0.54 Green solid
GGMDFI0B3 0.4 Green solid
GGMDF10B4 0.3 Green solid

3.6.12 Chemical investigation of GGMDF1rd
GGMDEFEI1td (19 mg) was isolated by preparative.T [LC and developed
by Hexane:CH,Cl, (9:1) as mobile phase (Table 3.22).
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Table 3.22 The combined fractions obtained from isolation of the GGMDF1rd by

preparative TLC
Fraction code R¢ Appearance Weight (mg)
GGMDF1rdB1 0.22 White solid 0.1
GGMDF1rdB2 0.67 White solid 1.4
GGMDF1rdB3 0 White solid 1

3.6.13 Chemical investigation of GGMDF2rd
GGMDF2rd ( 7.4mg)ywas i solated by preparative T LC a nd de veloped by
hexane:CH,Cl, (9:1) as mobide phase (Table 3.23).

1
Table 3.23 The combined fractions obtained from isolation of the GGMDF2rd by

preparativeTLC . Vo
Fraction code | Appé'ai_r;mce Weight (mg)
GGMDF2rdB1 . Whit__é’f"?'o‘rid 0.6
GGMDF2rdB2 . Whitesolid 37
GGMDF2rdB3 — White solid 1.2
GGMDF2rdB4, S i so I 0.6

3.6.14 Chemicd_l investigation of GGMDFK3rd |
GGMDF3rd ( 194.9 mg) was,also i solated by preparative T LC an d
developed by MeOH: CH,ClL, (1:9)-as mobile phase (Table 3.24).

Table 3:24: The combined-fractiofis obtained from iselatignjof'the GGNMDF3rd by

preparative TLC
Fraction code R¢ Appearance
GGMDF3rdBl1 0.8 White solid
GGMDF3rdB2 0.6 Yellow viscous liquid
GGMDF3rdB3 0.3 White solid
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3.6.15 Chemical investigation of GGMDF4rd
GGMDF4rd (48.1m g) wasi solatedby  silica gel column
chromatography. The results were showed in Table 3.25.

Table 3.25 The combined fractions obtained from isolation of the GGMDF4rd using

silica gel column chromatograph
e

) Weight
Fraction code | Fractions \5‘;\% Appearance
7 \‘r (mg)

GGMDF4rd-1 1-5wt-hexane:€H, White solid 2
GGMDF4rd-2 6- e:CH,CI . . White solid 3.2
GGMDF4rd-3 11- ' ) . White solid 6.7
GGMDF4rd-4 36-12 White solid 9.7
GGMDF4rd-5 1 1 ot appearence 0
GGMDF4rd-6 202- :“ Brown solid 3.1

GGMDFE4rd- 1 solated b y using H PLC,

showed i n F igure 3.8 - Il fractions weret ested for

antimicrobial activity.

I 1000

mAU

mAY

k-0

Figure 3.9 HPLC chromatogram of GGMDF4rd-3



Table 3.26 Retention time of GGMDF4rd-3 isolated from HPLC
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Fractions Retention time (min)
F4rd-3/2H10min 10
F4rd-3/3H12min 12
F4rd-3H15min 15
F4rd-3H18min 18
F4rd-3H22min \ 22

F4rd-3/11 / 23
Fard-3/12 —— 25
- “".
ol 4
e ém ‘ A 1o :_ﬁm
% § il o : !
2 £ (o ;
1000 4 1 ~s —— L 1000
i | o I Fird 4l i
800 - . | s00
PRI, '
e
(1 IO
0 : ) o0

ey
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Vil h i bR R
URIAINYA Y
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Table 3.27 Retention time of GGMDF4rd-4 isolated from HPLC

Fractions Retention time (min)
F4rd-4allH6min 6
F4rd-4all/2H9min 9
F4 rd -4all/5SH2 1min 21
F4rd -4all/3H24min 24
F4rd-4all/SH25min 25
F4rd-4all/13H34min 34
F4rd-4all/12H35min 35
F4rd-4allH37min 37
F4rd-4allH40min ' 40

LT
3.6.16 Chemieal inve go ;g l' ﬁ

GGMDEStd 5 is
dissolved in MeOH (1 a an

.ﬂﬁ £ -‘l
phase MeOH : water (80, e e
365 nm, on UV detector. P .&“‘, T

H PLC. GGMDF5rd was
column (100 pl) with mobile
e: 3 ml/min, read at 220, 254 and

B

iy

ﬂ‘lJEJ’J‘VlEJ‘ﬂﬁWEJ’]ﬂ‘i
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CHAPTER 1V
RESULTS AND DISCUSSION
4.1 Antimicrobial activity screening of crude extracts of C. viscosa

4.1.1 Agar well diffusion and bioautography method

The healthy plants were colléstéd from 2 provinces of Thailand. The
plants from Nakhonsawan-were divided to 4 parts,leaves and stems, pods, roots and
seeds. C. viscosa from R atchaburi were divided to 4 parts, there were 1 eaves and
stems, pods and roots. A lspaits o f p lants were cxtracted with distilled c ommercial
solvents, he xane, E tOAc and MeOH. After ¢ vaporated unde r r educed pr essure, all
crude w ere tested f or antlmlcroblal a’ ct1v1ty usinga gar well diffusion and
bioautography method. The results showed that all crude extracts of C. viscosa could
not inhibit E. coli and P. @enuginosa whﬂe all crude extracts of C. viscosa showed
antimicrobial a ctivity a gainst S. aureus aﬁ:él__‘{’: acmes except crude ex tracts o f root
from N akhonsawan (RH, R E a AdR M), etudjé ex tracts o f 1 eaves an d s tems from
Rajchaburi (THR, TER and TMR) and MeOH extract.of pods a nd roots fro m
Rajchaburi (Table 4:15;

Hexanc extract of pods (PH), hexane cxtract of seeds (SH) and EtOAc
extracto f seeds (SE) of C.vi scosa from Nakhonsawan showedt hel owest
concentration for inhibition'of) S guireus andiP) ae nesyat50=pg/ml (Figure 4.1) and
MeOH extract of seeds (SM) at 50 [ig/ml inhibited only P. acnes.

Hexane ex tract. of .C. viscosa pods-collected from R atchaburi showed
the lower antimiciobial activityragaifist S. aureus than hexane'ex tract of pods from
Nakhonsawan. Hexane ex tract o f p ods (PHR), EtOAc extract of pods (PER) and
EtOAc extract o fro ots (R ER) collected from Ratchaburi inhibited S. aur eus. at
250 pg/ml and also inhibited P. acnes at 50 pg/ml.

All crudes were also in vestigated for a ntimicrobial a ctivity by using
TLC bi oautography t echnique. The a ctivity was de termined byt he white z ones
which appeared on TLC after spraying INT (Figure 4.2-4.5).



Table 4.1 Inhibition zone diameter in mm from agar well diffusion assay on

antimicrobial activity of crude C. viscosa

50

Test

microorganisms S. aureus P. acnes
Conc. (ng/ml)*

Crude** 500 250 100 50 500 250 100 50
TH 12 - - - 11 12 12 -
TE 13 - - - 9 11 13 -
™ 11 - - - 13 12 11 -
PH 18 5 l—jl 13 18 15 13 10
PE 13 300" - 12 13 | 135 | -
PM - - —j' - 10 - - -
RE - 4 : J \ - - - -
RM 4 f >k 4 5 ’ - - -
SH 15 13.5 A 11 12 14 15 13.5
SE 18 1925411 J9 18 16 15 16
SM 11 D - - 13 12 11 9
THR S ———] - | - | -
TER E - - - - - - -
TMR S - - - - - -
PHR 15.5, 1-13.5 - - 16 15 155 | 13.5
PER 145 9115 i 1 11 13 145 | 115
PMR - - - - - r -
RHR 9% - - - 14 12 9.5 -
RER 13 11.5 - - 12 13 13 11.5
RMR - - - - - - - -

* The inhibition diameter was an average of diameter (triplicate). The diameter of
each well was 6 mm; symbol “-” means no inhibition zone;
** The code of crude C. viscosa were shown on scheme 3.1 and 3.2
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(A) Crude extracts of C"’::_:xjis&bsa,aga%nst S. aureus
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(B) Crude extracts of C. viscosa against P. acnes

Figure 4.1 Agar well diffusion assay of crude extracts of C. viscosa exhibiting

antimicrobial activity against test microorganisms

51
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Figure 4.3 Bi
W

Figure 4.4 Bioautography of C. viscosa crude extract against P. aeruginosa
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Figure 4.5 Bioautography . viseosa crude extract against C. albicans

d e eX. -..\ f C. vi scosa showedt he
similar antimicrobial acti by \L\_t‘u ! From Sudhakar et al., (2006)
studied antimicrobial .ﬁ‘-” oS -? thod. They found that ethanol
extract of C. viscosa le es flowe 5 C ould inhi \ qureus at 40 ng/ml with clear

zones 22 a nd 14 m m r espeetiv ’ thanol e xtract of C. vi scosa leaves an d
flowers also had the activity e me ¢ tration (40 pg/ml) against bacteria P.
aeruginosa, E. coli, P. vulgari milus, Streptococcus faecalis, fungi:
Aspergillus niger and R Rl dalbicans.

Williais e

of C. viscosa had strog activity against Bacillu subti@ and P. fluorescens by using

0l extract of leaves and stems

bioautography m ethod and. the et hanol exstract of leaves and s tems could i nhibit

funguscmﬁume%mw 8N
RIS, ...

were determined against f ive m icroorganisms using m icrodilution method
(Athikomkulchai et al., 2008). The concentration of all crude was investigated as 500
ug/ml and then dilution two-fold to 6.25 pg/ml (last concentration). MIC results were
exhibited t he ] owest c oncentration of crude extracts s howing i nhibition of gr owth

(Table 4.2).
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Table 4.2 Minimum inhibition concentration (MIC) of crude extracts of C. viscosa

Crude MIC (pg/ml)*
extracts S. aureus P.acnes | C. albicans .coli P. aeruginosa
TH 500 500 50 - -
TE 500 500 50 - -
™ 500 - 50 - -
PH 100 100 - - -
PE 200 100 20 - -
PM - 100 50 - -
RH - 500 50 - -
RE - 200 50 - -
RM - 200 100 - -
SH 100 200 ! 4 v 100 -
SE 100 - 4 50 100 -
SM 200 S, 50 100 :
THR i : 100 i i
TER : 57 R : :
TMR - - TSO - -
PHR v - 50 - -
PER 500 500 S0 - -
PMR - - 50 - -
RHR 500 - 50 - -
RER - - - 100 -
RMR - - - 100 -

* _ means$ no inhibition

Most of c rude extracts of C. vi scosa showed t he e fficiency effect

against C. albicans at50 pg/ml. A llle avesan ds tems cr ude ex tract from

Nakhonsawan inhibited S. aureus at 500 pg/ml. Crude extracts of seed also inhibited

S. aur eus. Leaves an d stems cr ude ex tract f rom R atchaburi h ad n o antimicrobial

activity a gainst S. aur eus. Most o f cr ude ex tracts from Nakhonsawan inhibited P.
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acnes, except MeOH extract of leaves and stems, EtOAc and MeOH extract of seeds.
Only EtOAc extract of pods from Ratchaburi inhibited P. acnes. Crude extracts from
Nakhonsawan and Rajchaburi were different.

Sudhakar et al. (2006) re ported t hat et hanol ex tract o fl eaves o f C.
viscosa had the MIC value 0.1 mg/ml against E. coli while ethanol extract of flowers
had the M IC value 0.2 mg/ml. T he e thanol e xtract of leaves and flowers had the
efficiency ag ainst m icroorganism such as: €. a/ bicans, P. v ulgaris, B. s ubtilis, B.
pumilus, S. faecalis, A. niger and R. oligosporus: Moreover, the e thanol e xtract of
leaves had the MIC value-0.15 m g/mk against S a@ureus and 0.2 mg/ml a gainst P.
aeruginosa. But the ethanol exfract of flowers showed more MIC value than ethanol
extract of leaves. ‘|

Williams™ et@ 14 2003) \A}e;e studied a ntimicrobial a ctivity by using
TLC bioautography method: The resuits s;howed that the hexane extract of leaves and
stems o f C. vi scosa couldi nhibit B. s‘;;'gbdiilis, P. f luorescens and Cladosporium
cucumerinum. The MIC values ebtathed f;jb"m‘-B. subtilis and P. fluorescens were 5.0
and 1.0 pg/spot, respectivelys "“:ﬂ‘ .

Source of pl ant'1s one —of %!Jf'Jfactors that e ffect t o pr oduction of

secondary m etabolites. Same species of pl ant f rom di fferent s ources can pr oduce

different bioactive cofpound-depend-on-chimate-and-geography.

4.2 Antimicrobial activity test of fraction from isolation of methanol extract of

leaves and Steins

The fraction. from isolation of MeOH extract of leaves.and stems by Sephadex
LH-20 column chromatography wete analyzed by'M IC method. The.concentration of
all crude ex tracts were investigated as 250 pg/ml and then diluted two-fold to 6.25
pg/ml (last concentration). As a co nsequence o f sufficient bacterial metabolism and
growth, the oxidation-reduction indicator INT changes color from yellow to red. MIC
value was determined as the lowest concentration which INT did not change to the red

color. The results were shown in Table 4.3.
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Table 4.3 The minimum inhibition concentration (MIC) using microdilution method

of fraction from methanol extract of leaves and stems

MIC (pg/ml)*

Fractions S. aureus P.acnes | C. albicans . coli P. aeruginosa
TMsepl 50 100 100 - -
TMsep2 50 - 100 - -
TMsep3 100 - 100 - -
TMsep4 250 - = - -
TMsep5 100 = 100 - -
TMsepb6 100 - 50 - -
TMsep7 - - - - -
TMsep8 500 J 47100 - -
TMsep9 504 # L 50 - -
TMsepl0 50 - a4 3 - -
TMsepl1 500 » j, - - -
TMsepl2 100 (o g 4 - -
TMsepl3 250 '1__09_ =80 - -
TM2sepl 250, B j » ) - -
TM2sep2 Y s ’ ¥ -
TM2sep3 -8 - - - -
TM2sep4 500 - - - -
TM2sep5 500 - - - -
TM2sep6 500 - - - -
TM2sep7 230 - - - -
TM2sep8 500 - - - -
TM2sep9 500 - - - -
TM2sepl10 250 - - - -
TM2sepll 250 - - - -
TM2sepl2 250 - - - -
TM2sepl3 250 - - - -
TM2sepl4 250 - - - -
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All fractions s howed t he ef ficiency against S. aur eus except T Msep7,
TM2sep2 and TM2sep3. Only TMsepl and TMsep13 inhibited P. acnes at 100 pg/ml.
Moreover, f ractions T Msep6, TMsep9 a nd T Msepl3 also h ad th e antimicrobial
activity a gainst C. al bicans with M IC value of 50 pg/ml. 'HNMR s pectra o f the
active fractions revealed that those fraction mainly comprised of oil and fatty acids, so

they were complicating to be isolated to give any pure compounds.

4.3 Antimicrobial activity test of fraction frem isolation of hexane extract of pods

Hexane extract of pods (PH), (50 mg) was isolated by preparative TLC using
40% EtOAc in hexan¢ as mobile phase to give 12 bands. All bands were isolated and
tested for antimicrobial activity against S, gureus and P."acnes by using microdilution
assay (Table 4.4). —*

The results showed that mc;st of tHem mhibited S. aureus at 500 pg/ml except
PHB2,PHB 4and PHB 12 which all qf-'them had no a ctivity a gainst P. ac nes.
Attempts to is olate p ure a atimicrobial a-"g:é_l_'l‘wt by silica gel p reparative T LC were
unsuccessful due to <1 mg of the-active fra&&og

The resto fh exane extract o f p o:dfé't'i’jHrd), 50.n g wasal soisolatedby
preparative TLC using40% EtOAcn-hexane as mobtie phase to give 13 bands. All
bands were isolated and tested for antimicrobial activity: The results showed that most

of band inhibited S. aureus with MIC value of 500 pg/ml. Moreover, only PH 3"
exhibited antinticrobiabactivity agdinst: P. a@cnes, with MICvalue of 500 pg/ml.
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Table 4.4 The minimum inhibition concentration (MIC) using microdilution method

of fraction from hexane extract of pods

. MIC (pg/ml)*

Fraction code S aureus P. acnes
PHB 1 500
PHB 2 -
PHB 3 S
PHB 4 ;&“M’ o
-~
PHES ) | NS

T A SRS

PHB § ‘fy/ﬂ « W\
PHB 9 ' RN \\ ’
PHB 10 | I Bl 0 \\\ .
PHB 11 VoL
PHB 12 )

* _ means no inhibition 7' _r

]

IB 0
ﬂ‘UEVJVIEJ‘VIﬁWEﬂﬂ‘i

ammmm UA1AINYAY
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Table 4.5 The minimum inhibition concentration (MIC) using microdilution method

of fraction from the second part of hexane extract of pods

Fraction code

MIC (pg/ml)*

S. aureus P. acnes
PHB Ird 500 -
PHB 2rd - -
PHB 3rd : 500
PHB 4rd 500 -
PHB 5rd T - -
PHB 6rd 500 -
PHB 7rd 1500 -
PHB 8rd 500 -
PHB 9rd 500, -
PHB 10rd ‘ -
PHB 11rd 50(,) : -
PHB 12rd 501(5: 7, -
PHB 13rd T -

* _ means no inhibition

4.4 Antimicrobial actiyity test of fraction from isolation of ethyl acetate extract

of pods

The combined f ractions f rom i solation of E tOAc e xtract of pods

collected from”Naklionsawan~(PE) by silica gel column (chromaiography were tested

for antibacterial activity by using bioautography method (Cole, 1994). The TLC was

developed in 1% MeOH in CH,Cl, and the results were presented in Figures 4.6-4.7.

White zones in colored background on TLC indicated inhibition zone of antimicrobial

agents. The combined fractions from isolation of EtOAc extract of pods exhibited the

antimicrobial activity against both S. aureus and P. acnes.
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from the isolation of EtOAc extract

. T
of pods against Pacmes

-

4.5 Antimicrobial acti ation of hexane extract of

seeds

P U A NS NIN DT v ricns

developedi n 40% EtOAc in hexane.7ba nds werei solated and tested for
antimiabwaia"&ﬂsﬁ‘.m eigl % ?’] c’zahwﬂs’la@ i%}dilution assay.
The fractions f ronﬂ isolation of he xane éxtract of seeds showéd the antimicrobial
activity against both S. aureus and P. acnes at 500 pg/ml (Table 4.6). Four factions
fractions from isolation of hexane extract of seeds could inhibit S. aureus. But only
SHB 3 which could inhibit P. acnes. However, the active fractions had the low weight
(lesst han 1 m g),s ot hey were co mplicating to bei solatedt o give a ny pur e

compounds.
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Table 4.6 The minimum inhibition concentration (MIC) using microdilution method

of fraction from hexane extract of seeds

MIC (pg/ml) *

Fraction code S, aureus P. acnes
SHB 1 500 -
SHB 2 - )
SHB 3 y 500
SHB 4 500 -
SHB'5 - )
SHB 6 500 -
SHB 7 1500 -

* _ means no inhibition

4.6 Antimicrobial actiyity test of propyli:né glycol of C. viscosa

C. viscosa was extracted by propylene‘ glycol which widely used in cosmetic
production. The ratios of propylene glycol ﬂ dlstllled water were varying to 1:1, 2:8
and 3:7. After extraction, the extracts were flltered through Whatman no.1 and tested
for antimicrobial actiVity by using microdilution method. The results showed that only
propylene glycol extract with ratio 1:1 inhibited S. aureus at 250 pg/ml. All of the
extracts had no act iVity against P. acnes. It could be a guide line for producing anti

acnes from C. viscosa.
4.7 Antimicrobial activity screeningiof crudeextracts of G griffithii

After MeOH extract of G. griffithii was partitioned with CH,Cl,, the CH,Cl,
extract and a residue were tested for antimicrobial activity against 5 microorganisms
(S. aureus, P. acnes, E. coli, P. aeruginosa and C. albicans) by using microdilution
assay. Both CH,Cl, extract and residue showed the antimicrobial activity against P.
acnes and E. coli. The residue after partitioning inhibited P. acnes and E. coli at 100
pg/ml. While the CH,Cl, extract inhibited P. acnes at 50 ug/ml and E. coli at 100
pg/ml.
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4.7.1 Antimicrobial activity test of fractions from isolation of CH,Cl,

extract of G. griffithii fruits

Antimicrobial activity of the fractions from isolation of CH,Cl, extract
of G. g riffithii fruits by silica gel column chromatography was ex amined by
microdilution and bi oautography method. For m icrodilution method, t he f ractions
(GGMDF1, GGMDF2, GGM DF3, GGM DF4, GGM DF5, GGM DF6, GGM DF7,
GGMDF9 and GGMDF10) were active agaiust £. coli and P. acnes with MIC 12.5 to
50 pg/ml. Fraction GGMDE2 showed the lowest MIC value of 12.5 pg/ml against E.
coli and P. ac nes. Fractions  GGMDFS5 and GGMDF10 exhibited a ntimicrobial
activity against E. coli at 25_ug/ml. Fraction GGMDF3 showed antimicrobial activity
with the MIC value of 25 ug/ml against lP acnes. In contrast, GGMDF8, GGMDF11,
GGMDF12, G GMDF13, GGMDE 14, G;LGlMDFIS and G GMDF16 hadno activity

against both bacteria (Table4.7). —

i

Table 4.7 The minimum ighibition 'concer_it_f-étibn (MIC) using microdilution method

' A
of combine fraction erm"CH2C1‘2'j“_¢x‘[!ract of G. griffithii fruits

~ MIC (pg/mD*
Fraction code e
E. coli ‘_ P. acnes

GGMDF1 |~ S Y| 50
GGMDEF2 12.5 12.5
GGMDF3 | 50 i 25
GGMDF4 50 50
GGMDF35 25 50
GGMDF6 50 50
GGMDE7 50 -
GGMDF8 - -
GGMDEFE9 30 -
GGMDF10 25 50
GGMDF11 - -
GGMDF12 - -
GGMDF13 - -
GGMDF14 - -
GGMDF15 - -
GGMDF16 - -

* _ means no inhibition
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By using bioautography method, CH,Cl, extract of G. griffithii fruits
was inactive against E. coli (Figure 4.8), while bioautography of fractions GGMDEF3,
GGMDF8, GGMDF9, GGMDF5, GGMDF6 and GGMDEF11 showed inhibition zones
against P. acnes (Figure 4.9).

Figure 4.8 Bioautography of'c | s from the isolation of CH,Cl, extract
an chromatography against E. coli

L

F.gura:wcﬁflﬁaqﬂf?eupﬁﬁ ﬂﬂﬂtﬁﬁgzch extract

of G. griffithii fruits by silica gel column chromatography against P. acnes

Isolation of dichloromethane ex tract (GGMDrd) of G. griffithii fruits
by silica gel column chromatography gave 10 combined fractions. All fractions were
tested for antimicrobial activity by using bioautography method.

The results (Figure 4.10-4.11) showed that GGMD3rd, GGMD6rd and

GGMD7rd contained a ntimicrobial agents ag ainst P. ac nes and al 1 fractions w ere
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inactive ag ainst E. c oli. There w ere m any c onstituents in G GMD6rd w hich could

inhibit P. acnes (Figures 4.10-4.11).

\\\

Figure 4.10 Bioautography of combine ~ - Ni - . the isolation of the rest part of

CH,Cl, extra¢ riffithii fruits ;‘ gel column chromatography

against £. co

Figure4.11Bu ography ‘of combined fractions from the isolation of the rest part of

ﬁ?éfxtract of G. f thii fruits 111ca el coluM chromatography
o Ve AIUARIIN

Satdive etal. (2003), r eported that e thanol e xtract of G. sylvestre
leaves had the antimicrobial activity against B. pumilis, B. subtilis and S. aureus, gram
positive bacteria, w ith the M IC value 150, 50 and 50 mg/ml by using a gar w ell
diffusion m ethod. E thanol e xtract of G. sylvestre leaves al so s howed t he activity
against gram negative bacteria, P. aeruginosa with the MIC value 50 mg/ml. But the

ethanol extract of G. sylvestre could not inhibit E. coli and Proteus vulgaris.
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4.7.2 Antimicrobial activity test of fractions from isolation of G. griffithii

fruits by using HPLC

antimicrobial activity against E. coli and P. acnes.

The f ractions were collected byus ingH PLC andt ested f or

Table 4.8 The minimum inhibition concentration (MIC) using microdilution method

of combined fractions from CH,Cls extract of G. griffithii fruits

Fractions MIC (pg/ml)* kractions MIC (pg/ml)*
E. colis|"P..acnes E.coli | P.acnes
F3H13min - = ‘1 F4rd-3/2H10min 6.25 i
F3/7H23min 6.25 /97 ‘_‘F4rd-3/3H12m1n ) 125
F3/8H2 7min - = || FArd-3H15min ) )
F3/9 - < 1"V F4rd-3H18min ] ]
F3H32min 25 12,5, 2R F4rd 3 H22min - -
F3/12H35min 25 -0 A Fard-3A 1 ; ;
F3H40min 125 9 4= Fdrd3/12 - -
F4/9H26min ] 7 S dallomin |y, 5 .
F4/13H34min - : SRR | 125 .
v F4 rd - X
F4/11H39min 12:5 - 4all/SH21min 25 -
F4drd- i»

F4/12 12.5 - 4all/SH25min 6.26 -
F6-2/3H10min - - Frd-

4all/13H34min 12.5 -
F6-2/5H13min 25 - F4rd-

4all/12H35min 25 -
F6-2/7H1 7min 6:25 = F4rd-4allH37min 12.5 -
F6-2/9H22min 12.5 - F4rd-4allH40min 25 -
F6-3/5 6.25 -
F6-3/6H16min - -
F6-3/7 - -
F6-3/8 25 -
F6-3/9H36min 25 -
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4.8 Characterization of compound 1

Fraction GGMDF5-4 (Table 3.14) was isolated by H PLC (using gradient
system, water:methanol (HPLC grad) (15:85,20 m in to MeOH (60 min)) as mobile
phase) and compound 1 was obt ained at34.49 m inof r etentiont ime. After
crystallization from MeOH, compound 1 was afforded as white solid and it was

soluble in chloroform and MeOH.

4.8.1 Structure elucidation of ecompound- i

The “CN MReatid H SQC s pectral d ata (Appendix B ) showed 30
carbon signals comprisingof seven methyl carbons (oc 14.6, 15.4,16.0, 16.1, 18.0,
19.3,28.0 ppm ), ten sp3 meghylene carbens (Je 18.3,20.9, 25.2,27.5, 27.5,29.9,
34.3,35.6, 38.7,40.0 # ppm),one sp njiethylene car bon ( ¢ 109.3 ppm ), s ix sp°
methine ¢ arbons ( ¢ 50.5,38.1, 48.0, 48?:3_:,.‘55.3, 79.0 ppm ), five sp3 quaternary
carbons (o¢c 37.2,40.9, 429, 43.0, 38.9 ppm) and one sp” quaternary carbon (8¢ 150.9
ppm). ‘

By IDNMR and 2D NMf1 1i1»cluding C OSY, H SQC and H MBC
structure of compound 1 was ésiéblished. >

The s ighal at oc 79.0 ppm 1indicated t hatrt his methine car bon w as
attached w ith h ydroxyl group andsignalsat oc 109.3 (CH;)and 150.9 (C) w as
assigned t o b e t he t erminal. doubl e bond ef t he i sopropenyl group. M oreover t he
methyl group at 6d 19.3 ppm and the exocyclic sp~ methylene protons at oy 4.57 and
4.68 ppm, s upported t he e xistence of an isopropenyl group in the molecule. F rom
HMBGC:s pectral d ata with as sistance o f] "H-"H|correlations ( COSYY, the skeleton of
compound 1 could be established as a lupane skeleton (Figure 4.12 and 4.13).
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D C] P, Mondon et al., 1975] and the
' :

structure s earch in t he | iterature« e d that c ompound 1 was agree with [ upeol
(Figure 4.14 and Tab

| g
o 4 Oyl =t s = -

Figure 4.13 Structure of lupeol



Table 4.9 The comparison of ?C NMR chemical shift of compound 1 with lupeol

Chemical shift of *C NMR
Position
Lupeol Compound 1
1 39.1 38.7
2 27.8 27.5
3 RE 79.0
4 R\\ 300 38.9
5 N S G 55.3
S = | S 18
7 / 46 343
77/ AN,
8 412 : 40.8
AL 7 RNNN
9 0.7\, ‘ 50.5
10 7.5 N\ 37.2
T\
11 “‘I 20.9
12 ' 252
13 38.1
14 40.9
Ny
&L 27.5
15 356
m
1 7% 43.4 43.0
ra. ;
1 8.3
nns
i 8. T
20 o151 e 1509
22 40.4 40.0
23 28.4 28.0
24 15.8 15.4
25 16.5 16.1
26 16.3 16.0
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Table 4.9 (con.)
Chemical shift of *C NMR
Position
Lupeol Compound 1
27 14.9 14.6
28 18.4 18.0
29 109.6 109.3
30 oy 19.3
(Fotie et al. 2006) 2

4.8.2 Antimicrobial aetivity of compound 1
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Compound 1+ wast ested f or antimicrobial a ctivity byus ing

microdilution method. The results showed that compound 1 inhibited E. coli and P.

acnes with the MIC valueg'of 25/and 50 ug/ml respectively.

Kuete etal. (2008) also f ound that lupeol could inhibit E. coli at the

concentration 100 pg/dise’by using paper di JﬁC d1ffus10n technique. It could not inhibit

other bacterial including P. aeruginosa.,-S. aure_z_f,s, B. subtilis and C. albicans.

Hernhndez-PCrez_eta L. ( 199_?)_._15':_ ported t hat lupeol w hich f ound in

Visnea m ocanera _1§af ex tracts couldi nhibit Bordetella br onchiseptica and

Micrococcus luteus w_ith the concentration 0.025 and 0.05 %‘r'lg/ ul respectively

Margareth and Miranda (2009) reported that lupeol exhibited a broad

spectrum of antimicrobial aetivity as showed.in Table 4.10.

Table 4.10 Antimicrobial activity oflupeol (Margareth and Miranda, 2009)

Fugal species MIC Bacteria species MIC
(pg/ml) (ng/ml)
Sporothrix schenckii 12 P. aeruginosa 250
Microsporum canis 16 E. coli 250
Aspergillus fumit 93.5 S. aureus 250
Candida albicans 250 Enterococcus faecalis 63
Cryptococcus neoformans 180 Salmonella typhi >200
Candida spicata 94 Vibrio cholera >200
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Lupeol was active against C. albicans on bioautography method. But
in the microdilution assayi, it failed to display appreciable activity against C. albicans

with MIC value lower than 250 pg/ml (Shai et al, 2008).
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CHAPTER V

CONCLUSIONS

Cleome viscosa L. collected from Nakornsawan and Ratchaburi, was extracted
with hexane, ethyl acetate and methanol, respectively. All crude extracts were tested
for a ntimicrobial activity a gainst .5 microorganisms. Screening o fan timicrobial
activity by using TLC bioautography showedsthat the hexane extract of pods had the
strong activity against S. aureus and it had iilnbition zones of 13 and 15 mm for S.
aureus and P. acnes respeetively. T he h exane ex tract of s eeds al so had efficiency
activity similar to hexane'extractof pods, it could inhibit S. aureus and P. acnes with
the inhibition zones of#l'1 and13.5 m rrll respectively. The other crude e xtracts also
showed t he a ntimicrobial activity but éjﬁde ¢ xtracts f rom R atchaburi ha d lower
activity than crude extracts from Nakorﬂ'§aWan. This could suggest that plant which
located f rom d ifferent’p laces o uld pro&i%cq:d ifferent m etabolites. T he ef fects of
geography and climate may the factors of ii;equbolites production of plants. C. viscosa
contained a mount of oi I, s'o thatwas di fﬁ_cuit t 01 solate t he a ctive ¢ ompound by
column chromatography method. - —4 =

Gymnema geiffithii C. fruits were collected frontP etchaburi. The fruits were
extractedb y methanol. The methanolcr ude exfract wasp artitioned by
dichloromethane. T he<CH,Cl, extract (GGMD) and-the residue w ere t ested f or
antimicrobial a ctivity. Thetesults showed'th at C H,Cl, extract and residue had the
antimicrobial activity against E. coli.and P.iacnes.

Isolation of CH,Cl, of G. griffithii by HRLC gave “lupeel” which exhibited
antimicrobial activity against £. coli and P./acnes by using microdilution method with

the MIC value 25 and 50 pg/ml repectivety.
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All media were added distilled water to a final volume of 1 liter and sterile in

the autoclave at 121°C for 15 minutes. The broth media did not add the agar in the

formula.

1. Nutrient agar (NA)
Beef extract 30¢g
Peptone 50¢g
Agar 150¢g

2. Brain heart infusio

Calf brain in 7.7 ¢g
Beef heart in __ 98¢
Proteose peptone . [ v \ 10.0 g
Dextrose . _ 200¢g
Sodium chloride PO 3\ 50g

Disodium phosphate L 9 25¢g

1l

AU INENTNEINS
ARIANTAUNIINGIAE



AULINENINYINS
ARIANTANNINGIAY



x Wﬂ'aﬁmwwﬁwmﬁ’ﬂ

i Figure B1 'H NMR of GGMDF6-4all 41 min
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Figure B2 "H NMR of GGMDF6-4all 41 min
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