CHAPTER III

EXPERIMENTAL

3.1 General experimental procedures.

All solvents were distilled spectra were recorded using a

Hewlett Packard 8452A di spedrophﬁim CHCl;. IR spectra were

obtained using a Nicolet ‘ or Tran frared Spectrophotometer.

Spectra of solid samples as. KBr pellets and liquid samples were
recorded as thin films ( v tra were obtained using a
at 70 ev. 'H and °C NMR

spectra were recorded at 200. i 3 M resy - ively using a Bruker Model

Fisons Instruments Mas

AC-F200 Spectrometer in ical shifts are given in parts per

million using residual proton q‘sﬁﬁn “asTe

_:.“ -

. Optical rotation values were

measured on a Perkin Elmer msngrp;p

MeOH as a solvent. S}lca gel (Merck K{_e_ :a TLC plates (Si gel 60

Fys4 ) were purchased*fsom Merck Compar Jotrometric measurement for

antioxidant test were cacEld out on

ot b i i
e TR TR TN T

Species (Family) Common name Plants part
Croton oblongifolius Roxb. wénlugj B
Hydnophytum formicar Jack. vinFaug S
Cuscuta chinensis tlaenas A
Curcuma caesia sRuden S
Curcuma Zedoaria Rose.
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Table 4 continued

Species (Family) Common name Plants part
Nelambo nucifera » e P
Livisticum officnale Tngdies R
Acanthus ebracteatus Vahl. ‘ widaniame L
Mucuna collettii S
Kaempferia parviflora S
——
Curcuma spp. S
Zingiber cassum S
Zingiber ottensii l/ o, 4 | S
Curcuma domesti al® ; - | \ S
Curcuma longa / &, \
Orthosiphon aristatusBldme) Mig 2 7 f A
Gelonium multiﬂordin W.B
Salacia chinensis W,B
Rhinacanthus A
(Rhinacanthus ‘e
Garcinia cowa L
R
w
uv ntina (L.) Be 1:‘? v &7 R
AR ey
Curcuma spp~ ' © ' I & ¥ el ! ‘ S
Artemisia pallens Tngyirdmn S
Phyllanthus emblica Linn. uzynilen F
Murdannia loriformis (Hassk.) Rolla Rao werilnia A
et Kammathy

References for use:(1)A: all parts, B: bark, L: leaf, F: fruit, P: pollen and pollen stick, S:

aa o ¢

storage root, R: root, W: wood. (1fin afiAwwi, 2523; 1&un warhyrysen, 2520)
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The plant material of Croton oblongifolius used in this study was collected
from Amphur Vicheinburi Petchaboon Province, Thailand in March 2001. The plant
specimen was compared against voucher specimen no. BKF 084729 deposited in the

herbarium of the Royal Forest Department of Thailand.

l/m&us. (10 kg fresh weight) was

under reduced pressure to_obtainea datk-red g residue that was repeatedly

5 % AL
a
- W P
3
)]
]

3.3 Extraction.

The ground stem bark ¢

repeatedly extracted with e

extracted with hexane, eth

procedure is shown in schem

ALEANYNINEANS

L L L = -
Hexane crude ‘€ktract (183.34 g) Residue

, ___¥ = W

N TANTI It N A1 RETTA B
q

EtOAc crude extract (54.20 g) Residue

E1OH |

EtOH crude extract (21.73 g) Residue

Scheme 1 Extraction procedure of the stem bark of Croton oblongifolius Roxb.
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3.4 Isolation of crude extract of Croton oblongifolius Roxb.

3.4.1 Separation of hexane crude extract.
The hexane crude extract was obtained as a yellowish green oil (183.34 g, 1.83
%wt by fresh wt) after evaporation. The crude hexane extract (50.0 g) was

fractionated by Silica gel column chromatography using Merck's silica gel

Art.7734.1000 (70-230 mesh ASTM | ’%Tm column was eluted with

hexane-ethyl acet ient i sc fa e each eluted fractions of about
ethyl acetate gradient in Wise |

50 ml were collected ?h ac@checked using thin layer
0 o fractior

chromatography (TLC) t tions whi d the same components and

the solvent was removed

3.4.2 Separation

The ethyl acetate ¢ \ dark-red semisolid residue
(54.20 g, 0.54 %wt by fresh fier . The ethyl acetate crude extract
(15.0 g) was separated on - 70-230._mesh ASTM using column

chromatographic techgigue Che column was ehited 3 hexane, hexane-ethyl
acetate, ethyl acetate, cthyl acetate-metl e he eluted fractions of

about 50 ml were collected cd and evaporated to about

::oler; :,h;:::ﬂ gu ﬁa}a‘lwgw %‘(’Wﬂﬁﬂﬁave compound 6 as
ARRI0ANABIINYNY

The ethanol crude extract (21.73 g, 0.22 % wt by fresh wt) was gummy
residues and insoluble in all solvents except ethanol and methanol. Therefore, the

ethanol crude extract was not separated by column chromatographic technique.
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Table 5 The weight of the crude extract

Extract Weight (g) % wt by fresh wt
Hexane 183.34 1.83

Ethyl acetate 54.20 0.54
Ethanol 0.22

3.5 Biological evaluation

(1) DPPH ( 2, 1k = 44 picrylhydrazyl ), C1gHioNsOs, M.W.
394.33 ( Fluka ! |

3.5.2 Biologicaay procedure m
Cytotoxiﬂruttj ﬁj VI EJ Qn %JW EJ ’] ﬂ ‘j

ATIAINI MR VIS et

using the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)
colorimetric method. In principle, the viable cell number / well is directly proportional
to the production of formazan, which following solubilization, can be measured
spectrophotometrically. .A |

This test was carried out at the Institute of Biotechnology and Genetic
Engineering using the following protocol. The human tumor cell line was harvested

from exponential-phase maintenance cultures (T-75 cm? flask), counted by trypan
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blue exclusion, and dispensed within replicate 96-well culture plates in 100-pl using a
repeating pipette. Following a 24-hour incubation at 37°C, 5% CO,, 100% relative
humidity, 100 pl of culture medium, culture medium containing sample was
dispensed within appropriate wells (control group, N=6; each sample treatment group,
N=3). Peripheral wells of each plate (lacking cells) were utilized for sample blank
(N=2) and medium / tetrazolium reang (N=6) “backgroud” determinations.

Culture plates were incubated for

&addmons of tetrazolium reagent.
MTT stock solution was pr follgws MIml PBS was sterile and

filtered with 0.45-pm filtered orkj_n\wwas prepared just prior to
T M in prewarmed standard

tion 1:

culture application by di

culture medium. MTT d to each culture well

for 5 min. All 10-20 pl of culture mﬁmﬂ_ ;5 atant was removed from wells by
‘.f"'/ ...r"“ g —

slow aspiration through" ‘__g blunt 18—guage ﬁcendf with 150 pl of DMSO

using a pipette. Follo roug ormaz he absorbance of each

el
well was measured usma microcult er at 5@ nm (single wavelength,

calibration factor = 1.00). «

Cell line ﬁlﬁd 6wt &lm‘ﬁwgp@sﬂﬁ terms of mean (+1

SD) absorbance umts and / or percentdge of controlabsorbance (+15SD%) following
sunriotpibn oichbina) oot |4 V1216 £

Samples were also tested for cytotoxic activity towards 6 cell lines, which
contain fibroblast (HS27), gastric carcinoma (KATO-3), breast carcinoma (BT474),
lung carcinoma (CHAGO), colon carcinoma (SW 620) and hepato carcinoma (HEP-

G2) following the experiment method of bioassay of cytotoxic activity.
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Antioxidant assay

The antioxidant assay of samples by DPPH method was used to investigate
the potential of samples to reduce DPPH radicals (radical 2,2-diphenylpicryhydrazyl).
This method is based on the reduction of DPPH, a stable free radical. The structure of
DPPH and its reduction product by an antioxidant is shown in scheme 2. Because of

its odd electron, DPPH gives a strong absorption maximum at 517 nm by visible

spectroscopy (purple color). As the odd elecs the radical the radical becomes
is, a free radical-scavening
antioxidant, the absorption wresulting decolorization is
stoichiometric with respee 1 d (Bolis, M.S., 1958).

mpounds to act as free

radical scavengers or hydidgen dongr ' d-to evaluate the antioxidantive activity of
foods and plant extracts 04; Cotelle, N. et al., 1996;
Gadow, A.V., Joubert, E., an ,etal., 1997)

O,N

‘LJEJ’JWEJWTWEJ'W
Qﬁ’ﬁﬂﬂﬂ‘im N INYIAY

4 DPPH

Scheme 2 Scavenging the DPPH radical by an antioxidant.

The method of Yamaguchi et al. (1998) was adapted for assessment of the
radical-scavenging activity. The sample which has high potential antioxidant activity

can effectively reduce DPPH radicals. The absorbance of the sample was measured by
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spectrophotometer. All tests were performed in duplicate and the results were

averaged. For this experiment, vitamin E was used as a positive control.

The testing protocol
1) Prepared DPPH solution at 2 x 10* M in absolute ethanol and kept in dark until

\’% ured at 517 nm (absolute ethanol

was used as a blank adjus iStmaRlIDY he jpe eter)

3) Samples and vitamin y ontrol) d into each tube covered
with aluminum foil. appr . mmple in absolute ethanol
were added in vary 00, 150, 200 and 400 p
g/200 pl. Ratio of dil

use.

2) The absorbance of 4 ml DPP

4) Added 3.8 ml of DPPfsalliibr (eosih ihito each tube. Thus its has
about 4 ml final volume 7

5) The mixture was shaken vigorouslyand: t i for 30 min.

6) After the solution left at room ,r : ; 30 min, the absorbance at 517 nm
was measured. Com: Pgared the 'Bsd’rbaﬁcé falue ple with that of DPPH
solution. The sam antioxid: d have absorbance value

lower than the origing agso ‘banc

7) The samples which ha,g tioxidant actlvu were subjected to examine the ICso

vlue ﬂ‘LJEJ’WIEJ‘V]‘ﬁWEﬂﬂ’ﬁ
Ty R

200 pg | 150 pg | 100 pg 50 pg 25 pg | 125 pug
Vol. of sample (1 mg/ml) | 200 pl | 150 pl 100 pl 50 ul 25ul | 12.5pl

Vol. of absolute ethanol Ol S50 pl 100 pl 150l | 175 pl {1875 ul

8) Results were plotted as correlation between the aborbance value and concentration

of samples.
9) All tests and analyses were run in duplicate and averaged.

ICso = Concentraion of samples at 1/2 of absorbance value of DPPH solution.
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3.6 Single crystal x-ray diffraction experiment

A colorless monoclinic crystals of compound 1 which recrystallized from ethyl
acetate and a colorless triclinic crystals of compound 2 which crystallized from 20%
ethyl acetate in hexane and recrystallized in ethyl acetate respectively was determined

for their structures by single crystal x-ray diffraction experiment. The x-ray

diffractometer were obtained on a BRUKEL ART CCD diffractometer at the

4

)
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