CHAPTER III
MATERIALS AND METHODS

3.1 Chemicals

Both of basal culture media, Murashige and Skoog’s (MS) and Gamborg
B5 (BS5) (see appendix) were purchased from GIBCOBRL (Scotland). Plant
growth  regulators, 2,4—dich101;\ cetic acid (24-D) and 6-
furfurylaminopurine (kinetin) were pi Fluka Laboratories. (+)-
Saccharose was purcha@om JFisher “hemicals.  Gelling agent
(Bacteriological agar)--us"""" ased from . BRL (Scotland). All
organic solvents u 1 3 methane and ethanol)
were HPLC grade. , deionised and dlsﬁﬂed in glass.

3.2 Plant materials ’ £ \

The leaf explants of isia dubia Wall. ex Bess. were collected from
plant garden of the Faculty, R ar Sciences, Chulalongkorn
University, Bangkok, Thailand.” ﬁse :e pla ants were identified by Assoc. Prof.
Nijsiri Ruangrungsi;, PhiD. 3 f)epan%ﬁent f icognosy, Faculty of
Pharmaceutical SCI&-I-' v :

3.3 Hydrodistillation of Artemisia dubia W all. ex Bess. leaves

Essential ﬂvﬂdd%@%bﬂh%ﬁn%&}r%@e Association of

Official Analytical Chemist (methog 962.17, AO‘éC, 1990). TlElﬁ'esh leaves
e RN T HRTTALN R e
grams of drtemisia dubia Wall. ex Bess. leaves were put into a 1000 ml round
bottom flask. The tridistilled water was added into the flask to about half-full.

The flask was connected to the apparatus for determination of volatn]e oil. The
content of the flask was distilled until two consecutive reading taken at one
hour interval showed no change in oil content (about four hours). After
cooling, the oil volume was measured, calculated and expressed as millilitre of

the oil per one hundred grams of sample. The essential oil obtained was then



collected and stored at 4 "C until being analysed for its chemical composition

by Gas chromatography-Mass spectrometry (GC-MS).

Apparatus

The apparatus (see Figure) is constructed of resistant
— F glass of low coefficient of expansion and has the following

/_:l dimensions: :

: (a) a round-bottomed flask (4) of suitable capacity
| short, ground-glass neck having an internal diameter
| %\ 29 mm at the wide end;

I
7 con

denser assembly that closely fits the flask and
following parts fused into one piece:
ﬂxcal tube (BD), 215 to 265 mm long and

‘ ternal diameter, -
bent tube (DEF) in which the distances DE
d EF €a to 155 mm long and 9 to 10 mm in

150

e tube (N) is of ground-glass, having
of 10 mm,

be (HJ), 75 to 85 mm long and 9 to 10 mm
eter, making a 30° to 40° angle (HJN) with

-a graduated tub@ (LP), graduated over 105 to

10 give 1 ml subdivided in 0.01 ml. Above the
o circular marks (K and L),

Haped swelling (P), about 2 ml in capa-

160
¥

e-way tap (Q), and

a connecting tube (CQ), 7 to 8 mm in internal
diameter fitted in the middle with a filling funnel (R). The
]un (C) is at a level 20 mm higher than the uppermost

‘o)
AU by EJ s ELLEd e, st e convor

and
(d) a vestical support with'fidrizontal ring covered with

R)ANN ] SWUEIAG

with acetone, water and chromic acid cleansing mixture
inverting several times, and rinse with water. Drain the
apparatus and mount it in a place protected from a draught.

By || - |}

Figure 5 Apparatus for essential oil content determination

(Clevenger type apparatus) (Thai Pharmacopoeia, 1987)
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3.4 Identification of essential oil obtained from hydrodistillated of
Artemisia dubia Wall. ex Bess. leaves by using Gas Chromatography-
Mass-spectrometry (GC-MS)

The essential oil was diluted to 1:100 in methanol before being injected
into GC-MS system. The condition of GC-MS was described below. The
spectrum was recorded and compared with the terpenes library (Adam, 1995)
and NIST mass spectral library (NIST 1’7

GC-MS condition /
Instrument model

Column Sed Silich eapillary ohimn (30 m x 0.25 mm.i.d.)

Column programming
Injector temperature
Carrier gas

Split ratio
Accelerating voltage

Sample size NPT e
Solvent = HRLC-Siade-methanel———
e

3.5 Preparation of leame ‘plants

v/
NN /1 1A 11311 AT
shaking them vﬂ ace sterlhzmg agent (see appendix) for hour 7% (W/v)

e RS Ryl

distilled water for 3 times prior to use in callus initiation.
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GC-MS condition
Instrument model

Column

Column programming

Injector temperature

Carrier gas nin
: . rwﬂr' f

Split ratio D:1 ..u".‘ e

Accelerating voltage )

Sample size

Solvent

y y
3.5 Preparation of lea explants

sﬂﬂrfﬁce sterilized by

shaking them vﬂ surface sterlhzmg agent see appendix) for 1 hour 7% (wW/v)

fse::a“mmmmmﬁ“m HTR

distilled water for 3 times prior to use in callus initiation.

Leaf expla
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3.6 General preparation of semi-solid and liquid media

Murashige and Skoog’s medium (MS) and Gamborg B5 medium (B5),
were used as basal media throughout this experiment. Both of them have not
any plant growth regulators.

Approximately 800 ml of distilled water was measured and poured into a

glass beaker. The basal media were slowly added to the distilled water with

rbic acid, 2,4-D and kinetin were

gentle continuous stirring using a magnetic stirrer. After media completely
dissolved, the requirement of suq \j

added to the solution. w1th sodium hydrox1de or
‘-...

hydrochloric acid to 5.7-5
water. In order to get the
the final volume, the coneér
3% (w/v), 5 ppm, and 0%

and stirred for dissc ;

wide mouth bottle, and Jig

flasks which were covered y were then autoclaved at

121 °C (15 Ib/in’ or 1 kg/cm?) ﬁg}@in ites. They were left to cool and stored
-

£
-,J

3.7 Initiation and mal:lenance of callus cultures
The surface Ei ﬂ ex Bess. were
cut into 1x1 cﬂ ﬂ ﬁiijnglﬂ ﬁﬂj’x\rﬁge and Skoog’s
(MS) or Gamborg BS which d5ntam in (0.1
mg/L) fa mla é‘nﬁﬁ IQJQJ ﬁ’ﬁg ﬁj'g[rwd out

by 1ncuba?1ng them at the temperature of 25+2°C under continuous light using

cool white fluorescent tubes and then subculture them to the new semi-solid
media every 30-45 days, depending on the individual cell growth. When the
cultures grew to 3-4 cm’ or the media showed sign of exhaustion and

dehydration, they were selected only good looking or healthy pieces and
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aseptically transferred to 250-ml screw capped wide mouth bottles containing

50 ml of new media.

3.8 Initiation and maintenance of cell suspension cultures
After the fourth generation, good looking or healthy pieces of callus were
aseptically transferred to liquid media in Erlenmeyer flask and shook. The

flasks were kept on an orbital shaker, circulating at 120 rpm with the

temperature of 25+2°C under using cool white fluorescent

1 ﬁcs were carried out by

ilution of 1:2, every 15-21

tubes. The maintenance

subculturing them to new fre |
days. ‘ /

Nylon ‘@—--——;-——-,-.7-— 10 ppi; were-Vashed with distilled
L or;ﬂkg/cmz) 15 minutes),

to remove any chemical lgarmful to cell groyt h. They were transferred to new

media and thﬂ a%ﬂsqe‘ﬁoﬂ%uﬁsw B’}xﬁ %dla to enable

formation of imimobilisation. Ager 21 days suspension cultures were

R TO Y T

media pri@r to use for biotransformation met

water several times anczjuto :

3.9.2 Precursor feeding
Geranyl acetate was used as precursor in this experiment. Different
amount of geranyl acetate (5, 10, 50 and 100 ppm), with the purity being over

98%, were mixed with 70% (v/v) ethanol to get clear solutions, and fed to the
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liquid media by passing through pre-autoclaved Mobile Phase Filters (0.45 uM
pore size, Whatman).

The immobilised cells, which used for biotransformation methods were
transferred to the liquid media containing different amount of precursors (5, 10,
50 and 100 ppm). After cultures were harvest, they were analyzed by using
methods described in Section 3.10, 3.11, 3.12 and 3.13, and the yield of

davanone were calculated by comparing the area under peak of davanone with

dubia Wall. ex Bess.
1mmob1hsed cells wh h concentrations of
geranyl acetate

Air was pasSed throush ’*"““'—"" <Wall. ex Bess.

fils | entrations of geranyl

acetate during cell groll' h via a preautoclaved Moblleﬂhase Filter (0.45 uM

pore size, Wh@;uﬂﬁx?rﬁ ﬂwm ﬂeﬁat the outlet to

collected volati

o AR O e -

acetate.

immobilized cells




Figure 6 The apparatus Tor collecting volatile compounds in immobilized

cells which had been fed various concentrations of geranyl acetate.

LS
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3.10 Extraction of essential oil

The leaves of Artemisia dubia Wall. ex Bess. were blended with blender,
and 10 g of them were directly extracted with sufficient redistilled
dichloromethane. ~ This extract, organic phase were filtered through
dichloromethane-moistened Whatman no. 1 filter paper into graduated sample
vials, evaporated under nitrogen and concentrated to 100 pl.

Callus cultures were directly extracted by grounding them with a pesfle

w of fresh material (10 g) was
‘abov /

Cell suspension W - ‘m(ﬂ@els were extracted after

suspensions were filtered,

and mortar into fine materials.

extracted by using method

. These extracts were

immobilized cells and

' t by using Gas

1 pl of the concen ated extract prepared above WQ chromatographed by
capillary GLC ﬁ{ with a flame
ionization dete QMﬂe nﬁﬂ}qﬁnﬁl oil. Nitrogen
gas was used as the carrier gas. The €olumn us rmance
fused m&ﬁ&] @tﬁlﬁiMIHmiﬁﬁﬂtﬁﬁ as 0.25
pM. The length of the column was 30 m and its internal diameter was 0.22
mm. The results were recorded on the Hewlett Packard 3392A integrator.
Normally the operating condition was 50-200 ‘C at 5 "C/min, and isothermal
for 10 minutes. The injector and detector temperature was 250°C. 2-Hydroxy-

4-methoxy-benzaldehyde, with the purity of 98%, was used as internal standard

for quantitative analysis of davanone and essential oil content.
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3.12 Identification of essential oil from dichloromethane extract by using

Gas Chromatography-Mass spectrometry (GC-MS)

A Fison instrument series 8000 (GC) fitted with a Fisher instrument (MS)
was used for identification of essential oil constituents. Gas chromatography
conditions were as follow: helium gas was used as carrier gas and column was
DB1 which 30 m long and internal diameter was 0.25 mm, operating condition

was 60-280°C at 15°C/min and the injector temperature was 280°C. Mass

AU INENINgIns
RINNIUUNIININY
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