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Table 2.1 (continued)
No Plant material Plant part Brand name
10 | Litsea cubeba Pers. : Litsea Pure essential oil Lemongrass
House’s Shop
Myrtaceae
11 | Eucalyptus citriodora Hook. : Yukhalip | Pure essential oil Lemongrass
House’s Shop
12 | Eugenia caryophyllus Bullock & Pure essential oil Lemongrass
Harrison.. : Clove “ , House’s Shop
Oleaceae
13 | Jasminum officina cQ essential oil | Lemongrass
"—"" House’s Shop
Piperaceae /
14 | Piper chaba Hu A long -
15 | Piper sarmentosu. » -
Rutaceae
16 | Citrus hystrix DE. : Leaves -
17 | Citrus reticulata B ‘ sential oil Lemongrass
' House’s Shop
Scrophulariaceae —
18 | Limnophila aromatzW Aerial part -
khayaeng f
Zingiberac :
19 | Alpinia galangc Rh@mes -
20 | Curcuma aromaﬂ:q:ﬁallsb Waan Rhizomes -
el ) 3181913 WEIINS
21 | Curcuria domestica Valeton. : Turmerlc Rhizomes -
224
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chaal
Zingiber cassumunar Roxb. : Phai

Zingiber officinale Roseoe. : Ginger
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Rhizomes

Rhizomes

Note :

Lemongrass House’s Shop, Bangkok; The Body Shop, Bangkok




21

2.2 General procedures for hydrodistillation

Essential oil was hydrodistillated by the method described in the Textbook of
Practical Organic Chemistry (Dean-stark distillation) (Vogel, 1980). Each sample
was finely chopped and put into a 1000 mL round bottom flask. The deionized water
was added into the flask to about half full. The flask was connected to the Dean-stark
apparatus for hydrodistillation of the essential oil (Fig. 2.1). The hydrodistillation
was carried out for approximately four hours or until no oil come out with the
distillate. After cooling, the distillate was extracted by diethyl ether twice and was

concentrated by rotary evaporat " d oil volume was measured, calculated

T:e essential oil obtained was then
oxidation reaction until being
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2.3 'GC-MS analysis

The GC-MS analysis was performed on GC star 3400 Cx and MS Saturn 4D
(Varian). The essential oil mixture was subjected to the GC-MS analysis using DB-5
column. The temperature program was increased from 60 °C to 250 °C with a rate of

20 °C per minute. The injection temperature was 250 °C and the transferred line was
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220 °C. The components of essential oil from Limnophila aromatica Merr. were

determined by comparing the mass spectra of oil components and mass spectra from
NIST data library.

2.4 Chemicals
Merck’s TLC (aluminium sheet, silica gel 60 F254 pre-coated 20x20 cm.,

layer thickness 0.2 mm.) was used for the bioautographic assay. All solvents were

purified by distillation, except diethyl ether, which was analytical grade.

2.5 Preliminary screening @N\%
2.51 Fungal culturess S _//f
Fusarium oxyspe 8 x‘ternan-.p—ﬁ-89 and Phytophthora sp. 572
were kindly supplie 1

| d Microbiology, Department
of Agriculture, Ba | : Iture ~ bcultured every month and
maintained at 4°C \

2.5.2 Bioassays

The pure es ppm before determining the
antifungal activity, ;‘ "}‘ wg'n d spore germination inhibition.
2.5.2.1 Myceli _,
The bioa : " Cte u si e agar medium assay (Virginia
et al. 2001). The tested e o' Were apphed in melting modified potato
J' e J gﬁi

dextrose agar at tlﬁ appropnated co nfratlw,,' ]
stirred until the a’,‘~—-—»—~~—~-v—»--,—-. n emulsion.

PDA at 26°C and ag!

medium was vigorously

he fungi were grown on
overed with mycelium were served

as inoculum. The dISCS were taken from the margin of 7 day-old colony for F.
oxysporum ? arza sp. and placed
face-down ﬂdﬁyzjed ﬁﬂ ﬁﬁ:ﬁzjwl ed'at room temperature.
After 7 and 4 days after inoculation, colony diameter was measured and calculated

oA o Tpe rirede g g ol ) Fiments were
repli€ated four times.
Percentage inhibition = (C-T) x 100
5
C : colony diameter of control plate

T : colony diameter of treated plate
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2.5.2.2 Conidial germination inhibition assay
Each essential oil was tested for the conidial germination inhibition
activity. The fungal spores were washed from the surface of agar plates with sterile
0.5 % (v/v) Tween 80 in distilled water. The spore suspension was diluted with
potato dextrose broth to the concentration of approximately 1.0 x 10° spore/mL. The
inocula were stored at 4 © C for further used. Mixed solution containing 1000 ppm of
each essential oil in 1 mL of spore suspension was manually stirred for fifteen

minutes before spreading on PDA. Spreaded plates were incubated for 36 hours and

senden, 1983). The clove

ixture was extracted with

orator to yield crude eugenol (8.7 g).

The general procedure for e cparation from clove oil is summarized in Scheme

7% N
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Clove oil (15 g)

5% KOH
Dichloromethane
Dichloromethane layer Aqueous layer
HCI
Dichloromethane

|

Aqueous layer

(part B)
Scheme 2.1 The gener separati n from clove oil
2.7 Evaluation of a acti ty-of pote tial ssential oil.

The potenti ial. oils; from, the preli tina screening were evaluated
based on the results ‘of ycel@s and sporulation inhibition at various
concentrations. Each potential, ntial o s prepared for 1, 10, 100 and 1000 ppm
in melting modified PDA. TW‘ i inhibition assay described above and
calculated for m& d cal s, using Probit Analysis

treatment were rms$ with | ateﬂ The surface was scrapped

with a glass rod h} number of spore was determined by haemocytometer and

T T IR
RSN AN Y

pore suspension preparation
F. oxysporum and Alternaria sp. were grown on PDA slants for 10 days at
26 °C. Spores were harvested by adding steriled distilled water supplement with
Tween 80 (0.5 %, v/v) filtering through steriled cotton wool. The number of conidia

was estimated by haemocytometer.
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2.8.2 Bioautographic assay
Fungal growth Inhibition on thin layer chromatographic (TLC) plate was
evaluated by bioautographic assay modified from the method described by Beom
(Beom, Surk and Byung, 2000). Each essential oil was spotted on silica gel TLC
plate and developed with hexane-ethyl acetate (85:15 v/v). After air-drying to remove
the solvent, the TLC plate was sprayed with spore suspension. After incubation in
water agar for 3 days at 28 °C, the plate was stained with 1% (v/v) lacto-phenol in 5%

(v/v) acetic acid for 5 minutes and then destained with 5% (v/v) acetic acid for 10

substance was calculated based on the

ric acid reaction. All treatment

chard grower in Chainat

stored at 10-14 °C before

oil for 15 minutes @repliézi reateda.lits were packed in a paper

box and allowed frun@ ning. Aﬁer £ rlpenmg period, the infection area was

AR
AMIANTAIMINGIAY



	Chapter 2 Materials and Methods
	2.1 Plant Materials
	2.2 General Procedures for Hydrodistillation
	2.3 Gc-Ms Analysis
	2.4 Chemicals
	2.5 Preliminary Screening for Antifungal Activity
	2.6 Isolation of Eugenol from Clove Oil
	2.7 Evaluation of Antifungal Activity of Potential Essential Oil
	2.8 Antifungal Tests by Bioautographic Assay
	2.9 Application on Post Harvest Control


