Chapter 111

Materials and Methods

I. Preliminary screen:ng 7 bacterial activity of

some Thai medicinal p 'J”
\}\l‘ /

A.

Plant extraews
1. Plaxg

The, wces | plant ms a{ials were mainly from
shg |

medicinal herb from Chulalongkorn

campus. Most of# them by the staff of the
Department of Pharmé&cge s _3”‘ ) armaceutical Sciences,
Chuia]ongkorn'Univer ; ‘ 1‘ Qf»’ @ palmifolia (L.)Merr.,was
authent icated by comps rbarium specimens at the
BotanyASectlon, Technicf'==* Departmen£ of Agriculture,

Ministry of Agric Thailand.

All of the plant materials mentioned sbove were
dried ljv W ded +to coarsely
powdei*. ﬂuﬂ n mﬁr’]ﬂgcerated with 95%
ethanol ist 7' days , then

e N A H S A B AR e

days. ?he combined filtrate of each plant was concentrated

under reduced pressure to give crude extract.
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Teble 6 Plant materials and their parts used
Thai name Botanical name Family part used.

(Tem Smitinand, 1980) -

1. Nékham kai Putran Euphorbiaceae |leaf
(gl

2., Plao noi Euphorbiacese |leaf
(1yihien

3. Jate-phang-khee Euphorbiaceae |root
CLanaR)

4,Xaa faak |Loranthaceae |serial part
(nun)

5. Yaa-haeo-muu Cyperaceae bulb
(wgukany)

6. Thao yaai mom Verbenacéae leaf
(ufrenaion)

7. Pha kaa krong Verbenaceae aerijal part
(WnInNgaY)

8., Ching chee C‘pparis nzcracantha DC. Capparidaceae |root
in i;] 1LJI f?i E;J -?;‘1?‘ 1iJ

9, Phanang nanju Stephania § abra (Roxb. iers. Menispermaceae |tuber
(¥ 'e i : o

10, Saﬂm;\] a l nijlmi“nw;]QXmﬂaﬁtﬂae leaf
(auafly)

11, Waan hom daeng Eleutherine palmifol{ia (L.) Merr.|Iridacease bulb

(1URDUUAY)
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B. Screening of Antibacterial activity

The disc agar diffusion method was used (Bailey

and Scott, 1974; Lorian, 1986).
1. Test Medium

Mueller Hinton Ag€ar (Difco, control no. 779903)

was used., The ingredient ,/}/ were as follows :-
\ Beef. ongform o 300.0 g

o O | Tec 17.5 ¢

1.5 ¢
17.0 ¢

To _i»», 'vr‘;w, suspended 38 g in

%,
1,000 ml of cold i SP \- stilled or deionized

water, and heat t ¢ :';!;~ 1ve the medium completely.

Dispensed into flas E&nd-ster ed in the autoclave for 15

b
J

minutes at 15 potnd/incr;#ss 21°C). Avoided excessive

heat during rehydration or steril: _f"nal pH was 7.340.1

f‘? ' F‘

g, f_r'nar-ain discs m

2.1¢ =13.0 mm igydiameter of antibiotic assay

weee oL S BIE) S oo 120 0 0

heat at 160°Clfor 2 hours.

¢ o o/
AT RN TUNT TN IR G 2

ethanol and was filled to the sterilized paper discs (from

2.1) to make 10 mg/disc by wusing 50 yl micropipette.
(Transferpette(), Rudolf Brand GMBH & Co.) Allowed the
paper discs to dry and kept at 4-8°C in the refrigerator.

2.3 Control paper discs absorbed with 95%

ethanol were prepared.

The test was repeated three times.
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3. Preparation of the inoculum

3.1 Test organisms; Five microorganisms which
caused respiratory tract infection were used as folloﬁs H
- Staphylococcus aureus ATCC 25923
- Streptococcus pyogenes A 6/49
- Pseudomonas aeruginosa ATCC 27853
- ‘ neumoniae ATCC 10031
// fluenzae ,from Department

of Microbiology,

Chulalongkorn

Hospital.

'8 ms were cultured

5 A%
"'r<>\\ ants (Difco, control

»f\\ The ingredients per

overnight on

no. 637441) at

t of Casein USP 15 ¢
5 ¢
5 ¢
15 ¢
‘a o/
ﬂuﬂqwﬁﬂﬁwfﬂaﬂ\? dissolved 40 ¢
in 1,000 mlgjco 1d disti water. Heate to boiling to

e NIRRT T A

For S.pyogenes, 3-5% whole sheep blood
was added and chocolate agar with X-factor and V-factor was

necessary for H. influenzae (Lorian, 1986).

3.2 Suspended the culture with a small volume

of sterile normal saline solution and adjusted the inoculum
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to match a8 0.5 +turbidity standard of Mc Farland No. 1 when
comparing the tubes against a white background with a

contrasting black line.

4. Preparation of test plates

Mueller Hinton Agar (MHA) was melted and

allowed to cool at 45° in a8 water bath. Then 25

ml of the melted ags \.r ’#}g;ensed into sterile glass

petri dishes, with of 9 cm, to yield a

uniform depth of l1lowed to harden on 8
flat level surf . { =, moisture was presented
on the agar su 5 :_,: ates, s be placed in an
incubator at wift Fe i ~'~  ight 1y ajar in order to
permit the evaporaf I ‘:.f.'a woisture. Evaporation was
usually complete

As

he blood agar plate was

chocolate agar plate with X-

5. l@ lat.

A ‘gsrile cott swab was dipped in each
i o] U R T 1] oo e o
.severa] t1m against thg inside wall of the tube above the

o AR AINTRAT TN R

time the ©plate was rotated 60°C. This would ensure an even

distribution of inoculum.

6. Application of discs

As soon as possible and not later than 15
minutes after the inoculation of plates, the discs must be

applied @ in order that diffusion and ¢growth proceeded
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simultaneously. In order +to ensure complete contact of the
discs to the agar surface, the discs had to be pressed down

with slightly pressure.

Discs must be arranged at least 15 mm from the

edge of the plate and apart from each other by a distance of
15-20 mm. The plates : in room temperature for 30

minutes, then incubate 18 hours (overnight).

inhibition were
measured with s accuracy of mnearest
0.1 mm. Faint near the edge of the
inhibition zones wer presented.

Seven s 11¢h ! i high antibacterial

activities or inhibit eks st anisms were selected.

11, Extraction'"V~

; <
A. Extgg&gi§£ Procedure Iu

Each crude extract fflected from 1 was mixed with

small amourﬂﬂﬂ’}%z&]ﬁ‘sfw Hq ﬂéﬁen was dried and

packed in tHE Soxhlet chamber. All these crude extracts were

z:t::ﬂmam:a:mumﬂmwﬂuzz'::::2,::

evaporated under reduced pressure to dryness.

B. Determination of antibacterial activity.

1. Using the disc agar diffusion method as
mentioned in I1(B). The concentration of each extract from 11
(A) per disc was 10 mg and tested organisms were S. aureus ATCC

25923, S. pyogenes A6/43 and H. influenzae.
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Three residues which showed high antibacterial

activity were chosen for further study.

2% Three extracts from 1 were determined the

efficacy of antibacteriasl activity by disc agar diffusion

method. Each extract was jiluted by a series of two fold

y 9 187.50, 375:0; 7500,
| s, using 95% ethanol as

L, ibacterial substances

;‘\\\\q: of antibacterial

of Eleutherine

dilutions +to contain
1,250.0, 2,500.0 and

diluent.

111. Determination

According
activity, the
palmifolia (L.) Me Bu 1b ny F ;:a amount gave the
first inhibition zg ; ' 'r:;l ¥ graphic techiques were
done in order to “andd ify (if possible) the

active constituents.

Thin Layer Chromatog1 phy (TLC)

ﬂ u 8] %?TE]‘VI ﬁ‘wzj,lﬂﬁascenamg, tank

Adsorbént : Silica gel Guand silica gel

ARIANNIU LA 9 HRI kb s v+

15 & in 60 ml distilled

water
Plate sizes ¢ 10 cm x 20 cm and 20 cm Xx
20 cm

Layer thickness 250 p

Activation ¢ Air-dried for 15 minutes
and then at 110°C for 1
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hour

Solvent system :1) chloroform
2) chloroform ¢ hexane (8:2)
3) chloroform ¢ petroleum

ether (7:3)

4) chloroform : benzene (8:2)
5) benzene : acetone (9:1)
" petroleum ether : ethyl
'-ﬂcetate : chloroform

7:33:10)

ght (254 nm and 366
m)j sprayed with 7% alcoholic
ash then heated at 100°C,

inute

minium sheet

ascending, tank

il
inium sheet silica gel

-!ﬂ' Adsorbent ¢t alu
‘o | O/ GF254 pre-coated (E. Merck)
FIUE BUERT N
Y Layer #hicknessi 200 p
as ; : s
RN R TRETED
q | ‘ . - 2) chloroformiz hexane (8:2)
3) chloroform ¢ petroleum
ether (7:3)
Distance : 8 cm
Laboratory temperature : 28-35°C
Detection ¢ UV light (254 nm and 366 nm)
1.3 Column Chromatography (CC)

Column sizes ¢ The ¢glass column 2.5 x
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45 cmy, 5 x 60 cm and
10 x 40 cm (depending on
the quantity of sample to

be seperated)

Adsorbent : Silica gel 60, 230-400 mesh
(E. Merck)
Packi Adsorbent packed wet into

/the column (Smith, 1969)

ée portion of crude extract

H dissolved in small
mount of organic solvent,
dded slowly to the top of

-Kfolumn

chloroform ¢ hexane (8:2)

.Merck)

chloroform (E.Merck)

) methanol (E.Merck)

fractions of 25 ml were

=cted

2. Melting Poing m
Mel#i g€ points were determined on the Buchi

melting ponﬂ%ﬁa w ﬁéﬁﬁ-w mﬂiere uncorrected.
9 W‘] m'ﬂﬂ HIAEY o e

(No. 45014) polarimeter in the concentration of 0.1% (g/ml) in

chloroform.

4, Spectroscopy
4,1 Ultraviolet absorption

Spectra were determined by Hitachi 150-

20 UV/VIS spectrophotometer,
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4.2 Infrared asbsorption

Spectra were determined by Shimadzu I1R-
440 Infrared spectrophotometer.

4.3 Nuclear magnetic resonance

Spec£ra were determined by Varian XL-300
(300 MHz) spectrophotometer.
4.4 Mass

ition mass spectra were

obtained with a Varie Vi , ént operating at 70 eV.

B. substances by Thin

'Ot | A r fa.
Layer ,ijgigﬁﬂgg‘!p\tk <‘N\\
1. Disg : \H\\\ith small amount of
\\\\? be applied to pre-

coated TLC plate”™ w ! st ighe han the concentration

organic solvent.

of the extract that test organisms (see in

Table 14, p 66).

2. sheet was developed

in  suitable s»ﬁﬁ“fff‘“” T] .E@ was made under UV
1ight (366 nm), EBhen =

T AuganenINeNg

Direct BSSBY was use

a,mﬁmmmmumwm g

Test organism was S. aureus ATCC 25923,

into five groups (Fig¢

3.2 Each group of the separated TLC aluminium
cheet was applied onto the inoculated agar plate, pressed
gent ly and left in room temperature for 1 hour, then

incubated at 37°C for 18 hours.

4. The inhibition zone showed that the antibacterial
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substance was in the third group of the TLC plate which gave
the two black spots in UV 1light (366 nm).

C. Isolation of antibacterial substance from petroleum

ether extract of EFleutherine palmifolia (L.) Merr. bulb

The crude extract (4.99 ¢&) was packed on the

: The column was eluted with
!4?;‘ loroform and methanol,
respectively and 25 e e collected. Fractions

were determined omne@ed fractions together

silica gel (250 g) colum

chloroform ¢ hexane

(Table 7).

~a\\~- concentrated under
"reduced pressurgd "1“ v "ggx‘ion C and E were
" rechromatographed el as an adsorbent and
chloroform:hexane d methanol as an eluent.
10=15 ml fraction " and fractions were
determined by TLC, liked fractions together

(Table 8 and Table 9

AULINENTNEINS
ARIAMNIUANINYIAE
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Table 7 Informations of £Eleutherine palmifolia (L.) Merr.

extract column chromatographic isolation

Fraction]| Solvent Combined| Remarks under UV 1light

number fraction

1-4. CHC1_:hexane (8 “A /fr orange spots (0, 0,),

wﬁﬂh
spot (B) and first

-!-"-”
5=10 CHC1_
x{;‘ spot (EP )

11-15 |CHC1,:hexghef(gi2) |~ 2, black spots (EP,+EP)

yellow spot (Y) and 1
spot (B)

16 CHC1_:hexs second black spot

17-20 [CHC1_:hexe e second black spot

EP and yellow-green

21-25 |CHC1, & | F  {iongdeil fluorescent

26-35 Methano ]m

ﬂumwﬂmwmri

Remark ¢ ack spots der UV 11ght were yellow spots
e g ¢ &

9 AR S A o

coholic potas eated at 100 for 10 minutes,

the spots became pink colour.

¢ CHC1, = chloroform
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Table 8 Informations of Fraction C column chromatographic

isolation

Fraction number solvent Remarks under UV light

1=2 CHC1 |First black spot (EP_ 6 with
very pale blue spot(B)

31 23 4ablack spots (EP, + EP_)

90
10~11 black spot (EP,)
12-20
A
Z:
Table 9 Informations® gf - Fract €olumn chromatographic

isolation

.‘__ y k‘_

s

-
A

Rt

:rkéﬁ}nder UV light

Fraction

number

1-2 chlﬁ}oform.hexane(e 2) |Second black spot (EP )

T A e

11-18 chloroform : Yellow-green spot (YG) and
a little bit long tail spot
(F)

19-28 |methanol Residue
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The second black spot under UV light from Fraction.
C and E was isolated and when determined on TLC, it was the
came second black spot as Fraction D, so they were combined.

The combined fraction was concentrated +to small volume and

yellow needle crystal (155.5

crystallised in hexane, yi-
mg) and was designated a' ,

W

..J

The combined.tract ion mrst black spot under

uv light (EP,) andgimput from action B and C were
concentrated to s} ; 166 . 1€ ,ifion and purification

might be done in fur

D. Charac ]
The chag ﬂhﬂ%ﬂ;-_ o &b compound included

melting point, specif and spectroscopic data such

asy ultraviolet, infrar magnetic resonance, and
mass spectra Wweneg

=

.Y
IV. Laboratory evalue ;ifg, activity of EP_ to
isolated patdﬁenic organism from paljents
q uﬂ’lnﬂ niwﬁ flnﬁcter‘ial activity

gs of Eteutherine lm:fol:a .) Merr. bulb

o AR BRI R AR AR B rscr

and 1solation was repeated . 8s ment ioned before in 11(A) and

111(C) to receive the yellow needle crystal (EP_).

One hundred of two pathogenic organisms, S. aureus
and S. pyofenes, were used. The organisms were derived from
specimens of the patients from Chulalongkorn Hospital and

Siriraj Hospital.



A. Antimicrobial susceptibility Test

Pathogenic organism from clinical spec

tested for their susceptibilities to five

5.5

imens were

standard

antibiotic discs by the disc agar diffusion method as

described in 1(B).

1. Discs

The stsa discs tested
following (Bailey : -l-——ie, 1985)
(BBL)

(Difco)
(BBL)
(BBL)
(BBL)

2. Interppetation of est_results

- g;:m;;;;_—-'— RGO U one wenr

f A
- 0.1 mm,

the point of <co l ete inhibition as jﬂ&ged by t

eye from +th u ate. The zone
intérpretatiﬁ ‘V] w&l&] ﬂe‘;th or
(1977 quoted n Lorian, 1986) was us as shown t

ARIANN I EJW]’J‘V]EHG d

with a sjiding

were the

lot .no.907579
lot.no.760799
lot .no.907532
lot.no.903617
lot .no.904556

repeated .

e measured
reading to
he unaided
diameter
ganization)
he Table 10.
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Table 10 Zone diameter interpretative standards

Antimicrobial Disc content| Zone diameter, nearest whole mm
agent
Resistant | Intermediate|Susceptible

Cephalothin < 14 15-17 > 18
Clindamycin 14 15=16 2 17
Erythromycin 14-17 > 18
Penicillin v .
when testing staphylococe | 10 unite 21-28 > 29
When testing other |
microorganisms 12-21 > 22
Tetracycline 15-18 > 19
(WHO, 19773 quoted in

B. Determ gg n 6f MinimaY 1.0 Concentration

r
) o ——— s
%?r ] _1‘[

The a:ﬂr li
Lorian, 1986). e materials and methods

ed (Barry, 1976;

ere described as

ﬂ‘IJEJ’JVlEJVﬁWEJ’]ﬂ‘i

1. Test Medium Medium
QI TS IR BV e o
ster:11;1d at 121°C under 15 pounds per square inches for
15 minutes and allowed +to cool to 45-50°C in a water bath.
The 18 ml1 of it was transferred to each sterile screw-capped

tube (Pyrex ® )

2. Preparation of the antimicrobial dilutions

The diluent of EP, was acetone (A.R.grade)



and the antimicrobial dilutions were prepared as followed :-
2.1 0.100 g of EP, crystal were weighed and
dissolved in acetone to meke 100.0 ml solution in a
volumetric flask. The final concentration of +the solution
would be 1,000 pg/ml, designatd as solution 1.
| B2 The solution 1 was further diluted with

acetone to make a serial EP_. in a8 range from

100 pg/ml to 700 pg/ml &

51

No. of |Proportion Final cpncentration
solution (pg/ml)

2 35 ml of 700

3 12 ml of 600

4 25 ml of 500

5 20 ml of 11430 ml ‘acetone 400

6 12 ml _:cetone 300

7 10 ml £ 200

8 2 ml 100

FIRIEA TR Y s

at a concentrafiion 10 times that desired in the final test.

AMASNINNNIINAE

2 ml of each EP, dilution was added to 18

ml of +the melted agar medium in sterile screw-capped tube.
The tubes were mixed thoroughly but gently and the agar was
poured into the sterile 90 mm petri dishes. For S. pyogenes,
3-5% sheep blood would be added immediastely after the
antimicrobial agent and just before mixing and pouring (Lorian,

1986). The plates were +then set aside on a flat, horizontal
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surface and allowed to harden undisturbed.

The agar plates would ¢give the final EP_
concentration of 10.0, 20.0, 30.0, 40.0, 50.0, 60.0 and 70.0
Pg/ml. The control plate with diluent but without EP_ and

the control plate without both EP and diluent were

2

prepared for visible growth, organisms.

were separately
jnoculated in TS overnight at a87°c.
For S. pyofgenes, were used. Each
culture was of normal saline
solution and the : ‘jw‘ ‘ Jculum-was standardized to
match a8 0.5 Mc Far | proper adjustment
of +turbidity, it re a white background

with contrasting blac ries_.and ‘& st ndard light source.

{ paratus (Barry, 1976)
- was used. Abouéﬂ 25 -actiﬁial suspensions were
transferred appropiate wells in each seed plate

rcinine. @ E I F ot 5

ATCC 25923 U(when testing‘ S. aureus strains)or S.pyogenes

A0 NIt p N 1T b

plate.

An aluminium replicating device(the multipoint
inoculator appa;atus) was dipped into the wells of inoculum in
the seed plate and then the jnoculum suspension were spotted
onto the previously dried surface of each antimicrobic-

containing plste, by touching the end of the inoculstors on
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the agar surfabé. The inoculated plates were allowed to stand
undisturbed until the spot of inoculum had absorbed completely,
the plate were then inverted and allowed to incubate at 37°C

for 16-20 hours.

6. Reading of test results

The agar plates were examined for

growth, after incubs .he control plates without

EP, but diluent, and diluent, were

checked +to make train was capable for

providing sadequaise aining plates were

examined to de ncentration of drug

required for In reading the end

points, a faint of a single colony

was disregarded, as the. lowest

concentration whic d ¢rowth (Lorian, 1984).

7 Y

i ]
Y | {

AULINENINeINg
RINNINUMING1AY
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