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Table 11  Antimicrobial activities of plant extracts

Plant

Putranjiva roxburghii Wall.

Croton subhlyratus Kurz.

Croton crassifolius Geisel

Dendrapthoe pentandra Miq.

Cyperus rotundus Linn.
Clerodendrum petasites Moore

Lantana camara Linn.

Capparis micracantha Dc.

Stephania glabra (Roxh.) Miers.

Terminalia citrina Roxb.ex.Flem.

Eleutherine palmifolia (L) Merr.

Weight of . e diameters (mm.)
crude extract
() Staphylog _,//n m\\ lebsiella pneumoniae Sbr‘epbdcoccus pyogenes |Haemophilus influenzae
////é‘\\‘;t\\ ATCC 10031 A 6749
-46.7820 0 16.7 0
.31 5229 0 22.2 19.5
8.4806 0 14.6 14.2
21.8785 0 0 o]
32.3680 0 0 14.2
11.5072 0 15.0 15.9
14.3466 0 14.6 o]
32.6857 0 15.7 0
36.9622 0 29.3 22.3
25.0909 ° 0 18.9 15.6
23.9365 0 28.4 28.6
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11. Antibacterial activities of the plant extracts

Seven residues in | were extratcted with petroleum
ether, chloroform, and ethanol. Each extract was weighed and
tested for antibacterial activity in order to choose only three

extracts for further study. The r

sults were shown in Table 12

and Table 13.

Table 12 Weight of

62

1 V ght of extract (g)
Plant ) . ‘ \

Chloroform Ethanol
Putranjive roxburghii Wall. -MJ--' A [ 1.0246 24,0584
Croton sublyratus Kurz. ' ‘ 4,8496 9.0510
Clerodendrum petasites v | 2.5760 2.6882
Croton crassifoligssCeisel L U S0 0.4402 3.5628
Stephanie glabra (Roxk | 29.6200 5.6004
Terminalia citrina Roxb.ex.Flem. 12.0503@ 1,2337 6.4722
Eleutherine pﬁn'l‘ (18X .) Mrr. U 4.9905 2.3856 10,2072
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Table 13

Antibacterial activities of plant eftracts with different solvents

3 '-i.‘:;;\ .’ g

nhibition zone diameters (mm.)

Plant Solvent” .
Staphylococcus aureus |Pscudom pneuﬁoniae Streptococcus pyogenes [Haemophilus influenzae
ATCC 25923 ' 10031 A 6749
; - |pet.. ether 0 0 0
1. Putranjiva roxburghii wWall. CHC1, 0 = 19.2 26.1
EtOH 0 14.4 16.5
Pet. ether 0 0 15.6
2. Croton sublyratus Kurz. CHC1, 0 22.4 27.5
ELOH 0 - 14.5 14.8
Pet.. ether 0 0 0
3. Clerodendrum petasites Moore CHCI, 0 19.3 21.2
EtOH 0 0 0
Pet.. ether 0 0 15.0
4. Croton crassifolius Geisel CHC1, 20.0 20.6
= | gusdnems; wmnﬁ e |
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Table 13 (cont.)

3

EtOH

Plant + |Solvent ™
‘ ol
St.aphylococcus aureus | P
ATCC 25923
Pet. ether 228
5. Stephania glabra (Roxb.) Miers. |[CHCl, 30.83 ‘
: EtOH 15.0
‘ Pet.. ether 21.3
6. Terminalia citrina Roxb.ex.Flem. |CHCl 18.4

Pet.. ether
7. Eleutherine palmifolia (L.) Merr.|CHC1

ELOH

3

Streptococcus pyogenes

Haemophilus influenzae

A 6749

10031

- 25.2 17.2
0 33.4 27.1
0 25.1 15.2
) 15.8 16.4

14.4 0
16.9 17.7
27.4 23.1
18.9 16.7

0

+ - Pet. ether = petroleum ether, CHCl, = chloroform, EtO

#+ The extract of Stephania glabra (Roxb.) Miers.

p

‘these organism

NY1RY

- o | LY |
with pﬁiﬁﬂrlm tﬂﬂgnnﬂr:lmjcc 27853 and K. pneumoniae ATCC 10031 because of

the low yield. In addition, the result from Table 6 showed no activity of thiis plant agai
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Eleutherine palmifolia (L.) Merr. extracted with
petroleum ether and chloroform and Stephania glabra (Roxb.)
Miers. extracted with chloroform were selected to determine the
antibacterial activity. The results in Table 14 showed that
Eteutherine palmifolia (L.) Merr. with petroleum ether
extraction could inhibit S.sureus ATCC 25923 at the concentration
' 6/49 at 375 pg/disc, and H.

of 93.75 pg/disc, S.py-;jt
influenizse at 187.50 jig 1%
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Table 14 The inhibitory concentrations of Eleutherine palmifolia (L.) Merr, and Stephania glabra

(Roxb.) Miers.

Concentration Average inhibition zone dismeters (mm)
Plant Test (ug/disc)
organisms . | 46,875]/93.75{187.50}375.0}750.0] 1250}2500 | 5000
g
— ‘
, us au 15.3 | 18.3 | 19.4] 20.5[23.2|25.5/26.6
9 \
Eleutherine palmifolis (L.) Merr, ‘ PYO! , 0 0 0 14.8] 17.7]20.8}22,.5[24.6
with petroleum ether -
a #, L
B Aip 0 15.6 | 17.2| 18.4]20.4]22.3{24.9
- A 4." \
t cOCGUE aureus 0 0 0] 0 [15.2/18.6[20.3

il ,’Ef:‘:"

tﬁg‘ %

A~ 2N

Eleutherine palmifolia (L.) Merr. |Strepto occu: =

) [ et S TR
with chloroform A 6/85——

Jp—"#ﬂ-‘f_ﬁ?

0 0 0 0} O [16,1[17.9}19.8

0 0] 0 0 |16.6[19.5

m : _ 0 0 0| 0 |14.5/17.1]21.7
ATCC 25923
£ L7
Stephania glabra (Roxb.ﬂiﬁ.ﬂ Staeﬂagmw 0-] oz 0 0| 18.1]20,7]23.3{27.7
with chloroform Y 674 v | ‘ d
. llaelophiluf influenzae 0 0 Qr 0 0 |14.2]17.6]22.1
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111 Determination and isolation of antibacterial substances

A. Determination of antibacterial substances by TLC

The Eleutherine palmifolia (L.) Merr.petroleum
ether extract was developed on pre-coated TLC>aluminium sheet

and chloroform was used as solvent. Determination by colour

shown in UV 1ight(366 here were five main groups

of substances (see Fi

Direct hd out the location of

—

',,\‘h pition zone was presented

S\\;~ﬁhhk h presented two black

the antibacterial
only in the thir

spots in UV light ouE 1.\ -He l1ight), as shown in
Table 15.
Table 15  Locatio .ibsoterial substances of Eleutherine
palmifoli
X
Zone diam

o

=Y . Y

Test organism

Staphylococ8ts aureus 0‘ 0
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B. Isolation of antibacterial substance from Petroleum

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

Column chromatography was used to separated the
substance. The solvent system were chloroform : hexane (8:2),
cholroform and methanol, respectively. The ant ibacterial

substance was crystallized in hexane yielding yellow needle

, EP, (Fig 1, p 103).  The
y lates with five solvent

obtained was pure,

crystal and was designated

development of the cryst

systems confirmed t

N

nes slightly soluble in

: \ n'n—soluble in water

ving from starting point

ned from the chromatoplate

G/%]or‘of‘orm thexane (8:2)

«Eig 4, p 106) ,

A N W g s

(8:2) (Fig 5, p 10

ARSI T

e.) 0.24 in Silica gel G/petroleum ether : ethyl

ent front from starting point

<N50roform (Fig 3, p 105)

‘acetate : chloroform (67:33:10) (Fig 7, p 109)

3. Melting point
166-167° ¢ (yellow needle crystal)

4, Specific rotation
[al®®_ : -100 (0.1% in chloroform)
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5. Ultraviolet absorption spectra
A max (MeOH) ¢ 236 , 274 (sh), 293 (sh) nm.
\ max (EtOH) : 246, 267, 396 nm.
6. Infrared absorption spectrum (KBr disc)
¥ max 740, 780, 840, 910, 990, 1050, 1255,
1290, 1450-80 (C-0-C), 1590 (C=C), 1650 (C=0), 1660 (C=0),
2940, 3000 (C-H, benzene ri e |

7. Nuclear. m ﬁazce spectrum (300 MHz, TMS
.s '

as internal reference

8¢

H-7 or H-6

-(8 or 5)
oad)) H-3'

(proton near—O0CH_)
—f , or H-7
Wroton in the middle)

dd) qas or H-8
. Masg Hectrum

ﬂ b g ’J‘T}Ef‘iﬁfﬁ"fi’ﬁl‘ﬂﬂ‘i

273 (MY +1, 18 6), 272 (N, 94;1),  257(100),

g miﬁﬂﬂmmﬂﬁﬂﬂ’ﬁﬁ;f’ =

(11.4), 129(10.2)

The uv, IR, NMR and Mass spectra were
concluded for +the structre of EP, as a naphthoquinone and
the molecular formula was assigned as C,_H_ _0_.

The +two possible structures of EP_ (EP,,
and EP__) which were different at the position of -0CH,

2B

substitution (Fig I111).
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decoupli € experiment of ®C-NMR, and/or chemical techniques

were necessary for the identification of EP,
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Iv Laboratory evaluation of antibacterial activity of EPz

A. Antimicrobial susceptibility test

50 isolates of each pathogenic organisms, S.

aureus and S. pyogenes obtained from the clinical specimens:

were tested for antimicr eptibility with 5 wvarious

antimicrobial agent di were shown in Table 16

and Table 17.

ibitory Concentration

_ gainst S.sureus and
S.pyogenes in cumuls e l;'_; 1:3; : MIC_ (pg/ml) was
shown in Table 4 of both S. surues
and S. pyogenes ion of 40 and 60

pg/ml, respectively.

howed the relationship

between the 0‘§ﬁ» "ﬁ-ited organisms apd

log MIC values. IBy intery g GO thﬂg minimal inhibitory
concentration ofr 80 and 90 cymu lative percentage inhibited,
the MIC_ ﬂiuﬂ’a ﬁ Eﬂﬂ%dWﬂf]!ﬁ geometric means

nd range 96f the MIC_ of EP,_ against S. aureus and

4 ’ﬁﬂﬂﬁ'ﬂﬂ"?mmﬂﬂmﬂﬂ
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Teble 16 Antimicrobial susceptibility patterns sagasinst Staphylococcus aureus

No.of |Hospital Susceptibility
Specimen
Cephalothin|Clindamycin |[Erythromycin|Penicillin Tetracycline
d
1 Cu s | s R 5
2 Cu | R R
3 Cu R s
4 Cu R 5
5 Cu -dﬂ‘” ‘ R R
6 Cu : R 5
7 Cu a3 R R
8 Cu 5 5 -%gﬁl. R R
9 7~

a Cu oot R s
10 Cu s # a5 ) 8 R 5
1 Cu S _ZETRIAS) 5 R R
12 Cu ' R R
13 Cu R s
14 Cu mk @ R R
15 Cu o S @ 5 R s
o | AUBINYRINBANG + | -
17 cu¥ g ;S . uR 5
*ARININTUYAINYAY | .
19 u ‘ R
20 Cu s s 5 R R

21 Cu s s S R s
22 Cu 5 5 S R R
23 Cu s s 5 R s
24 Cu R s R R R
25 Cu s s s I 5




Table 16 (cont.)

73

No.of |Hospital Susceptibility
Specimen
Cephalothin|Clindamycin |Erythromycin|Penicillin|Tetracycline
26 Cu R S
27 Cu R S
28 Cu S R
29 Cu R S
30 Cu S S
31 Cu R S
32 Cu R S
33 Cu R R
34 Cu R s
35 Cu R S
36 Cu R S
37 Cu R S
a8 Cu R R
39 Cu R S
40 Cu ; R R
41 c G kg R R
o | APEAINUATIRYING . |
43 Cu'u 5 ¢ 5 la § vl 5
«ARINNIUNRTING]RY | -
45 Cu s : 5 5 R s
46 Cu S R R
47 Cu S S S I S
48 Cu 5 S S R S




Teble 16 (cont.)
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No.of |Hospital Susceptibility
Specimen
Cephalothin|Clindamycin Erythromycin|Penicillin|Tetracycline
49 Cu S S R S
50 Cu S L5 R R
Total no, of A\
susceptible =
T i
organisms =4 3 31
Tots]l no. of % (5
e
tested organisms 0 > 50 50
Percent of ﬁg
sesceptible -
organism 92 TN a8 6 62
“nBl E

Cu =¢ gula]ongkorn mpital
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Teble 17 Antimicrobial
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susceptibility pstterns against Streptococcus pyogenes

No.of

Strains

Hospital

Susceptibility

Cephalothin

i

Ww M N O O s W N -

NN [T X I e e e e
mhwg-—-owcnslaam&mw—-o

Clindamycin

Erythromycin

Penicillin

Tetracycline

€

mmwwm<wmwwmmwmmmmmwmwmmwm
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Table 17 (cont.)
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No.of

Strains

Hospital

Susceptibility

Cephalothin

Clindamycin

26
27
28
29
30
31
- 32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Erythromycin

Penicillin

Tetracycline

w

mmmw@mwmmwmwwmwwmmwwmm
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Table 17 (cont.)

17

No.of |Hospital Susceptibility
Strains
Cephalothin|Clindamycin |[Erythromycin|Penicillin Tetracyc]ine
o | = 17 e =
50 Cu § " S R
Tota]l no. of
susceptible
organisms 50 2
Total no. of test
organisms 50 50
Percent of
sesceptible
organism | 100 =100 100 4
N.B. Si

W
Cu Chulalongkorn Hosital
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Tahle 18 Cunulative percentage of Scaphylécocc us’ And Stpepbococcus pyogenes to MIC (yg/nl) of EP2

g

No. of

Cunulative percentage of i od s r3ins inhibited at concentrations (pg/nl) of

2 ¥ g -

Organise Strains
Staphylococcus aureus 50
Streptococcus pyogenes 50

50 60 70
100 100 100
96 100 100
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Cumulative % inhibited
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Cumulative % inhibited

100 t
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70
60 1
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4o |
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10 1
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"d
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Table 19 The overall geometric and range of MIC_, of EP, against

Staphylococcus asureus and Streptococcus pyosgones

No.of MIC range MIC_, MIC__
Organism Strains (pg/ml) (pg/ml) ’ (pg/m1)
Staphylococcus aureus : . 10-40 22.5 29.2
Streptococcus pyoge : : -60 ' 25,0 39.0
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