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Abstract

The research was screening therapeutic potentials of plant extracts of Andrographis paniculata
(Burm.f.) Wall.Ex Nees with eighteen medicinal plants. The results indicated that all medicinal plants had
antibacterial activities against Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853 and
Staphylococcus aureus 25923 (MIC = 0.625-80 mg/mL). However, antibacterial activities of all medicinal plants
were less than antibacterial activities of oxytetracycline and ampicillin. The synergism results of A. paniculata
combined with several medicinal plants were revealed that A. paniculata, mixed with Momordica charantia, Bouea
macrophylla or Tagetes erecta, showed the most effective synergy to inhibit the growth of tested bacteria.
Moreover, the most antibacterial activities of therapeutic medicinal plants, mixed with A. paniculate were indicated
against P. aeruginosa ATCC 27853 of which showed 100% susceptibility. Finally, A. paniculata mixed with P. betle,
and A. paniculata mixed with C. sappan, shown the best synergy effect, were confirmed by Checkerboard assay.
The synergistic results indicated that A. paniculata, mixed with P. betle showed the best synergistic effect against
S. aureus ATCC 25923 of which FICIs was 0.5. However, there was an exceptionally antagonist of antibacterial
activity when using A. paniculata mixed with C. sappan against P. aeruginosa ATCC 27853 (FICI= 4.125). This

research suggests that A. paniculate has synergy effect when mixed with P. betle against bacteria.
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Table 1 Lists of sources and parts of 19 medicinal plants extracted by some solvents.

Common
o Solvent
Name Scientific Name Source ) Part tested
extraction
Sri Thong
Suregada multiflora
False Lime Pharmacy methanol Bark, Leaf
(A. Juss) Baill.
Chonburi
Sri Thong
Rough Smilax spp. Pharmacy methanol Tuber
Bindweed Chonburi
Sri Thong
Dracaena loureiroi
Jun-Par Pharmacy methanol Heartwood
Gagnep.
Chonburi
Sri Thong
Myristica fragrans Houtt. Pharmacy methanol Heartwood
Nutmeg
Chonburi
Sri Thong
Candle bush Senna alata (L.) Roxb. pharmacy methanol Leaf and Flower
Chonburi
Sri Thong
Rhinacanthus nasutus (L.) Peel, Stem and
Snake jasmine Pharmacy methanol
Kurz Leaf
Chonburi
Sri Thong
Sappan Wood Caesalpinia sappan L. Pharmacy methanol Heartwood
Chonburi
Sri Thong
Chebulic
Terminalia chebula Retz. Pharmacy methanol Fruit
myrobalan
Chonburi
Old World Sri Thong
Diamond- Oldenlandia corymbosa L. Pharmacy methanol Stem
Flower Chonburi
Siamese tree Muang
Cassia sumatrana DC. ethanol Leaf
Senna Chachoengsao
African Ongkharak
Tagetes erecta L. methanol Flower
Marigold Nakhon Nayok
Dan Khun Thot
Betel Vine Piper betle Linn. Nakhon methanol Leaf
Ratchasima
Andrographis Sriracha
Green Chiretta ethanol Leaf
paniculata (Burm.f.) Nees. Chonburi
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Common
o Solvent
Name Scientific Name Source ) Part tested
extraction
Horse-radish Banbueng
Moringa oleifera Lam. methanol Leaf
Tree Chonburi
Momordica charantia Banbueng
Bitter melon methanol Fruit
Chonburi
Sri Thong
Bouea macrophylla
Mango plum Pharmacy methanol Fruit
Griffith.
Chonburi
Ongkharak
Sesbania pea Sesbania javanica Miq. ethanol Flower
Nakhon Nayok
Acacia concinna (Willd.) Banbueng
Shikakai methanol Leaf and Fruit
DC. Chonburi
Sri Thong
Java Olive Sterculia foetida L. Pharmacy ethanol Bark
Chonburi
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Table 2 Measurement of Fractional Inhibitory Concentration Index (FICI)

(Chung et al., 2011)

FICI Interpretations
FICIL0.5 Synergistic
0.5<FICI<1 Partially synergistic
FICI =1 Additive
1<FICI<4 Indifferent
FICI > 4 Antagonistic
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Table 3 Comparison of antibacterial activities of some medicinal plants against

E. coli ATCC 25922, P. aeruginosa ATCC 27853 and S. aureus ATCC 25923

Antimicrobial activity, MIC (mg/mL)

Bacteria E. coli P. aeruginosa S. aureus
ATCC 25922 ATCC 27853 ATCC 25923

plants

S multiflora 40 80 40
Smilax spp. 80 80 80
D. loureiroi 20 20 40
M. fragrans 20 20 20
S. alata 40 40 20
R. nasutus 80 80 40
C. sappan 40 20 10
T. chebula 40 80 1.25
O. corymbosa 40 40 40
C. sumatrana 80 80 40
T. erecta - - 5
P. betle 40 80 40
A. paniculata 80 80 80
M. oleifera 0.625 0.625 10
M. charantia 80 80 40
B. macrophylla 40 40 40
S. javanica 40 80 40
A. concinna 80 80 40
S. foetida 40 40 80
A. paniculata 80 80 80
Oxytetracycline 0.0097 0.078 0.001
Ampicillin 0.078 10 0.001
methanol - - -
ethanol - - -
H,O - - -

—, had no MIC
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Table 4 Antibacterial activity of 80 mg/mL A. paniculata in combination with 40 mg/mL medicinal plants

Inhibition zone (cm)

plants mixed
with E. coli P. aeruginosa S. aureus
A paniculata  ATCC 25922 ATCC 27853 ATCC 25923

C. sappan 1.27+0.64"° 2.53+0.06" 1.00£0.50"°
M. fragrans - 0.97+0.06"" 0.830.42
R. nasutus - 0.83+0.06""" -

T. chebula 1.70£0.85" 1.00£0.58™ -

0. corymbosa 0.87+0.44™ 1.4740.06° -
Smilax spp. - 0.97+0.06°"" -

S multifiora 0.83+0.42% 0.87+0.06" 0.80+0.46°
S. alata 0.80£0.46"° 0.87+0.06°™ -

D. loureiroi 0.80+0.46% 0.900.00° -

A. concinna 0.53+0.46"" 0.87+0.06°™ 0.80+0.40°°
M. oleifera : 0.77+0.06™ -

M. charantia 0.77+0.39% 1.13+0.12°° 1.0740.54"°
B. macrophylia 1.03£0.52°° 1.10£0.10° 1.13+0.57"°
C. sumatrana - 0.80+0.00™ 0.8010.40BC
S. javanica - 0.53£0.46° -

P. betle 0.80£0.40> 1.3740.12°° 1.23+0.62"
S. fostida _ 0.83+0.06°™ 0.80+0.40%°
T. erecta 1.10£0.55™*° 1.00£0.00°°" 1.00£0.50™°
Oxytetracycline * 4.070.12" 3.07+0.06" 3.10£1.76°
Ampicillin® 3.77+0.06" 1.93+0.06° 4.17+2.39"
A. paniculata * 1.06£0.03° 0.95+0.05" 1.1320.03"
methanol n n -
ethanol - - _

H,O n

2

-, no clear zone; * , not combined with any medicinal plants

A-E

mean values in the same column differ significantly (P < 0.05)
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nnsduganisiastyaeaida) ayulnsiaonuloseasasniiiedudanisiasnaes £, coli ATCC 25922 A1 BSI winriu
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'
=
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Figure 1 Bacterial Susceptibility Index of some medicinal plants mixed with A. paniculata.
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Table 5 Fraction of inhibitions of A. paniculata in combination with some medicinal plants against three bacteria

plants
. ) Fraction of inhibitions
mixed with
A. E. coli P. aeruginosa S. aureus
. Interpretations Interpretations Interpretations
paniculata ATCC 25922 ATCC 27853 ATCC 25923
C. sappan 2.07 £0.11 Synergistic 2.53 +0.06* Synergistic 1.60 £ 0.01 Synergistic
M. fragrans - non 0.97 £0.06 Antagonistic 1.33 £ 0.09 Synergistic
R. nasutus - non 0.83 £0.06 Antagonistic - non
T. chebula 277 £0.14* Synergistic 0.67 £0.58 Antagonistic - non
O. corymbosa 1.41+0.11 Synergistic 1.47 £ 0.06 Synergistic - non
D. loureiroi - non 0.97 £ 0.06 Antagonistic - non
S multiflora 1.36 £0.10 Synergistic 0.87 +0.06 Antagonistic 0.85+0.74 Antagonistic
S. alata 0.87 £0.75 Antagonistic 0.87 +0.06 Antagonistic - non
D. loureiroi 0.87 £0.75 Antagonistic 0.90 +0.00 Antagonistic - non
A. concinna 0.87 £0.75 Antagonistic 0.87 +0.06 Antagonistic 1.28 £ 0.01 Synergistic
M. oleifera - non 0.77 +0.06 Antagonistic non
M. charantia 1.25£0.09 Synergistic 1.13+0.12 Synergistic 1.70 £0.08 Synergistic
B.
1.20 £ 0.90 Synergistic 1.10 £ 0.10 Synergistic 1.81 £0.08* Synergistic
macrophylla
C. sumatrana - non 0.80 +0.00 Antagonistic 1.28 £0.01 Synergistic
S. javanica - non 0.53 + 0.46 Antagonistic - non
P. betle 1.30 £ 0.01 Synergistic 1.37£0.12 Synergistic 1.97 £0.08 Synergistic
S. foetida - non 0.83 +0.06 Antagonistic 1.28 £0.01 Synergistic
T. erecta 1.79 £0.02 Synergistic 1.00 £ 0.00 Synergistic 1.60 £ 0.01 Synergistic

-, no clear zone; non, could not determine Fraction of inhibition
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Table 6 Fractional Inhibitory Concentration Index of A. paniculata mixed with P. Betle or C. sappan

Synergistic effect

A. paniculata

Bacteria A. paniculata + P. betle A. paniculata + C. sappan
+ Oxytetracycline
FICI Interpretations FICI Interpretations FICI Interpretations
E. coli ATCC Partially
2.5 Indifferent - - 0.53
25922 synergistic
P. aeruginosa Partially
1.125 Indifferent 4125 Antagonistic  0.62
ATCC 27853 synergistic
S. aureus
0.5 synergistic 1.031 Indifferent 2 Indifferent
ATCC 25923
AANTUNANSIAE

PR a o o v o gy a A a
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