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Background: Prasaprohyai formula is a Thai Traditional Medicine which has been used for reducing feverish in child. Fever
is a symptom resulting from various infections and diseases. The major cause of fever is bacterial and viral infections. The
Prasaprohyai formula and its components potentially have biological activities including antipyretic and antimicrobial
activities. Itis in a hope to develop the formula and its components for an alternative medicine of infectious diseases.
Objective: To study antibacterial activity of Prasaprohyai formula and its components against pathogenic bacteria.
Material and Method: Prasaprohyai formula and its components were extracted by different methods, A: maceration with
95% ethanol followed by evaporation (ET), B: ET followed by freeze drying (EF) and C: water distillation (VO). All extracts
were tested against clinical isolates from Thammasat University Hospital, Staphylococcus aureus ATCC 25923 and Escherichia
coli ATCC 25922. Disk diffusion and broth dilution methods were performed.

Results: Crude extracts of ET had higher yield of extraction than other methods. The results showed that the crude extract
from different methods of Syzygium aromaticum (Linn) Merr & Perry (Flower) was effective against all bacterial strains with
the inhibition zone ranging from 9 to 19 mm. The VO extract of Prasaprohyai formula showed antibacterial activity against
most of the pathogenic bacteria in the present study. The activity against Streptococcus pyogenes was found in the VO extract
of some components. The ET extracts of Lepidium sativum Linn, Myristica fragrans Houtt (seed) and Myristica fragrans
Houtt (aril) had no antibacterial activity against all microorganism. However, the EF extracts of this formula and some
components were able to mostly inhibit Gram positive bacteria.

Conclusion: The results indicated that Prasaprohyai formula and its components were able to inhibit the growth of both
Gram positive and Gram negative bacteria including multiresistant strains. The volatile oil extracts seemed to play an
important role in antimicrobial activities. The development of Prasaprohyai formula for alternative medicine will be approached
in future.
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Infectious diseases due to microorganism body’s immune response. The major cause of fever is

such as bacteria, viruses, fungi and parasite caused
several illnesses and death®. Inflammation and fever
usually occurred after the infections resulting from
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bacterial and viral infections. Nowadays, infectious
diseases caused by resistant strains have increased
dramatically and resulted in loss of life and many costs
of treatment. This problem leads to development of
several new antibiotics to overcome antibiotic
resistance. Many herbs of Thai traditional medicines
have been studied for antimicrobial activity as for an
alternative treatment. Prasaprohyai formula, one of the
Thai traditional remedies, has been used as an
antipyretic to reduce fever and cold in children. The
major component of this formula is Kaempferia galanga
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Linn and 20 minor components listed in Table 1. There
are many herbs in this formula involved in reducing
fever and antimicrobial activity. The herbal plants
containing in this formula established the antibacterial
activity such as Syzygium aromaticum (Linn) Merr &
Perry@9, Cumimum cyminum Linn®® and Foeniculum
vulgare Mill®®*, However, the crude extracts of the
formula and its components have not been fully
investigated. Therefore, this research study aims to
examine the antibacterial activity of the Prasaprohyai
formula and its components against pathogenic bacteria
which cause respiratory tract infection. The obtained
results will provide useful information for products
development from Prasaprohyai formula and its
components in an alternative treatment of infectious
disease in future. The alternative Thai traditional
formula will reduce the excess antibiotic usage and
subsequently minimize the incidence of emerging
resistant bacterial strains in future.

Material and Method

Prasaprohyai formula consists of 21
components from 19 plant species including Amomum
krevanh Pierre (Zingiberaceae), Anethum graveolens

Linn (Umbelliferae), Angelica sylvestris Linn
(Umbelliferae), Artemisia annua Linn (Compositae or
Asteraceae), Atractylodes lancea (Thunb) DC
(Compositae), Conioselinum univitatum Trucz
(Umbelliferae), Cumimum cyminum Linn (Umbelliferae),
Dracaena loureiri Gagnep (Dracaenaceae),
Foeniculum vulgare Mill (Umbelliferea), Kaempferia
galanga Linn (Zingiberaceae), Lepidium sativum Linn
(Cruciferae), Levisticum officinale Koch (Umbelliferae),
Mammea siamensis Kosterm (Gulttiferae), Mesua ferrea
Linn (Guittiferae), Mimusops elengi Linn (Sapotaceae),
Myristica fragrans Houtt (Myristicaceae): fruit, aril and
heartwood, Negella savita Linn (Ranunculaceae),
Nelumbo nucifera Gaertn (Nymphaeaceae) and
Syzygium aromaticum (Linn) Merr & Perry (Myrtaceae).
The bacterial strains used in the present study were
isolated from clinical specimens from Thammasat
University Hospital including Staphylococcus aureus,
Methicillin-resistant Staphylococcus aureus (MRSA),
Acinetobacter baumanii, Escherichia coli, Klebsiella
pneumonia, Streptococcus pyogenes, S. aureus ATCC
25923 and E. coli ATCC 25922 were used as standard
strains. Gentamicin (10 pug/ml) was included as drug
control.

Table 1. Extracts of Prasaprohyai formula and its components by different methods

Herbs Thai name Part % Yield

ET EF VO
Prasaprohyai formula - - 18.66 10.64 1.06
Amomum krevanh Pierre Krawan Fruit 2.42 1.79 0.25
Anethum graveolens Linn. Thian ta takkatan Fruit 4.34 3.67 0.40
Angelica sylvestris Linn. Kot so Root 5.14 454 0.01
Artemisia annua Linn. Kot chula lampha Whole plant 4.27 2.73 0.15
Atractylodes lancea (Thunb.) DC. Kot kamao Rhizome 16.89 13.85 0.90
Conioselinum univitatum Trucz. Kot hua bua Rhizome 12.19 10.30 0.25
Cumimum cyminum Linn. Thian khao Fruit 8.73 8.12 1.25
Dracaena loureiri Gagnep. Chan daeng Heartwood 17.87 14.30 0.02
Foeniculum vulgare Mill. Thian khao plueak Fruit 6.69 5.50 1.15
Kaempferia galanga Linn. Proh hom Rhizome 6.39 4.16 0.70
Lepidium sativum Linn. Thian daeng Seed 9.20 8.42 0.65
Levisticum officinale Koch. Kot chiang Root 15.05 13.12 0.55
Mammea siamensis Kosterm. Saraphi Flower 32.78 27.76 0.08
Mesua ferrea Linn. Bunnak Flower 23.17 20.19 0.10
Mimusops elengi Linn. Phikul Flower 8.82 8.41 0.40
Myristica fragrans Houtt. Dok chan Aril 18.97 16.24 4.50
Myristica fragrans Houtt. Chan thet Heartwood 7.07 6.04 0.70
Myristica fragrans Houtt. Luk chan Seed 13.67 12.18 1.50
Negella savita Linn. Thian dam Seed 32.29 28.93 0.25
Nelumbo nucifera Gaertn. Kasorn bua luang Pollen 10.59 9.31 0.15
Syzygium aromaticum (Linn.) Merr. & Perry Kan phlu Flower 31.24 23.41 4.65
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Formula of Prasaprohyai and its components
were extracted by different methods including
maceration with 95% ethanol followed by evaporation
(ET), ET followed by freeze dry (EF) to remove remaining
ethanol and water distillation (VO). The yields of
extracts were measured in percentage (% yield).
Antibacterial susceptibility was performed by disc
diffusion method®? and modified microtitre plate-
based antibacterial assay as described in previous
report®®. Both ET and EF extracts were prepared at
concentration of 20 mg/disc, whereas VO extract
prepared at concentration of 10 mg/disc. The tests were
performed in triplicate. The extracts that produced
inhibition zone > 8 mm were selected for Minimum
Inhibitory Concentration (MIC) determination by broth
dilution method®® and Minimum Bactericidal
Concentration (MBC) was also performed.

Results

Prasaprohyai formula and its components
extracted by different methods showed different yields
of extraction (Table 1). Crude extracts of ET had higher
yield than other methods. The percentage yields of ET,
EF and VO extracts were 2.42% to 32.78%, 1.79% to
27.76% and 0.01% to 4.65%, respectively. Distillation
method generated the lowest yields of Angelica
sylvestris (0.01%) and Dracaena loureiri (0.02%).

The results of antibacterial activity showed
that all extracts of Prasaprohyai formula and its
components inhibited the growth of Gram positive
bacteria more than Gram negative bacteria. The MIC
and MBC of the extracts were at the same concentration.
Most of the ET extracts from the formula and its
components were able to inhibit S. pyogenes and all
S. aureus strains including MRSA. In addition, the
results indicated that Syzygium aromaticum of the
formula could inhibit the growth of all tested strains
ranged from 9 to 19 mm. Interestingly, the crude extracts
by ET method of three components including Lepidium
sativum, Myristica fragrans (seed) and Myristica
fragrans (aril) had no activity against all microorganism.
The MIC/MBC values of these ET extracts ranged from
0.31to>10 mg/ml (Table 2).

The EF extracts of the formula and some
components were able to inhibit most of the Gram
positive bacteria. The EF extracts showed more activity
against Gram negative bacteria than the ET extracts
except Atractylodes lancea, Negella savita, Myristica
fragrans (seed), Myristica fragrans (aril), Dracaena
loureiri, Mesua ferrea, Mammea siamensis, Mimusops
elengi, Kaempferia galanga and Prasaprohyai formula.
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The MIC/MBC values of these EF extracts ranged from
0.31to>10 mg/ml (Table 3).

The VO extracts showed the antibacterial
activity against both Gram positive and Gram negative
bacteria. In particular, the VO extracts of Cumimum
cyminum, Foeniculum vulgare, Amomum krevanh,
Syzygium aromaticum, Nelumbo nucifera and
Prasaprohyai formula exhibited the antibacterial activity
against all tested strains in the present study. Only the
VO extract of Lepidium sativum had no activity against
all the tested strains. The MIC/MBC value of these VO
extracts range from 0.62 to >10 mg/ml (Table 4). In
addition, the VO extract of some components of this
formula exhibited the activity against S. pyogenes.

Discussion

The results indicated that the Prasaprohyai
formula and its components were able to inhibit the
growth of most tested strains including clinical isolates
and standard strains. Especially, the crude extracts of
Syzygium aromaticum from different extraction methods
showed the ability to inhibit the growth of both Gram
positive and Gram negative bacteria. The antibacterial
activity of volatile oil and its major constituent, eugenol
on the growth of S. aureus, Enterococcus faecalis, E.
coli and E. coli O157:H7 has been previously
reported®. In addition, clove oil was found to be
effective against K. pneumoniae, Pseudomonas
aeruginosa, Salmonella Typhi, Shigella dysentriae,
Vibrio cholerae, Bacillus subtilis and Proteus
vulgaris®®, It was purposed previously that the
bacterial cell structures became to cell death due to the
major chemical compounds of herbal extracts“®,
Therefore, the authors suggested that the VO extract
observed in the present study possibly consists of an
active compound providing its antibacterial activity.

The ET and EF extracts of Prasaprohyai
formula and its components were found more activity
against Gram positive bacteria. It is possibly because
Gram positive bacteria have only outer peptidoglycan
layer which is not effective permeability barrier resulting
in more susceptible to antimicrobial agent from the
extracts. In contrast, Gram negative bacteria have outer
membrane that was able to inhibit the attack of active
compound in the extracts®?, In addition, the ET and
EF extract showed no different results of MIC/MBC
values. The formula and its components of both extracts
are possibly composed of the same chemical structure
and functional group. Interestingly, the crude extracts
by ET method of three components including Lepidium
sativum, Myristica fragrans (seed) and Myristica
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fragrans (aril) had no activity against all the tested
strains. This obtained result revealed that the method
of extraction influences the discovery of possible active
compounds harboring antimicrobial activity of each
component of Prasaprohyai.

The VO extract of Cumimum cyminum,
Syzygium aromaticum, Nelumbo nucifera and
Prasaprohyai formula provided the most effectiveness
against all tested strains in the present study. The
volatile oil extract of Cumimum cyminum also exhibited
the antibacterial activity against K. pneumoniae, E.
coli and S. aureus in previous reports®%, Moreover,
Sittiwet reported that the volatile oil extract of Nelumbo
nucifera had antibacterial activity against E. coli ATCC
25922 and Salmonella Typhimurium ATCC 1402829,
The obtained results indicated that volatile oil extracts
is likely to play an important role in antimicrobial
activities as previous reports. The VO extract of major
component of Prasaprohyai formula, Kaempferia
galanga was able to inhibit A. baumanii, S. aureus
ATCC 25923 and E. coli ATCC 25922. Tewtrakul et al@V
showed that the volatile oil extract inhibited both
bacteria and fungi. Previous reports demonstrated
antibacterial and other biological activities such as anti-
allergic®, anti-inflammatory®@*29, antioxidant(2529
and immunity®2® found in most of the components in
Prasaprohyai formula. K. galangal was the major part
of the formula. However, K. galangal exhibited less
antibacterial activity than other components. This
indicated that the formula of Prasaprohyai was most
likely to have other components harboring the activity
resulting in synergistic effect of antibacterial activity.

The activity of the Prasaprohyai formula was
firstly observed in the present study. Interestingly, most
of the VO extracts of Prasaprohyai formula and its
components except Atractylodes lancea, Lepidium
sativum, Myristica fragrans and Mesua ferrea has
activity against Gram positive and Gram negative
bacteria. However, further studies are necessary to
explore more detailed information in order to discover
the marker of active compounds. Subsequently,
development of any medicinal products for infectious
diseases will be conducted efficiently in future.

Conclusion

The obtained results provided an insightful
detailed information of the Thai traditional medicine,
Prasaprohyai formula and its components in the aspect
of antibacterial activity. The formula of Prasaprohyai
and its components exhibited the antibacterial activity
leading to potential developing of medicinal products

J Med Assoc Thai Vol. 94 Suppl. 7 2011

for bacterial infection and other infectious diseases.
The development of its formula or other combinations
of the components for alternative treatment of infectious
diseases will be further approached. The benefit of the
Thai traditional formula will produce more drugs of
choices for bacterial infection and prevent the incidence
of emerging resistant strains of bacteria due to the
excess antibiotic usage.
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