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Introduction 
 

a Saeng Phrachan is the name of a Thai 
traditional disease found in infants.  The recipe 

recommended to treat this disease was also called La 
Saeng Phrachan recipe. The disease’s signs are 
considered similar to those of oral thrush, a yeast 
fungal (Candida albicans) infection, which appears 
as creamy or white layer cover on the tongue. The 
lesion may be found on the buccal mucosa of cheeks 
and gums, with red blisters in some cases.1 This 
disease is commonly found and usually harmless in 
infants, children, or elderly patients.2,3 This type of 
infection is also found in immunocompromised 
patients, such as AIDS and HIV infections.4,5 Without 
any treatment, this disease may run for several weeks. 
In case of therapy, gentian violet,6 antimicrobial 

drugs, nystatin, or miconazole, in the form of drops, 
gel, lozenges, or oral suspension would be applied to 
the affected area, and the oral antifungal, such as 
miconazole or fluconazole,7 may be the choice in 
some cases. These drugs have limitations and side 
effects on some patients. Therefore, research and 
development of herbal medicines as an alternative 
treatment for this disease has gained much attention. 

The La Saeng Phrachan recipe is composed of 
four herbal components: Mawaeng ton (Solanum 
violaceum), Mawaeng khruea (Solanum trilobatum), 
Di Pli (Piper retrofractum), Tien dum (Nigella 
sativa), and alum (an inorganic compound). The 
chemical constituents and pharmacological activities 
of those herbal species have been reported, such as 
anti-inflammatory, antimicrobial activities, including 
their toxicity studies. However, the biological activities 
of the La Saeng Phrachan recipe have not yet been 
studied. Hence, this study aimed to determine the 
antimicrobial activity of this recipe.   
 

Materials and Methods 
 

Herbal materials 
Four herbal materials and one inorganic alum were 
purchased from Vejpong Osot, a herbal drug store in 
Bangkok, Thailand. Their scientific names, local 
names, and medicinally used parts are detailed in 
Table 1. Their macroscopic characteristics were 
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identified according to Thai herbal pharmacopeia 
guidelines. 
 

Preparation and extraction of herbal components 
and La Seng Phrachan recipe 
Herbal components were dried in a hot-air oven at 
about 50°C for 24 hours and ground to powder.  The 
recipe was prepared by mixing together 100 g powder 
of each ingredient.  

Dried powder of each herbal material (100 g) and 
the La Seng Phrachan recipe ( 500 g)  were extracted 
separately by maceration with 80% ethanol for one 
week. After filtering, the residual plant material 
(marc) was repeatedly extracted. The filtrates of each 
material were combined and evaporated until no 
alcohol was left. The semisolid residue was dried 
using a freeze-drying machine, and the dry powder 
was collected and kept in a container at -40°C until 
use. The percent yield of each herbal component 
extract and the recipe extract was calculated and 
reported in Table 1. 
 

Microorganisms 
Seven referenced strains of bacteria, Staphylococcus 
aureus ATCC 25923, Bacillus subtilis TISTR 219, 
methicillin-resistant Staphylococcus aureus ( MRSA) 
ATCC 43300, Escherichia coli ATCC 25922, 
Pseudomonas aeruginosa TISTR 1467, Salmonella 
typhimurium TISTR 292, and Klebsiella pneumoniae 
ATCC 700603, and one referenced strain of fungi, 
Candida albicans DMST 5815 were used for 
antimicrobial microbial assay. The test micro-
organisms were obtained from the Department of 
Microbiology, Faculty of Pharmacy, Mahidol 
University. 
 

Determination of thin layer chromatographic 
(TLC) fingerprint 
TLC fingerprint of the La Saeng Phrachan recipe was 
compared with its herbal components and referenced 
standard substances (solasodine, thymoquinone, and 
piperine). The samples were spotted at the starting 
line of silica gel 60 GF254 plates (a stationary phase), 
and the plates were developed using a solvent system, 
hexane:ethyl acetate (18:12). The distance traveled by 
the substance and the total distance traveled by the 
mobile phase were recorded to quantify the result. 
The chromatogram was detected under UV 254 and 
366 nm. After observation, the plates were then 

sprayed with anisaldehyde/sulfuric acid (AS/S) or 
antimony trichloride reagents followed by heating at 
105oC for 15 minutes. After spraying and heating, all 
plates were observed under visible light, and long-
wavelength UV (366 nm) and the photographs were 
recorded. The value of 100-fold retention factor (hRf 
value) of each band was calculated using the 
following equation:8-9  
 

hRf = 
Distance from starting line to the middle of band 

× 100 
Distance from starting line to the solvent front 

 

Determination of minimum inhibitory concentra-
tion (MIC) and minimum bactericidal concentra-
tion (MBC) 
The determination of MIC was performed using the 
broth microdilution method, referring to CLSI.  The 
La Saeng Phrachan recipe and its herbal component 
extracts were dissolved in Mueller-Hinton broth 
(MHB) with 5% DMSO to obtain final concentra-
tions of extracts in the range of 2.5-25 mg/ml. 
Ciprofloxacin and clotrimazole were used as positive 
controls for antibacterial and antifungal agents, 
respectively.  The final concentrations were 5 µg/ ml 
ciprofloxacin and 20 µg/ml clotrimazole. The 
negative control was 5% DMSO in MHB. The 
inoculum concentration was adjusted to OD625 at 0.1 
and diluted 150 times in MHB. The 50 µl of extract 
and adjusted bacterial suspension were added to each 
well. After incubation at 37°C for 24 hours, 30 µl of 
resazurin (0. 015% w/v) was added in all wells, and 
further incubated for 2 hours to observe the color 
change. The well of minimum concentration of 
extract with blue resazurin color remained unchanged 
was reported as a MIC value. The MIC values were 
interpreted from 3 repeated experiments.10,11 The 
significant difference (P < 0. 05)  of the MIC values 
were calculated using one way analysis of variance 
(ANOVA) with Tukey post hoc test.  
 

Results 
 

TLC fingerprint of La Seng Phrachan recipe and 
its herbal component extracts 
The 80% ethanolic extract of La Saeng Phrachan 
recipe was compared with its four herbal components 
and referenced standard substances (solasodine, 
thymoquinone, and piperine; Figure 1). The piperine 
(lane 8) showed a band at hRf 38 when observed 
under short and long wavelength UV, and displayed 
purple color when sprayed with anisaldehyde reagent. 
The extract of P. retrofractum (lane 7) was found to 
contain piperine as well as the recipe extract (lane 1). 
Furthermore, the bands at hRf values of 44, 63, and 
73 found in the recipe extract represented the 
compounds from P. retrofractum extract as seen in 
lane 7 (Figure 1A). The band of thymoquinone (lane 
6) was shown at hRf values of 80. But thymoquinone 
was not found in the N. sativa extract. The band of 
solsodine in lane 4 demonstrated hRf value at 15 as 
seen in Figure1A, 1C and 1D, but it was not found in 

Table 1 Thai name, scientific name, part of use, and 
percent yield of 80% ethanolic extracts of crude herbal 
components and La Seng Phrachan recipe. 
 

Local name Scientific name 
Part  

of use 
%Yield 
(w/w) 

Mawaeng krueo Solanum trilobatum L. fruit 22.29 
Mawaeng ton Solanum violaceum Ortega fruit 13.13 

Di Pli Piper retrofractum Vahl fruit 15.98 
Tien dum Nigella sativa L. seed 20 
La Seng 

Phrachan recipe   - 21.8 

San som Alum crystal - 
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either S. trilobatum, S. violaceum, or the recipe 
extract. 
 

The MIC values of the La Seng Phrachan recipe 
and its herbal component extracts 
The MIC was carried out by broth microdilution 
assay and resazurin dye was used for observing 
microbial growth inhibition. The negative control 
(5% DMSO in MHB) had no effect on the inhibition 
of microbial growth. The 80% ethanolic extract of the 
La Saeng Phrachan recipe and its herbal components 
(S. trilobatum, S. violaceum, P. retrofractum, and N. 
sativa)  were tested for MIC ( mg/ml)  determination. 
The extracts at concentrations within the range of 2.5-
25 mg/ ml were examined for inhibitory effects on 
three gram-positive bacteria, four gram-negative 
bacteria and one yeast (single-celled fungi). The 
results were shown in Table 2. The La Saeng 
Phrachan recipe extract showed the lowest MIC value 
(6.25 mg/ml) against B. subtilis TISTR 219, while the 
MIC value against S. aureus ATCC 25923 and 
MRSA ATCC 43300 were the same (10 mg/ml). 
However, the inhibitory effect of the La Saeng 
Phrachan recipe extract on P. aeruginosa TISTR 
1467, E. coli ATCC 25922 and C. albicans DMST 
5815 were less potent (20-25 mg/ml). For the herbal 
components, MIC values of N. sativa extract seemed 
to be potent for B. subtilis TISTR 219 and MRSA 
ATCC 43300 (3.125 and 6.25 mg/ ml, respectively) . 
Antibacterial effects of S. violaceum and S. 

trilobatum extracts were less potent (25 mg/ ml) 
against P. aeruginosa TISTR 1467. For P. 
retrofractum extract, MIC value of 25 mg/ ml was 
found against B. subtilis TISTR 219 and S. aureus 
ATCC 25923, while 10 mg/ml was found against C. 
albicans (DMST 5815). For antimicrobial agents 
used as positive control, ciprofloxacin at 
concentration of 5 µg/ml inhibited growth of both 
gram-positive and gram-negative strains, while 
clotrimazole at concentration of 20 µg/ml showed 
growth inhibition against C. albicans. The MIC 
values of each extract was submitted to statistical 
comparison to determine the significant difference 
among the tested microorganisms (Table 2). 
 

Discussion 
 

From the chromatograms of the 80% ethanolic 
extracts of La Saeng Phrachan recipe, four herbal 
components and three referenced standard substances 
(solasodine, thymoquinone, and piperine), it was 
found that the extracts of P. retrofractum (lane 7) and 
the recipe (lane 1) contained piperine. Three other 
compounds from the P. retrofractum extract display-
ing hRf at 44, 63, and 73, were also found in the 
recipe extract.  The band of thymoquinone ( lane 6) 
was shown at hRf values of 80. But no thymoquinone 
was found in the N. sativa extract. This may be due to 
the fact that raw material of N. sativa had been 
imported  and  stored  for  a long time.  Solasodine  

 
 

Figure 1  Chromatograms of 80%  ethanol extracts of the La Saeng Phrachan recipe and its herbal components.  The 
chromatograms were developed in hexane:ethyl acetate (18:12 v/v) as a mobile phase (A) under UV 254 nm, (B) under UV 
366 nm, (C) visible light after spraying with anisaldehyde-sulphuric acid reagent, and (D) under UV 366 nm after spraying 
with  antimony trichloride reagent. For the lanes, 1 =  La Saeng Phrachan recipe, 2 =  S. violaceum, 3 =  S. trilobatum, 4 = 
solasodine (referenced standard), 5 = N. sativa, 6 = thymoquinone (referenced standard), 7 = P. retrofractum, 8 = piperine 
(referenced standard). 
 

A B 

C D 
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which is responsible for the anti-inflammatory 
activity was not found in either S. trilobatum or S. 
violaceum. However, these two components 
displayed other bands of steroidal compounds which 
should be further studied for their structures and 
activities (Figure 1D).  

The La Saeng Phrachan recipe extract showed 
stronger inhibitory effect against gram-positive than 
gram-negative bacteria and inhibited C. albicans. The 
lowest MIC value of La Saeng Phrachan recipe 
extract was found on B. subtilis.  The extract of S. 
trilobatum and S. violacieum showed inhibitory effect 
on P. aeruginosa, while the extract of N. sativa 
showed inhibition against gram-positive bacteria with 
the lowest MIC value of 3.125 mg/ml against B. 
subtilis. The extract of P. retrofractum showed 
inhibitory effect against C. albicans. The La Saeng 
Phrachan recipe extract showed bacterial inhibitory 
effect against gram-positive as part of N. sativa, while 
the La Saeng Phrachan recipe extract showed fungal 
inhibition against C. albicans as part of P. 
retrofractum. The optimum concentration of the 
recipe extract showing antimicrobial activity against 
C. albicans and gram-positive bacteria is 20 mg/ ml,
representing 91.7 mg/ ml of powder. Traditional use
of this recipe is 5 g powder mixed with 5 ml of
alcohol to make 1 g/ml. The concentration of the
extract is about 11 times less than the powder
concentration.

From the literature, the herbal components of La 
Saeng Phrachan recipe constituted active chemical 
compounds with antimicrobial activities. The TLC 
fingerprints of P. retrofractum and La Saeng 
Phrachan recipe showed the existence of piperine 
supporting the presence of antimicrobial activities 

especially against C. albican.12 Even though the 
extract of N. sativa did not contain the active 
compound thymoquinone,13 the volatile oil of its seed 
might be responsible for this activity,14-16 which 
should be studied further. The La Saeng Phrachan 
possesses less potency against C. albicans than the 
extract of P. retrofractum, but this recipe also showed 
antibacterial activity against gram-positive bacteria, 
which may help to reduce the number of other micro-
organisms. In addition, it is not recommended to use 
only the extract from P. retrofractum because the 
spicy taste irritates the cheek bulge, causing burns,17 
especially in children. In addition, the theory of plant 
combination as recipes, according to Thai traditional 
medicine principles, explicates that some herbal 
components are active ingredients, while some are 
used to control the strong effect or reduce the side 
effects of others. This experiment supports the 
concept of Thai traditional medicine for this recipe. 
P. retrofractum and N. sativa are the active
components acting on the microbes that cause oral
thrush. Both Solanum species did not show anti-
microbial activity, but from literature review, these
species have an anti-inflammatory effect, which may
help alleviate the inflammation and promote faster
healing. Alum is intended to be an astringent
ingredient and prevents the side effect of P.
retrofractum. In conclusion, the recipe showed weak
antimicrobial activity, but it may have other activities
that support healing as a holistic approach, which
needs further investigations.
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