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Abstract: Tree Karl Phit is a traditional Thai medicine remedy used as an antipyretic, anti-

inflammatory and health tonic remedy. It consists of the dried rhizomes of Boesenbergia rotunda 

(L.) Mansf., Alpinia galanga (L.) Sw. and dried roots of Ocimum tenuiflorum L. in an equal 

weight. The ethanolic extract of the remedy demonstrated strong inhibitory potential against gram 

positive bacteria, moderate to weak potential against fungi and no activity against gram-negative 

bacteria. DPPH scavenging activity of the remedy showed its antioxidant potential. The remedy 

was found to be non-cytotoxic by brine shrimp lethality assay. 
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บทคดัยอ่: ต ารับยาตรีกาฬพิษมีสรรพคุณแกไ้ข ้ตา้นการอักเสบ และบ ารุงธาตุ ประกอบดว้ยสมุนไพรแห้งสามอยา่งในสัดส่วนท่ีเท่ากนัโดยน ้ าหนัก 
ไดแ้ก่ เหงา้กระชาย เหงา้ข่า และรากกะเพราแดง สารสกดัเอทานอลของตรีกาฬพิษมีฤทธ์ิตา้นแบคทีเรียชนิดแกรมบวกไดดี้ ฤทธ์ิตา้นเช้ือราปานกลาง 
และไม่แสดงฤทธ์ิตา้นแบคทีเรียชนิดแกรมลบ สารสกดัมีศกัยภาพในการตา้นออกซิเดชันโดยมีคุณสมบติัตา้นอนุมูลอิสระดีพีพีเอช การศึกษาโดยใช้ไร
ทะเลไม่พบความเป็นพิษต่อเซลลข์องสารสกดัตรีกาฬพิษ 
 

  

INTRODUCTION 

 

Traditional medicine is recognized to be an important part of health care due to its 

availability, accessibility and affordability. It is also culturally acceptable and trusted by 

people in almost every country in the world. Traditional medicines, of proven quality, safety, 

and efficacy, contribute to the goal of ensuring that all people have access to care. Traditional 

medicine products include herbs, herbal materials, herbal preparations and finished herbal 

products that contain parts of plants, other plant materials or combinations thereof as active 

ingredients. Herbal medicines may contain, by tradition, natural organic or inorganic active 

ingredients that are not of plant origin e.g. animal and mineral materials (World Health 

Organization, 2013). 

Traditional Thai medicine emphasizes on the balance of four elements – Earth, Water, 

Air and Fire – in the human body. Traditional Thai herbal remedy usually consists of various 

plant species to restore the natural balance of the body. Phikud is a set of 2, 3, 5, 7 and 9 herbs 

with similar ethnopharmacological effect by equal weight combination. One Phikud can be 

used as one of remedy’s ingredients or as herbal remedy itself.  

Tree Karl Phit remedy is one of the Phikud that has been used as an antipyretic, anti-

inflammatory and health tonic remedy (Subcharoen, 2007). It comprises the rhizome of 

Boesenbergia rotunda (L.) Mansf. (Family Zingiberaceae), the rhizome of Alpinia galanga 
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(L.) Sw. (Family Zingiberaceae) and the roots of Ocimum tenuiflorum L. (Family Labiatae) in 

an equal weight. This study is to investigate in vitro biological activities of Tree Karl Phit 

remedy. 

 

MATERIALS AND METHODS 

 

Microorganisms 

Staphylococcus aureus ATCC 6538P, Straphylococcus epidermidis (Isolates), Bacillus 

subtilis ATCC 6633, Bacillus cereus ATCC 11778, Micrococcus luteus ATCC 9341, 

Salmonella typhi (Isolates), Salmonella typhimurium (Isolates), Shigella sp. (Isolates), 

Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 9027, Enterobacter 

aerogenes ATCC 13048. Candida albicans ATCC 10230 and Saccharomyces cerevisiae 

ATCC 9763. They were obtained from the Department of Biochemistry and Microbiology, 

Faculty of Pharmaceutical Sciences, Chulalongkorn University, Department of Microbiology, 

Faculty of Science, Chulalongkorn University, and Department of Microbiology, Faculty of 

Science and Technology, Suan Sunandha Rajabhat University.  

Tree Karl Phit remedy extraction 

Rhizomes of Boesenbergia rotunda (L.) Mansf., Alpinia galanga (L.) Sw. and the 

roots of Ocimum tenuiflorum L. were authenticated by Ruangrungsi N. Voucher specimens 

were deposited at College of Public Health Sciences, Chulalongkorn University, Thailand. All 

plant materials were dried and ground to powders, then mixed together in equal weight 

(1:1:1). The remedy powder was macerated in 95% ethanol until it turned to be exhausted. 

After that, the extract was evaporated under vacuum. The yield was weighed, recorded and 

stored at -20 °C. 
Antimicrobial screening test 

The remedy extract was dissolved in dimethyl sulfoxide (DMSO). Agar well diffusion 

method was used to test antibacterial and antifungal activities (Bell and Grundy, 1968). 

Eleven bacteria and two fungi were grown on Mueller Hinton agar (for bacteria) and 

Sabouraud Dextose agar (for fungi) then incubated at 37°C, for 24 hours. The turbidity of 

culture was modulated about 0.5 McFarland standard and suspended in 0.85% sodium 

chloride. The assay was performed using the double agar layer technique. Added 100 μl of the 

suspension to 3 ml of sterile seeds agar then poured it on sterile base agar. Offered all plates 

dried at room temperature. Applied a sterile cork borer (6 mm) to punch holes on agar plates. 

Added 20 μl of Tree Karl Phit remedy extract (200 mg/ml), 20 μl of DMSO as a negative 

control, 10 μl of ampicillin (10 mg/ml) and 10 μl of amikacin (10 mg/ml) as positive controls 

in each well respectively. Incubated at 37°C, for 24 hours. The diameters of inhibition zone 

were measured. Each sample was tested in triplicate. 

Determination of MIC, MBC and MFC 

Minimum inhibitory concentration was determined by microdilution method in 96 

well microtiter plate. The remedy extract and all control were tested in triplicate. Columns 1
st 

to 10
th

 for the remedy or a positive control extract by allowed serial dilutions, columns 11
th

 

for a negative control and column 12
th

 for broth only. Each well was filled with 100 μl extract 

or a positive / negative control in broth and 100 μl inoculate broth and incubated at 37°C, for 

24 hours. Minimum inhibitory concentration was recorded at the last well which was shown 

in clear solution. Streaked clear inoculate broth on Mueller Hinton agar (for bacteria) and 

Sabouraud Dextose agar (for fungi) then incubated the agar plate at 37°C, for 24 hours. 

Minimum bactericidal concentration (MBC) and minimum fungicidal concentrations (MFC) 

of the extract were evaluated from the agar plate with no appeared microbial growth (Clinical 

and Laboratory Standards Institute, 2006). 
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Brine shrimp lethality test 

Brine shrimp eggs were hatched in artificial sea water. Ten brine shrimp nauplii aged 

24 hr were added into each vial filled with 5 ml of artificial sea water. The remedy extract was 

dissolved in methanol to various concentrations. A filter paper strip was applied with the 

extract solution, air-dried then placed into each vials. Methanol was used as negative control. 

This test was done in five replicates. The vials were incubated at room temperature for 24 

hours under light. The survived brine shrimps were counted and recorded. The concentration 

which caused 50% of brine shrimp lethality (LC50) was estimated from dose-response curve 

(Meyer et al., 1982).  

DPPH Scavenging activity 

This activity was determined in 96 well microtiter plate. The remedy extract was 

dissolved in DMSO at varying concentrations. Quercetin was used as positive control. One 

hundred microliters of tested sample were mixed with 100 μl of DPPH (120 μM in methanol). 

The plate was incubated for 30 minutes at room temperature and avoided from light. The 

absorbance was measured at 517 nm. This activity was tested in triplicate (Brand-Williams et 

al., 1995). 
 

RESULTS AND DISCUSSION 

 

The ethanolic extract of Tree Karl Phit remedy showed the promising inhibitory zone 

against gram-positive bacteria. Widest inhibitory zone diameter was found against 

Staphylococcus epidermidis followed by Micrococcus luteus (Table 1). The potent inhibition 

against Micrococcus luteus was demonstrated with the MIC of 15.6 μg/ml. This remedy could 

kill Bacillus subtilis at the MBC of 31.2 μg/ml (Table 2). However Tree Karl Phit remedy had 

marginal inhibitory activities against Candida albicans and Saccharomyces cerevisiae (Table 

1 and 2). According to a criterion described by Holetz et al. (2002) that if the extracts 

displayed an MIC less than 100 µg/ml, the antimicrobial activity was good; from 100 to 500 

µg/ml the antimicrobial activity was moderate; from 500 to 1000 µg/ ml the antimicrobial 

activity was weak; over 1000 µg/ml the extract was considered inactive. Tree Karl Phit 

remedy showed strong inhibitory activity against tested gram-positive bacteria except 

Staphylococcus epidermidis which was inhibited moderately. There were no activities against 

tested gram-negative bacteria, whilst moderate and inactive activities against Saccharomyces 

cerevisiae and Candida albicans respectively (Table 1). The antimicrobial activity tested by 

agar diffusion and broth dilution methods might be discordant according to either extract 

ingredient or microorganism characteristics. Hydrophobic compound diffused through the 

agar more slowly than hydrophilic one. There were closer contacts between the extract 

ingredients and microbe in broth than in agar as well as the contacts and interactions among 

the extract ingredients themself. Biofilm formation at microplate surface could be occurred 

and decrease inhibitory activity of the extract (Samie et al., 2005; Kamonwannasit et al., 

2013). 

On the contrary of remedy extract, the methanolic extract of Ocimum tenuiflorum root 

was previously reported (Visweswara Rao et al., 2013) for its antimicrobial activities against 

gram positive bacteria, gram negative bacteria and fungi. Rukayadi and the colleague (2013) 

reported that the methanolic extract of Alpinia galanga and Boesenbergia rotunda rhizomes 

demonstrated the antimicrobial activities against Staphylococcus aureus but showed no 

inhibition against Aspergillus niger, Candida albicans, Escherichia coli and Pseudomonas 

aeruginosa.  
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Table 1. Antimicrobial activities of Tree Karl Phit remedy extract by agar well diffusion 

method 

Microorganism Inhibition zone (mm)*  

Crude extract Ampicillin Amikacin 

Bacillus cereus  11.3 ± 0.6 41.7 ± 0.6 34.3 ± 0.6 

Bacillus subtilis  12.3 ± 0.6 19.7 ± 0.6 34.0 ± 0.0 

Staphylococcus aureus  13.7 ± 0.6 45.0 ± 0.0 28.0 ± 1.0 

Staphylococcus epidermidis  19.3 ± 0.6 32.3 ± 0.6 31.3 ± 0.6 

Micrococcus luteus  15.7 ± 0.6 50.3 ± 0.6 36.3 ± 0.6 

Salmonella  typhi  NA 36.7 ± 0.6 20.3 ± 0.6 

Salmonella  typhimurium  NA 38.7 ± 0.6 24.7 ± 0.6 

Shigella  Spp.  NA 35.7 ± 0.6 40.7 ± 0.6 

Pseudomonas  aeruginosa  NA NA 30.3 ± 0.6 

Enterobacter  aerogenes  NA 19.0 ± 0.0 24.7 ± 0.6 

Escherichia  coli  NA 30.0 ± 0.0 23.7 ± 0.6 

Candida albicans  13.0 ± 1.0 NA NA 

Saccharomyces cerevisiae  14.0 ± 1.0 NA NA 

*means ± SD, NA = no activity, Ø 6 mm of well. The tests were done in triplicate. 

 

Table 2. Antimicrobial activities of Tree Karl Phit remedy extract by broth microdilution 

method 

Microorganism Crude extract Ampicillin Amikacin 

MIC 

(µg/ml) 

MBC/MFC 

(µg/ml) 

MIC 

(µg/ml) 

MBC/MFC 

(µg/ml) 

MIC 

(µg/ml) 

MBC/MFC 

(µg/ml) 

Bacillus cereus  31.2 250 0.9  6.2 3.1  6.2  

Bacillus subtilis  31.2 31.2 25.0  25.0  3.1  12.5 

Staphylococcus aureus  62.5 500 0.9  6.2 12.5  25.0  

Staphylococcus epidermidis  500 500 0.9  6.2  6.2  25.0  

Micrococcus luteus  15.6 250 0.9  3.1  12.5  12.5  

Candida albicans  >2000 >2000 NA  NA  NA  NA  

Saccharomyces cerevisiae  250 1000 NA  NA  NA  NA  

NA = no activity. The tests were done in triplicate. 

 

There is correlation between cytotoxicity and brine shrimp lethality assays in plant 

extracts (Carballo et al., 2002). The study of Tree Karl Phit remedy on brine shrimp lethality 

showed that the remedy had LC50 of 3.4 mg/ml (Figure 1). According to brine shrimp lethality 

criterion described by Meyer et al. (1982) that the extract with LC50 greater than 1 mg/ml was 

no toxic, the remedy expressed no cytotoxicity. Brand-William et al. (1995) reported the 

relationship between antiradical power and antioxidant power of various antioxidants. Tree 

Karl Phit remedy could scavenge DPPH free radical with the IC50 of 0.16 mg/ml. The anti-

oxidative potential of Tree Karl Phit remedy was demonstrated even though the strength was 

weaker than quercetin with the IC50 of 0.003 mg/ml (Figure 2). The methanolic extracts of 

Alpinia galanga and Boesenbergia rotunda rhizomes were previously reported for their 
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promising values of total phenolic content and DPPH scavenging activity (Chan et al.2008). 

The methanolic extract of Ocimum tenuiflorum root contained alkaloids, steroids, tannins, 

flavonoids and phenolic compounds and also showed the DPPH scavenging property 

(Visweswara Rao et al., 2013).  

 

 

 
 

Figure 1. Cytotoxicity activity of Tree Karl Phit remedy by brine shrimp lethality test 

 

 

 
Figure 2. DPPH scavenging activities of Tree Karl Phit remedy and Quercetin 
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