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Abstract 
        The present study was conducted to investigate the antimicrobial 

activity of the hot water and the hot ethanolic extracts of Thuja orientalis 

against some pathogenic microorganisms (Staphylococcus aureus, 

Pseudomonas aeruginosa, Eschericha coli, Proteus mirrablis, Salmonilla 

typhi, Klebsiella pneumoniae, Bacillus cereus, Bacillus subtilus, 

Acinobacter, Staphylococcus epidermidis and Candida albicans). Results 

showed that both the water and alcoholic extracts of this plant exert 

marked inhibitory effect against all the bacterial isolates and yeast and at 

different ratio, and it was shown that ethanolic extract was more effective 

in microbial inhibition than the water extract. Maximum inhibition (16 

mm) was recorded against Staphylococcus aureus and Candida albicans 

with the hot water extract, while maximum inhibition was seen against 

Bacillus cereus by the hot alcoholic extract.  

Key wards: Thuja orientalis, pathogenic bacterial, antimicrobial activity 

Introduction 
      Resistance towards prevailing antibiotics having become widespread 

among bacteria and fungi, new class of antimicrobial substances are 

urgently required. It is well known that plants, although lacking the typical 

immune response, have an  in-built system for protection against biotic and 

abiotic stress conditions. Since plants have co-evolved with pathogens, 

they understandably have also developed the chemical protection against 

the pathogenic organisms. Therefore, it is reasonable to expect a variety of 

plant compounds with specific as well as general antimicrobial activity and 

antibiotic potential. In fact, there are several studies which reveal the 

presence of such compounds with antimicrobial properties in various plant 

parts. [1]. 
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     Thuja orientalis L plants, Family Cupressaceae, the genus have five 

species, two one native to North America and three native to eastern Asia; 

they are commonly known as arborvitae. It has been widely cultivated as 

an ornamental timber tree for its source of wood, shade in different kind of 

soils, and it can be grown as dense hedge [2]. 

       Thuja has a lot of names: Biota orientalis, Thuja orientalis, 

Platycladus orientalis, Oriental arborvita, all these are thuja’s scientific 

names [3, 4]. Thuja is a useful herb remedy with a lots of health benefits, it 

can be used as diuretic, antibacterial, antifungal, sedative, antiasthmatic, 

antipyretic and parasiticide [5, 6].  

        The present research was carried out to evaluate the antimicrobial 

activity of the   aqueous and alcoholic extracts of the dried fruit of Thuja 

orientalis, and measuring which extract that give higher activity. 

Material and Methods 
          All the media and chemicals were obtained from Sigma Chemical 

Co. (USA) and BDH (England). 

Plant materials and preparation of extracts: the plant material 

used in this study consisted of the dried fruit of the thuja which was 

collected from the local markets. The dried-plant material was then ground 

into fine powder and extracted with hot water and hot ethanol.  
Hot water extraction: the aqueous extraction was prepared by 

boiling 10gm of thuja fruit powder in 100ml sterile distilled water over low 

flame for 15minutes. The flask was then plugged and removed from heat 

and allowed to cool. After cooling the contents of the flask was filtered. 

Later it allows drying in the incubator at 37° for 7days until we get the dry 

powder and then serial concentrations (10, 5, 2.5, 1.25 and 0.65) mg/ml 

were prepared [2]. 

Hot alcohol (ethanol) extraction: it prepared by adding 10gm of 

thuja fruit powder into 100ml of ethanol (80%). Then it was left in water-

bath for 18hour at 40°. The flask was then allowed to cool and it contents 

was filtered. Later it allows drying in the incubator at 37° for 72hours and 

then serial concentrations (10, 5, 2.5, 1.25 and 0.65) mg/ml were 

prepared[2].  

Bacterial strains and culture preparation: 10 bacterial strains and 

one fungi were used in this study, which include (Staphylococcus aureus, 

Pseudomonas aeruginosa, Eschericha coli, Proteus mirrablis, Salmonilla 

typhi, Klebsiella pneumoniae, Bacillus cereus, Bacillus subtilus, 

Acinobacter, Staphylococcus epidermidis and Candida albicans) and they 

were provided from the culture collection of the laboratories of the Al-
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Yarmouk Teaching Hospital. Then bacterial isolated and fungi were 

collected by culturing on nutrient agar and stored until required [7]. 

In vitro antimicrobial susceptibility assay: well-diffusion assay 

was employed for the determination of the antibacterial activity of thuja. 

The antimicrobial inhibition activity was measured by seeding 0.1ml from 

bacterial suspensions at OD of 0.5nm and spread with sterile spreader. 

Later, wells of 0.5mm were made in the culture medium (nutrient agar) and 

to which the plant extracts with the all concentrations were added. Finally 

the plates were kept at 37°C for 18hour, and next day zone of inhibition 

was determined [7].  
Results and Discussion 
     The antimicrobial activity of the water and alcohol hot extracts of Thuja 

orientalis fruit with different concentrations, have been tested against 

different pathogenic microorganisms. Results show that both the water and 

alcohol extract have antimicrobial activity with different effects, but 

alcohol extract showed much higher activity than the water extract. Result 

in table (1) reveled the effect of hot water extract against theses 

microorganisms and the higher antimicrobial activity was seen against 

Staphylococcus aureus and Candida albicans which is reached to (16 

mm). Similar results were also indicated by [8, 9, 10] in which they 

reported the antibacterial activity of Thuja orientalis aqueous extract 

against some pathogenic bacteria and fungi.  
Table (1): Antimicrobial activity of the hot water extract of Thuja orientalis 

     Concentration 

 

Bacterial 

Strain 

 

Crude10 mg 

 

5mg 

 

2.5mg 

 

1.25mg 

 

0.65mg 

Acinobacter 15 10 8 6 5 

E. coli 13 10 9 8 7 

P. aeruginosa 13 11 9 6 3 

S. epidermis 9 7 4 - - 

S. aureus 16 13 11 7 6 

B. cerus 13 10 9 6 5 

B. subtilus 15 10 9 7 6 

P.  mirrablis 13 11 10 9 7 

S. typhi 12 11 9 8 7 

K. pneumoniae 9 8 7 6 4 

Candida 16 14 12 10 9 

Diameter of inhibition zone (mm) 
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      Further more, results in table (2) showed the antimicrobial activity of 

hot alcohol extraction with different concentration against some pathogenic 

bacteria and fungi. It was shown that the higher antimicrobial activity was 

seen against Bacillus cereus which is reached to (35 mm). However, the 

antimicrobial activity of alcohol extract of Thuja orientalis have been also 

reported by other authors including [2, 10, 11.].  

       From the result of the antimicrobial screening of the two extracts of 

Thuja used in this study, it was found that this plant has promising 

antimicrobial activity and this is due to the chemical composition of this 

plant which is found to be rich in glycosides, flavonoids and triterpenoids.  

 

Table (2): Antimicrobial activity of the hot alcohol extract of Thuja 

orientalis 

     

Concentration 

 

 

Bacterial 

Strain 

 

Crude10 

mg 
5mg 2.5mg 1.25mg 0.65mg 

Acinobacter 25 21 17 13 10 

E. coli 27 23 19 14 11 

P. aeruginosa 23 19 15 12 9 

S. epidermis 27 24 20 16 13 

S. aureus 26 23 19 16 12 

B. cerus 35 31 26 22 17 

B. subtilus 27 22 19 15 11 

P.  mirrablis 24 21 16 14 10 

S. typhi 26 23 19 17 15 

K. pneumoniae 31 22 20 17 15 

Candida 29 25 23 20 17 

Diameter of inhibition zone (mm) 
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 الخلاصة
ءلتثبتطتمممم   تولو تمممم ءلبا تممممر ء مممماءة ءلحاءيمممم  ءل التمممم   مممما ء مممم  ءلت مممما   مممما ءل  التمممم           

 لل يممتصلا ءل مماال وءلي ممولل ءل مماا لفبمماا ءل  مما ت ممال ب ممة ءل تمماة ءل   اتمم  ءل ا ممت 
Staphylococcus aureus, Pseudomonas aeruginosa, Eschericha coli, 

Proteus mirrablis, Salmonilla typhi, Klebsiella pneumoniae, Bacillus 

cereus, Bacillus subtilus, Acinobacter, Staphylococcus epidermidis 

and Candida albicans) .) ءظ ممماا ءلفتمممااك ء مممتال يممم   ممما ءل يمممتصلا ءل ممماال
 ,وءلي مولل ل م ء ءلفبمماا ي التم  تثبتطتم  ت ممال   تما ءل مرلا ءلبيتتاتمم  وءلص تماة وبفيم   صتل مم 

يمممل ءلتثبمممتط   ممما ءل يمممتصلا ءل ممماال ا ءل يمممتصلا ءلي مممولل يممماا ءيثممما ي ممماةة وقمممح لمممو ظ ء
 Staphylococcus aureus and Candida وقمح يم   ء لمث تثبمتط  ت مال. ءل اتياوبل

albicans   فممممح ءيممممتصحءر ءل يممممتصلا ءل مممماال ءل مممماا يممممل  ممممتا يمممم   ء لممممث تثبممممتط  ممممح 
Bacillus cereus  ءل اا.  فح ءيتصحءر ءل يتصلا ءل ولل 

 


