
ISSN 2320-5407                           International Journal of Advanced Research (2014), Volume 2, Issue 9, 546-550 
 

546 

 

                                                   Journal homepage: http://www.journalijar.com                 INTERNATIONAL JOURNAL 

                                                                                                                           OF ADVANCED RESEARCH 

                                                                                                                               

RESEARCH ARTICLE 

 

Evaluate the efficiency of the two of species yeast Candida dubliniensis and Candida 

glabrata in reducing pollutants from wastewater using the batch system 

 
Hussein Ali Sabtie, Inaam Noori Ali, Noor Nihad Baqer  

Ministry of Science and Technology/ Environmental and Water Office/ Center of Water Researches  and 

Laboratories 

 

Manuscript Info                  Abstract  

 
Manuscript History: 
 

Received: 15 July 2014 

Final Accepted: 26 August 2014 

Published Online: September 2014                                          

 
Key words:  

 

*Corresponding Author 

 

Hussein Ali Sabtie 

 

 

 

 

 

 

Technique Vitek2 Compact was used to diagnosis two species of yeast 

Candida dubliniensis and Candida glabrata and utilized in the wastewater 

treatment through their efficiency in reducing some factor environment such 

as: COD, BOD5, Total nitrate and phosphate  in addition to DO and pH 

.These  factors measured before and after treatment,  the yeast grown on the 

plant basic material  (peel potatoes) using batch culture. The efficiency of 

biological treatment by the two species of yeasts were measured.  Positive 

results were recorded in reducing of environmental factors rates which as 

showed C. dubliniensis removal ratio of total phosphate and nitrate ,COD 

,BOD5 were 40% ,58.6% , 57.3%, 59.8% respectively, as well as change in 

the concentration of DO and  pH as positive factors in the treatment, while 

showed C.glabrata removal rates of the factors were 60% , 62.4%, 66.2% 

and 79.9% respectively with change the concentrations  of  DO and pH  and 

the treatment period for seven days, and through results  showed C. glabrata 

more efficient than C. dubliniensis in removing  the environmental factors  .  
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Introduction 
        In the recent years, different natural and industrial pollutants were increased due to lack of regulatory control 

on it thus, a poor water quality. Wastewater contains large quantity of organic pollutants, causing adverse effects on 

human health and surrounding environment (Shivaraju, 2011). Large quantity of phosphorus and nitrogen in 

wastewater when discharge to aquatic environment causes several problems such as oxygen depletion and 

Eutrophication (Asamudo et al.,2005 ; Luostarinen et al.,2006), so it is necessary to  removal of these pollutants 

from wastewater before discharged to aquatic environment and  reduce their effects (Wang et al.,2006).  

Study of (Jin  et al.,1999; Van Leeuwen et al.,2003) showed the possibility of microorganisms such as fungi and 

yeast to produce  a wide range of enzymes and biochemical materials and be more effective than the  bacteria in 

metabolism of complex carbohydrate such as starch, wastewater treatment and the production of microbial biomass 

protein (MBP) ( Jin  et al.,1998, Zheng et al.,2005). Utilization of yeasts in wastewater treatment attracted the 

attention of many researchers because of the ease of culturing on acidified media and its rapid growth (Bergmann et 

al., 1988:  Gonzalez et al.,1992) . Many researchers were used microorganisms in wastewater treatment  (Woertz  et 

al.,2001 )showed the efficiency of yeast Exophiala lecanii-cornii in degradation and removal of toluene at percent of 

95 % . Different genus of yeast  were isolated from soil contaminated with petroleum hydrocarbons such as candida, 

Yarrowia and Pichia in degradation of hydrocarbones (Chaillan et al.,2004).     

This study aim to evaluate the efficiency two species of yeast  Candida  dubliniensis and Candida glabrata that 

isolated  from locally sites to reduce the concentrations of organic and inorganic pollutants from sewage water.   
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Materials and Methods: 
1 - Isolation and diagnosis of yeast:  

Samples of contaminated waters were collected and grown on the Potato Dextrose Agar (PDA) , then isolated yeasts 

and diagnosed by device Vitek Compact 2  for rapid diagnostic  and detection of microorganisms.  After that, the 

isolates of yeast were grown and activated on PDA by Streaking method as shown in figure (1),under the controlled 

conditions controlled by the heat and pH, then prepare the specific  solution for each yeast isolate(Kurtzman and 

Jack ,1998) 

2 – Treatment  of wastewater by yeast isolates : 

Samples of sewage water were collected from wastewater treatment Al-Rustamiya plant, sterilized by autoclave in 

order to kill all microorganisms, and test the efficiency of two types of yeast C. glabrata and C. dubliniensis in 

improving the specifications of the sewage. Cleaned Peel potatoes were used and sterilized by ultraviolet UV for 

seven days in the cultivation of yeasts and left in the incubator at temperature of 26-28 c
°
.  Sterile wastewater were 

distributed in bottles  500 mL at three groups , the first group included potatoes peel  which were grown by C. 

glabrata and second group was comprise C. dubliniensis and the third set as the control group(peels alone without 

yeast ) . three replicates were done  for each group and using the batch system for this experiments (Figure 2). 

Some chemical and physical properties were calculated and represented by the pH, biological oxygen demand, 

chemical oxygen demand, dissolved oxygen, total phosphate and total nitrate for wastewater samples before and 

after treatment, which included sterile and non-sterile wastewater and wastewater bio-treated by two types of yeasts 

(    APHA, 2006) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) shows the two yeasts diagnosed          Figure (2) shows the batch system     used in sewage treatment                                

cultivated on PDA media. 

Results and discussion: 

The result in table (1) showed the two types of yeast, C. glabrata and C. dubliniensis that diagnosis by the device 

vitek compact 2 and used in the wastewater treatment. Table (2) showed the efficiency of type C. dubliniensis in 

reducing the rates of organic and inorganic pollutants  in wastewater through 7 days from treatment, the removal 

rates of  total phosphate and nitrates, BOD5 and COD were recorded 40 % , 58.6 % ,57.3 % and 59.8 % respectively, 

as well as a change in the concentration of dissolved oxygen from 8.5 to 6.5 and pH  from 9.0 to 5.3 , while the 

removal  rates of environmental factors by using type  C. glabrata  60%, 62.4%, 66.2%and 79.9 % respectively, 

with a change in the concentration of dissolved oxygen from 8.5 to 6.3 and pH 9.0 to 5.2 through the period of seven 

days of treatment (Table 3) . 

This result was agreed with the result of Rabah et al.( 2011) that used yeast biofilter of Candida krusei,Candida 

morbosa, Torulopsis dattila, Torulopsis glabrata, and Saccharomyces chevalieri in the bioremediate of abattoir 

wastewater.  It was observed that there was a considerable reduction in BOD, COD,  DO , pH, nitrate and phosphate 

after the biotreatment of the wastewater with the desired yeast,  with the total percent of reduction by biotreatment  

42.5% . 
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Result of Razif et al.(2006) showed that the removal rate of BOD was 70 % through the period of 14-day treatment  

of waste water discharged from factories preparation or sweet industry ( cosmetics starchy ) when using the yeast 

Candida utilis.  

Table (1 )shows the diagnosis of pure isolates using a equipment  Vitek Compact2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table( 2 )shows the efficiency of treatment using the yeast C. dubliniensis in wastewater treatment through 

the period of seven days in anaerobic conditions. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3 shows the efficiency of treatment using the yeast C. glabrata in sewage treatment through the period 

of seven days in anaerobic conditions 

 

 

 

 

 

 

 

 

 

 

 

Study of Öztepe and Özyurt(2011) appeared a reduction in the incidence rate of COD at ( 86-92 %) during the 

treatment period of 21 days in the treatment of sewage water discharged from the olive industry using the fungus 

Aspergillus oryzae.   

The biological treatment  of wastewater with the fungus Coriolus versicolor  caused  a reduction in COD of 53% 

during the period of treatment 8 days with the addition of peptone and glucose as a nutrient matter (Chopra et 

al.,2004). The advantage of being a fast-growing yeasts and be less sensitive to contamination with other 

microorganisms,  and produce bio mass in the presence of high nutrients (Friedrich,2004) 

The removal rate of phosphate from industrial wastewater by Pseudomonas at 68% and a reduction in pH was from 

6-7 with presence of glucose as a source Carbon because it stimulates the removal of phosphate through the 

oxidative processes ( Jeon,  and Park,2000). The addition of external carbon source (peel potatoes) is essential for 

the growth and proliferation of microorganisms on the one hand and in the reduction of the environmental factors 

Organism Bar Code Card 

Type 

Slot 

C. dubliniensis 2432144401242656 YST 1 

 Slashline  2432144401242657 YST 2 

 Low Discrim  2432144401242658 YST 3 

Unidentified 2432144401242659 YST 4 

C. glabrata 2432144401242649 YST 5 

Reduction 

rate (%) 

After 

treatment 

Before 

treatment 

Parameters 

- 5.3 9.0 pH  mg/L 

23.5 6.5 8.5 DO  mg/L 

57.3 430 1006 COD  mg/L 

59.8 402 1000 BOD5  mg/L 

40 1.5 2.5 T.P   mg/L 

58.6 1.2 2.9 T.N   mg/L 

Reduction 

rate (%) 

After 

treatment 

Before 

treatment 

Parameters 

- 5.2 9.0 pH  mg/L 

25.9 6.3 8.5 DO  mg/L 

66.2 340 1006 COD  mg/L 

79.9 201 1000 BOD5  mg/L 

60 1.0 2.5 T.P   mg/L 

62.4 1.09 2.9 T.N   mg/L 
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present in the sewage on the other hand. The researcher (Tam et al., 1994) showed that the outer carbon-source 

gives a high removal percent rate of nitrate. De-Li et al., (2006) explained the efficiency combination of 

microorganisms (bacteria and fungi) in the removal of a number of contaminants from wastewater as the use of a 

combination of Fusarium oxysporum and Pseudomonas stutzeri cause the removal rate of nitrogen 87% during the 

period of treatment 6 days as it is there are many fungi and yeasts have the ability to remove nitrates. The fungi are 

one of efficient microoganisms in the biological treatment of sewage and industrial water due to their production of 

chemical matter such as amylase, chitin, chitosan, glucosamine, antimicrobials, lactic acids and contain extracellular 

enzymes for analysis of Pheonolic materials, pigments and hydrocarbons by oxidation reactions (D’Annibale et al., 

2004).The decline in the proportion of nitrates at the lack of oxygen due to the activity and efficiency of 

microorganisms on nitrate reduction process of denitrification (anaerobic conditions) and the transfer of all forms of 

the nitrogen to nitrogen gas with the use of outer organic carbon in the nitrate reduction (Jaouani et al.,2005) 
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