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Background: In the current study, the enzyme cytosine deaminase was extracted 

from ready-made bread Saccharomyces cerevisiae yeast, which represented different 

types from the local market. Methodology: About 100 grams were subjected to 50 

mL of toluene with the aid of gentle heating at 45°C. Then, 100 mL of cold water 

was added, and incubated at 4°C for 18 hours. The water layer was then centrifuged 

and subjected to various purification steps for the enzyme, including salt 

precipitation, ion exchange, and gel filtration. Results: The local Iraqi type showed 

the best specific activity of 12.267 U/mg, while the specific activity of the enzyme 

after DEAE-cellulose purification was 216.66 U/mg. The specific activity reached 

571,428 IU/mg after the Sephadex G-200 gel exclusion step. Conclusion: The 

choice of bread yeast for the extraction of the cytosine deaminase enzyme is due to 

its ready availability, fast growth and reproduction, dense growth, and lack of any 

negative impact on human health. Among the tested yeast strains, the local strain 

Iq.3 demonstrated superior efficiency in enzyme production when compared to 

others. Given the characteristics of the local yeast, it is crucial to investigate and 

utilize its potential for medical applications. 
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 INTRODUCTION 

    The Yeast Saccharomyces cerevisiae is considered an important fungus for economic and medical applications. Its 

importance has progressed nowadays as it is widely entered into the field of industrial fermentations and vitamins, 

fats, proteins, biological control agents, and other food materials production (1, 2, 3) Besides; Yeast has been used in 

combating soil fungi, and combating some fungal diseases, it is regarded to get a promise rule that received great 

attention in combating and treating some diseases especially in cancer (4,5). The enzyme cytosine deaminase has been 

detected in many living organisms, including bacteria, yeast, fungi, and prokaryotic cells, whereas higher eukaryotic 

organisms, such as plants and mammals, lack the presence of this enzyme (6). This enzyme, extracted from baker's 

yeast S. cerevisiae, removes the amine group from the base 5-fluorocytosine (5-FC) and converts it to 5-fluorouracil. 

The latter is one of the most famous chemotherapeutic agents that possesses a role in cancer treatment (7,8). The 

compound 5-fluorouracil is one of the fluorinated pyrimidines, which are analogs of the natural nitrogenous base 

uracil. It has been used for more than 30 years as an anti-cancer agent to treat cancerous tumors such as skin, breast, 

and colon cancer (9,10). Therefore, many researchers have suggested giving (5-FC) orally and implanting the 

extracted enzyme capsule at the treatment site, near or in the tissue affected by the cancerous tumor (11,12). 

Therefore, the current study focuses on the importance of this enzyme and aims to extract and purify the enzyme 

cytosine deaminase from different sources of commercial bread yeast (S. cerevisiae) purchased from Iraqi markets, 

and to compare it with the locally handmade bread yeast culture regarding the enzyme yields and its specific activity. 

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
https://doi.org/10.24126/jobrc.2025.19.3.848
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METHODOLOGY 

Extraction and production of the enzyme cytosine deaminase from bread yeast S. cerevisiae:  

Depending on the method described by the researchers Ipata and Cerignani (1978), with some modifications in the 

proportions of extracted solvents (13).  

Sample collection 

From the Iraqi market, four beaker yeast samples as dry yeast granules of S. cerevisiae were purchased, 

representing different origins of well-known brands supplied by foreign companies found at Baghdad local markets in 

July 2022.  In addition, an isolate of S. cerevisiae was obtained from dough and employed in the current study. The 

symbols in Table (1) represent the four foreign companies’ yeast sources and the local one, with three replicates for 

each. 

Table (1): The four kinds of bread yeast S. cerevisiae with their origin and symbols 

Sample Kind Trade mark Origin Symbol 

Turkish yeast1 Saf-instant Türkiye T1 

Turkish yeast2 Saf-instant Türkiye T2 

Turkish yeast3 Saf-instant Türkiye T3 

Iranian yeast1 Klar Maya Iran Ir 1 

Iranian yeast2 Klar Maya Iran Ir 2 

Iranian yeast3 Klar Maya Iran Ir 3 

Russian yeast1 GLORIPAN Russia R 1 

Russian yeast2 GLORIPAN Russia R 2 

Russian yeast3 GLORIPAN Russia R 3 

Iraqi yeast1 Local production Iraq (handmade) Iq 1 

Iraqi yeast2 Local production Iraq (handmade) Iq 2 

Iraqi yeast 3 Local production Iraq (handmade) Iq 3 

 

Extraction Cytosine Deaminase Enzyme:  

      About 100 grams of ready-made bread yeast from each type mentioned in Table (1) were suspended with 50 mL 

of toluene to extract the enzyme cytosine deaminase from the yeast. Organic toluene will cause cell wall rupturing 

with the aid of a water bath at 45°C for one hour, with three replicates. The mixture was left at room temperature for 

2-3 hours, and then transferred to a separator funnel. 100 mL of cold water was added to the mixture, with gentle 

shaking for half an hour. The mixture was incubated at 4°C for 18 hours. The separated aqueous layer had been 

subjected to a cool centrifuge at 10000 rpm for 20 minutes at 4°C. The supernatant represented the crude extract for 

the enzyme, which had been subjected to different steps. Provide a concise and precise description of the 

experimental results, their interpretation, as well as the experimental conclusions that can be drawn from enzyme 

purification employing the measurement of specific enzyme activity and protein content in each step. 

Measuring the Activity of the Enzyme Cytosine Deaminase: 

According to the Ipata method (13), the enzyme activity was measured by taking 0.2 mL from the crude extract 

mixed with 0.3 mL of 0.1M Tris-base buffer, pH 7and an adequate amount of 0.5 mL of the enzyme-substrate 

0.001M cytosine in a glass test tube to get the total volume of 1 mL. After 30 min of incubation at 37°C, the mixture 

was diluted with 4 mL of 0.1 N HCI to stop the reaction and measure the conversion of the substrate cytosine to the 

product uracil with a spectrophotometer at 286nm.  The blank was prepared in the same manner by adding 0.5 mL 

H2O instead of the substrate. Enzyme activity, enzyme-specific activity, and the enzymatic yield were calculated by 

applying the following equations (14) 

*Enzymatic activity (U/mL) =Total volume of reaction medium × absorbance / Volume of enzyme added to the 

active agent x time x enzymatic factor 

* Specific activity = enzymatic activity/protein concentration 

* Enzymatic yield = total activity of the step / total activity of the purification step of the extract x 100. 

*International unit (U) = a unit of an enzyme's catalytic activity. U (μmol/min) is defined as the amount of the 

enzyme that catalyzes the conversion of one micromole of substrate per minute under the specified conditions of the 

assay method.  
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Estimation of Total Protein Concentration: 

     The Biuret method (15) was used to estimate the amount of protein in the crude extract of bread yeast S. cerevisiae 

for all types as well as in all stages of extraction, purification, and characterization. This method depends on the 

reaction of the basic copper solution (basic copper sulfate) present within the contents of the reagent solution with 

Nitrogen atoms present in the peptide bonds of the protein, forming a complex with a purple color. A standard curve 

for the protein of known concentrations of bovine serum was employed, and a straight-line equation was applied for 

the calculation of protein concentration in each step. The assay involved a reaction of 1 mL of the extracted enzyme 

with 0.5 mL of the Biuret reagent; the change in the color was read at 540 nm. 

Steps for Purification of the Enzyme Cytosine Deaminase: 

A- Precipitation of the enzyme with ammonium sulfate salts 

The volume of the crude extract solution for all types, with their replicates, had been measured. According to that, 

specific amounts of ammonium sulfate (NH4)2SO4 were added to each crude extract of the enzyme to get saturation 

percentages that ranged between (60-70) % (13). The precipitated proteins were separated using a Cooling Centrifuge 

at a speed of 10,000 rpm at 4°C for 20 minutes. This process was repeated by taking the filtrate and adding 

ammonium sulfate crystals to it until the saturation rate reached 70% under the same conditions. The filtrate was 

discarded, and the precipitate was dissolved in the smallest volume of 0.1 M Tris-base buffer at pH 7. The enzymatic 

activity, protein concentration, and specific activity were measured for all solutions. 

B- Purification of the enzyme with membrane sorting (Dialysis): 

     The dialysis process was carried out on the enzyme solution obtained from the ammonium sulfate precipitation 

step to remove the salt residue. The enzyme’s solution was placed in a dialysis bag supplied by the USA/Spectrum 

Company, which allows the passage of substances less than 120 kDa. The bag was placed in a container containing 

0.1M Tris-base buffer solution, pH 7, for 24 hours. The dialysis bag was placed in a container containing fine sucrose 

particles for the enzyme solution’s concentration. Enzymatic activity, enzyme-specific activity, and protein 

concentration were estimated in the selected yeast samples. The semi-purified enzyme was stored at -20°C until other 

purification steps were performed (16). 

A comparison of specific activity and protein concentration among the four types in this step was made, so that the 

most efficient and effective enzyme activity for the yeast type is selected to complete the subsequent purification steps 

to obtain a pure enzyme that possesses biological applications. 

C-Purification of the enzyme with Ion-exchange chromatography 

      The diethylaminoethyl cellulose exchanger DEAE-Cellulose was prepared according to the method described by 

(17). The DEAE-Cellulose ion exchanger column had dimensions of (3 x 12) cm, with the total volume of the column 

being 85 mL. The flow speed was adjusted to 30 mL/hour, with pH of 7.2 using buffer solution of 0.05 M. After 

performing the dialysis process, 10 mL of the concentrated protein solution resulting from the ammonium sulfate 

precipitation step was added to the walls of the DEAE-Cellulose ion exchanger column slowly using a dropper. The 

column was washed with a Tris-base buffer solution at a concentration of 0.05 M, pH 7.2, to remove unbound 

proteins at a flow speed of 30 mL/hour. Each 5 mL eluate was collected from the column into separate tubes, and an 

absorbance reading was taken for each portion at 280 nm using a spectrophotometer. The proteins bound to the 

column were recovered with a 0.1-0.5 salt gradient using a 0.05 M base buffer solution with a pH of 7.2 containing 

0.5 M potassium chloride with a flow rate of 30 mL/hour and collecting the eluted portions in parts of 5 mL/part, 

followed by measuring the absorbance in each recovered part at a wavelength of 280 nm. 

D- Purification of the enzyme with Gel filtration chromatography 

     The gel filtration chromatography technique was employed for further enzyme purification. Using a Sephadex G-

200 column prepared according to the manufacturer's instructions (Pharmacia Fine Chemicals), the gel was packed 

into a glass column with dimensions (1.5 x 80) cm, and the material was left to settle. The column was calibrated 

using a 0.25 M Tris-base buffer solution at pH 7.2 and a flow rate of 30 mL/hour to collect an elution of 5 mL in 

separate tubes. An Aliquot of 5 mL from the concentrated semi-purified enzyme in the ion exchange step was placed 

gradually on the internal walls of the gel filtration column. The collected 5 mL eluate was followed by an absorption 

reading at 280 nm. Enzymatic activity, enzyme-specific activity, and protein concentration were estimated for the 
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portions that gave positive results in the disc method for enzyme detection (18). 

Detection of the enzyme by the disc method: 

     The semi-purified enzyme was detected using the disc method after collecting the portions with the best peak 

readings, in all purification steps, to improve their enzymatic activity. The cytosine substrate was prepared with a 

concentration of 0.05 M, and 0.01% phenol red dye was added to agar at 1.5% to prepare 100 mL using a phosphate 

buffer solution of 0.1 M at pH 5.9. The mixture was sterilized through a 0.22 µm Millipore filter and poured into a 

sterile petri dish to form a 2 mL layer. A sterile disc of Whatman No.1 filter paper, 6mm in diameter, saturated with 

enzyme mixture, was placed on the surface of the agar and incubated in the Petri dishes at 37 °C for 8-12 hours. A 

control dish was used by submerging the paper disc in a phosphate buffer rather than the enzyme mixture. The 

positive result will indicate the appearance of a red area around the disc. Enzymatic activity, enzyme-specific activity, 

and protein concentration for the positive-elution fractions were estimated. These parts were stored at -20°C for 

subsequent purification steps (19). 

 

RESULTS  

Extraction and Purification of Cytosine Deaminase Enzyme from Four Types of Bread Yeast S. cerevisiae 

A-Crud extraction of the Enzyme from the yeast 

     The cytosine deaminase enzyme was extracted from S. cerevisiae bread yeast using toluene for cell wall 

rupturing according to the method described by Ipata (13). The specific activity of the crude extract was estimated 

for replicates of all yeast types included in the current study, as shown in Figure (1). 

 

                      

Figure (1): The Specific Activity of the cytosine deaminase enzyme for the four types of crude bread yeast 

Saccharomyces cerevisiae extracts with their replicates. 

      The average specific activity of the cytosine deaminase enzyme extracted from different types of bread yeast in 

triplicate is as follows: Turkish type (9.891) U/mg protein, the Iranian type (11.15) U/mg of protein, the Russian 

type (9.44) U/mg of protein, while for the local type, the specific activity was (12.2683) U/mg as the best result. 

The cytosine deaminase extraction procedure was similar to a study by (20) for manufactured bread yeast, as the 

specific activity of the crude extract reached 9.6 U/mg protein. 

B- Precipitation of the enzyme with ammonium sulfate salts: 

      The enzyme precipitation procedure for the four types of bread yeast extracts (Turkish, Iranian, Russian, and 

the local) by ammonium sulfate in saturation percentages of 60-70% showed enzymatic activity and specific 

activity after performing the dialysis process, as appeared in Tables (2, 3, 4, and  5), respectively. 
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TABLE (2).THE CRUD AND SALT PRECIPITATION CYTOSINE DEAMINASE ENZYME SPECIFICATION FOR TURKISH BREAD YEAST 

% 

Enzyme 

Yield 

No. of 

Purification 

Total 

Activity 

(U) 

Specific 

activity 

(U/mg) 

Protein 

Concentration 

(mg/ml) 

Enzyme 

Activity 

(U/ml) 

Volume 

(ml) 

Yeast 

Type 
The Step 

100 1 682 9.93 0.78 7.75 88 T1 

Crud Extract 100 1 617.6 9.43 0.77 7.266 85 T2 

100 1 784.4 10.37 0.84 8.716 90 T3 
11.03 1.29 75.24 12.86 0.39 5.016 15 T1 Precipitation with 

Ammonium 

Sulphate (70% 

saturation) 

10.76 1.32 66.5 12.5 0.38 4.75 14 T2 

12.20 1.28 95.77 13.29 0.45 5.983 16 T3 

8.63 * 0.328 NS 52.95 * 2.074 * 0.381 * 1.217 * 11.02 *       LSD value 

(*) P≤0.05 

TABLE (3).THE CRUD AND SALT PRECIPITATION CYTOSINE DEAMINASE ENZYME SPECIFICATION FOR IRANIAN-TYPE BREAD 

YEAST 

% 

Enzyme 

Yield 

No. of 

Purification 

Total 

Activity 

(unit) 

Specific 

activity 

(unit/mg) 

Protein 

Concentration 

(mg/ml) 

Enzyme 

Activity 

(unit/ml) 

Volume(ml) 
Yeast 

Type 
The Step 

100 1 888.03 11.2 0.88 9.867 88 Ir1 

Crud Extract 100 1 887.04 12.29 0.82 10.08 85 Ir2 

100 1 789.82 10.93 0.87 9.516 90 Ir3 

12.32 1.20 109.49 13.5 0.45 6.083 15 Ir1 Precipitation 

with 

Ammonium 

Sulphate (70% 

saturation) 

11.94 1.1 105.99 13.58 0.52 7.066 14 Ir2 

9.09 1.13 71.796 12.46 0.48 5.983 16 Ir3 

9.162 * 0.302 NS 72.37 * 2.063 * 0.391 * 2.156 * 11.02 *      LSD value 

(*) P≤0.05 

TABLE (4).THE CRUD AND SALT PRECIPITATION CYTOSINE DEAMINASE ENZYME SPECIFICATION FOR THE RUSSIAN TYPE BREAD 

YEAST 

% 

Enzyme 

Yield 

No. of 

Purification 

Total 

Activity 

(unit) 

Specific 

activity 

(unit/mg) 

Protein 

Concentration 

(mg/ml) 

Enzyme 

Activity 

(unit/ml) 

Volume(ml) 
Yeast 

Type 
The Step 

100 1 507 9.5 0.65 6.183 82 R1 

Crud Extract 100 1 455.3 8.97 0.57 5.116 89 R2 

100 1 496 9.84 0.63 6.2 80 R3 

11.45 1.11 58.05 10.63 0.42 4.466 13 R1 Precipitation 

with 

Ammonium 

Sulphate (70% 

saturation) 

10.75 1.13 48.99 10.2 0.32 3.266 15 R2 

11.89 1.16 58.99 11.43 0.43 4.916 12 R3 

10.02 * 0.297 NS 61.28 * 2.192 * 0.309 * 2.075 * 10.46 *       LSD value 

(*) P≤0.05 

TABLE (5).THE CRUD AND SALT PRECIPITATION CYTOSINE DEAMINASE ENZYME SPECIFICATION FOR THE LOCAL IRAQI-TYPE 

BREAD YEAST 

% 

Enzyme 

Yield 

No. of 

Purification 

Total 

Activity 

(U) 

Specific 

activity 

(U/mg) 

Protein 

Concentration 

(mg/ml) 

Enzyme 

Activity 

(U/ml) 

Volume(ml) 
Yeast 

Type 
The Step 

100 1 857.9 11.34 0.84 9.53 90 Iq1 

Crud Extract 100 1 967.1 12.26 0.83 10.18 95 Iq2 

100 1 957.9 13.205 0.78 10.3 93 Iq3 

11.62 1.126 99.75 12.78 0.52 6.65 15 Iq1 Precipitation 

with Ammonium 

Sulphate (70% 

saturation) 

13.70 1.144 132.5 14.03 0.59 8.283 16 Iq2 

1136 1.09 108.9 14.40 0.54 7.78 14 Iq3 

8.934 * 0.241 NS 62.36 * 2.762 * 0.309 * 2.188 * 10.61 *       LSD value 

(*) P≤0.05 



 

JOURNAL OF BIOTECHNOLOGY RESEARCH CENTER, VOL. 19, NO. 3 (2025)                 

65 

 

    As shown in the previous tables for the foreign types, results for specific activity were arranged as follows: 

Iranian specific activity (13.18U/mg), Table (2), the Turkish yeast specific activity (12.883 U/mg), Table (3), and 

finally, Russian specific activity (10.7533 U/mg), Table (4). The study results for the precipitation process showed 

the highest specific activity, reaching (13.8566 U/mg). Several purification times 1, 09 times, and an enzymatic 

yield of 11,47 %, as in Table (5), for a saturation rate of 60%, thus purification steps for the cytosine deaminase 

enzyme extracted from the local yeast type had been chosen in the remaining steps. 

Choosing the most efficient type of yeast in producing the enzyme cytosine deaminase:  

    The choice of bread yeast in the production of the cytosine deaminase enzyme is due to its ease of obtaining, rapid 

growth and reproduction, dense growth, and no pathological effect on human life. To determine the most efficient 

type, the enzyme was extracted from the four models (Turkish, Iranian, Russian, and local). There were three 

repetitions of the extraction and purification process by precipitation. During the extraction process, local yeast Iq.3 

was identified as the best and most efficient for producing the enzyme, with a specific activity of 13.2 U/mg of 

protein, as shown in Figure (1). Based on these results, local yeast Iq. 3 were selected for enzyme production, and 

the subsequent purification processes were carried out. The enzyme was characterized, and the optimal conditions 

for it were studied.  
C-Ion exchange chromatography:  

     The ion exchange results showed that only one protein peak appeared in the washing step, devoid of enzymatic 

activity in its constituent parts. In contrast, two protein peaks appeared in the recovery process using potassium 

chloride, as shown in Figure (2), and when enzymatic activity was detected in these peaks using the detection disc 

method: Parts (36 - 41) in the recovery stage showed enzymatic activity, and their absence in the other protein peak 

parts. 

 

Figure (2): Ion exchange chromatography using the DEAE-Cellulose ion exchanger with dimensions of (2 x 21) cm to purify the 

enzyme cytosine deaminase produced from bread yeast S. cerevisiae, the local type with a Tris-base buffer solution, 
concentration of 0.05 mol. 

 

     In this step, it is possible to increase the enzyme’s specific activity by concentrating the protein peak component 

parts that give enzymatic activity. The specific activity was raised to 216.66 U/mg, with a number of purifications of 

16,407 times and an enzyme yield of 1.475% as shown in Table (6). 

D-Gel filtration using Sephadex G-200 gel:  

     The enzymatic solution obtained from the ion-exchange process was concentrated and added to a gel filtration 

column (Sephadex G-200). It was observed that a single protein peak appeared when measuring fractions at 280 nm 

Figure (3) and upon detecting enzymatic activity in the constituent fractions. For these peaks, using the disc method, 
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the parts that make up the protein peak (6-19) showed enzymatic activity, whereas it was absent in the parts that make 

up the other protein peaks. Then, the collected parts of the protein peak that gave activity were concentrated, and the 

specific activity was measured. It was 571,428 U/mg, with a number of purifications of 43,273 times, and an 

enzymatic yield of 0.647%, as shown in Table (6). 

 
Figure (3): Gel filtration to purify the enzyme cytosine deaminase produced from yeast using a Sephadex G-base column 

(1.5 x 70 cm) at a flow speed of 30 ml/hour with 0.25 M Tris-base buffer, pH 7.2, the ratio of collection 5 ml/part. 

Table (6): Stages of purification of the cytosine deaminase enzyme extracted from local type (Iq3) S.cerevisiae bread yeast 
% 

Enzyme 

Yield 

 

No. of 

Purification 

 

Total 

Activity 

(unit) 

 

Specific 

activity 

(unit/mg) 

 

Protein 

Concentration 

(mg/ml) 

Enzyme 

Activity 

(unit/ml) 

Volume 

(ml) 

Yeast 

Type 
The Step 

100 1 1545 13.205 0.78 10.3 150 Iq3 Crud Extract 

7.553 1.338 116.7 17.681 0.44 7.78 15 Iq3 

Precipitation with 

Ammonium 

Sulphate (70% 

saturation) 

2.944 16.407 45.5 216.66 0.021 4.55 10 Iq3 

Ion exchange 

chromatography 

purification with 

DEAE-Cellulose 

ion exchanger 

1.294 43.273 20 571.428 0.007 4 5 Iq3 
Gel filtration using 

Sephadex G-200 gel 

Purification 

 

Detection of the enzyme activity by the disc method:  

The purified enzyme from the ion exchange and gel filtration purification steps was detected using the disc method 

after collecting the portions with the best peak readings separately, to improve the presence of this specific enzyme 

and its enzymatic activity. From Figure 4, it was observed that a red halo formed around the tablet due to the 

enzyme’s activity in removing the amino group from cytosine, converting it to uracil and forming ammonia, thereby 

altering the medium's pH and color from yellow to red. 

                  

 

       

 

 

 

 

Figure (4): Enzyme detection test by the disc method (1. Ion exchange., 2. Gel filtration, 3. Crude extract, 4. Control disc) 
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DISCUSSION 
      In some studies, the cytosine deaminase enzyme was extracted from bread yeast using ethyl acetate rather than 

toluene, and the specific activity reached (0.037) U/mg protein (21,22). Other studies have reported the use of several 

methods for extracting enzymes from various microorganisms. The enzyme was extracted from the bacteria 

Escherichia coli after the disruption of the bacterial cell wall with an ultrasonic oscillation device, and the specific 

activity reached (5.28) U/mg protein (23). The Cytosine deaminase enzyme was extracted from the parasite 

Trichomonas vaginalis, with a specific activity of 3.18 U/mg protein (24), whereas in another study, the enzyme was 

extracted from Turkish-type bread yeast by ammonium sulfate precipitation, the specific activity reach the best value 

12.5 U/mg at a saturation rate of 60% ammonium sulphate with several purification times of 1.302 times, and an 

enzymatic yield of 4.82% (20). While in  Ipata’s study 1978 (13)  saturation rates (60-70) % of ammonium sulfate 

were used to concentrate the enzyme from bread yeast, the specific activity reached 14.3 U/mg of protein and an 

enzymatic yield of 53%, with a number of purification times of 1.5 times. Another study used  (30-55%)  of 

ammonium sulphate to concentrate the enzyme produced by E.coli bacteria, with a specific activity reached 10,817 

U/mg of protein, 2,048 times of purification, with an enzymatic yield of 5,589% (21). An additive purification step 

was used by Abbas, 2000 (2) ,who purified the enzyme from manufactured bread yeast . The ion exchanger was used 

after concentrating the portions of the protein’s peak that showed enzymatic activity; their specific activity was 

measured, reaching 358 unit/mg protein, with 37.29 times purified, with an enzymatic yield of 2.55%. Another study 

used an ion exchanger as a third step to purify the enzyme from bread yeast after gel filtration chromatography; the 

specific activity reached 1973 IU/mg, with a number of purification times of 214.4 times and an enzyme yield of 14% 

(13). In a previous study, the enzyme cytosine deaminase ,which purified from E.coli bacteria using an ion exchanger 

as a second stage for purifying the enzyme, the specific activity reached 189.52 units/mg with a number of 

purifications of 35.89 times, and enzyme yield of 5.025% (23). The enzyme acting to bind to the ion exchanger could 

indicate that the cytosine enzyme carries a negative net charge at pH 7.2, as an opposite charge to the ion exchanger, 

which is the result of the enzyme’s binding to the positive groups possessed by the ion exchanger.  

     A study by (20) used a separation column (Sephadex G-200) after the ion exchange step in purifying the cytosine 

deaminase enzyme, indicating that the specific activity of this enzyme extracted from manufactured bread yeast 

reached 400 units/mg protein with 41.6 purification times, with an enzymatic yield of 1.19%. In another study, the 

separation column was used as a second step , in purifying the enzyme from bread yeast , following the precipitation 

process with ammonium sulfate .The specific activity was 494 U/mg protein, the number of purification times was 

53.69 times, and the enzymatic yield was 19% (13). For the researcher (Katsuragi et al, 1989 (1), who used Sepharose 

CL-4B gel filtration as a third step in purifying the enzyme cytosine deaminase from bread yeast, the specific activity 

reached 42 U/mg protein, with 1,100 puification times, with an enzymatic yield of 5.7%. whereas Al-Baer  et al.,2017  

used a Sepharose 6B gel filtration column as a third step in purifying the enzyme from E. coli, where the specific 

activity reached 302.272 U/mg of protein and the number of purification times was 57.248 times, with an enzymatic 

yield of 2.099% .(23) 

      The Yeast S. cerevisiae is considered an important fungus for economic and medical applications, and due to its 

importance, recent studies have focused on its molecular and genetic levels (25). The benefits of this yeast were not 

limited to being used in the manufacture of bread and pastries as a main food ingredient in many countries, especially 

developing ones (26), also this yeast was also included in systems and strategies for improving and developing food 

sources, both commercially and industrially, in addition to important modern studies that focus on the production of 

important food and therapeutic materials (27,28,29,30,31). Including the enzyme under study. All of this has led 

scientists and researchers to widely understand the structure of this yeast and to identify its genetic components (12), 

enabling them to use it in genetic modification and cloning studies to produce many food, agricultural, and medical 

materials. 
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CONCLUSION 

      The choice of bread yeast for the extraction of the cytosine deaminase enzyme is due to its ready availability, fast 

growth and reproduction, dense growth, and lack of any negative impact on human health. Among the tested yeast 

strains, the local yeast strain Iq.3 demonstrated superior enzyme production efficiency when compared to others. 

Given the characteristics of the local yeast, it is crucial to investigate and utilize its potential for medical applications.  
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 مىٍس مه مختلف أوواع خمٍرة الخبس الجاهسة فً السوق المحلًأاروت إوتاج إوسٌم الساٌتوسٍه دي دراست مق

 

عبذ مطرمىى 
1

مٍلاد عذوان مسهر   ،    
2

حسهزٌىب ٌاسٍه محمد    ،    
3 

 

 جبيؼت حكشٌج، انؼشاق ، هٍت انخشبٍت نهؼهىو انظشفتك  1،2 

 ٍ، انؼشاقجبيؼت انُهشٌ ، يشكض بحىد انخمٍُبث الاحٍبئٍت                        3

 

 الخلاصت 

مواد ال انًخىفشة فً انسىق انًحهٍت. اَضٌى انسبٌخىسٍٍ دي ايٍُض يٍ ػذة اَىاع يٍ خًٍشة انخبض ص: فً انذساست انحبنٍت حى اسخخلاخلفٍت عه الموضوع

يم حىنىٌٍ كًزٌب ػضىي نخحطٍى  جذاسخهٍت انخًٍشة، يغ حسخٍٍ  00غشاو يٍ كم يٍ الاَىاع لٍذ انذساست انى 100حى حؼشٌض حىانً  :وطرق العمل

دسجت يئىٌت نًذة  5يم يٍ انًبء انببسد إنى انخهٍظ انببسد وحضُج ػُذ دسجت حشاسة   100ت  وأضٍف دسجت يئىٌ 50فً حًبو يبئً ػُذ دسجت حشاسة 

ً يغ إخضبػهب نخطىاث حُمٍت يخخهفت نلإَضٌى بًب فً رنك انخشسٍب ببنًهح وانخببدل 11 الأٌىًَ  سبػت، لاسخخشاج الإَضٌى ثى حى طشد طبمت انًبء يشكضٌب

( وحذة دونٍت/ يهغى 122221انُىع انؼشالً انًحهً لذسِ ) انخبو أٌ يخىسظ انُشبط انُىػً نهًسخخهضوكبَج انُخٍجت  :الىتائج .وحُمٍت انخششٍح انهلايً 

وحذة دونٍت/  212222انسهٍهىص انزي أػطى َشبط َىػً لذسِ  -DEAEكأفضم َخٍجت حى اخخٍبسهب نخطىاث انخُمٍت الإضبفٍت انًخضًُت حطبٍك ػًىد 

ٌؼىد اخخٍبس خًٍشة  :الاستىتاجاث .Sephadex G-200وحذة دونٍت/يهغى بؼذ خطىة الاسخخلاص انجم  0112521انُىػً إنى  يهغى. وطم انُشبط

َسبٌ. انخبض لاسخخلاص إَضٌى انسٍخىصٌٍ دٌبيٍُبص إنى سهىنت حىفشهب وسشػت ًَىهب وحكبثشهب وكثبفت ًَىهب وػذو وجىد أي حأثٍش سهبً ػهى طحت الإ

كفبءة فبئمت فً إَخبج الإَضٌى ببنًمبسَت يغ غٍشهب. وَظشا نخظبئض  Iq.3ٍشة انخً حى اخخببسهب، أظهشث سلانت انخًٍشة انًحهٍت يٍ بٍٍ سلالاث انخً

 .انخًٍشة انًحهٍت، فًٍ الأهًٍت بًكبٌ انخحمٍك والاسخفبدة يٍ إيكبَبحهب نهخطبٍمبث انطبٍت

 

 .ضانخششٍح انهلايً، خًٍشة انخب ،DEAEسهٍهىص إَضٌى َبصػت أيٍٍ انسٍخىصٌٍ، ػًىد ان احٍت:مفتالكلماث ال

 

 

 

 

 

 

 

  


