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 In Iraq, The glucose-6-phosphate dehydrogenase gene is an x-linked 

disease, and its deficiency is common throughout the world. This study 

was conducted to purify Glucose 6-phosphate dehydrogenase from 

favism patients and determination [Km, Vmax], and study the effect of 

optimum temperature, substrate, PH for G6pd in patient and control, the 

ongoing review presumed that the ideal pH of the enzymatic concentrate 

was in the reach [8-8.4]. the chemical has the most elevated compelling 

enzymatic at 8.5 pH for patients. The temperature of protein was steady 

to 37 ºC for patients and apparently exhibited the most elevated at 40 ºC. 

The constants were; for Michaelis-Menten of substrate [G6P] and the 

Vmax were [0.42mM] [27.17UI/ml] for patients and [0.142mM] and 

[79.36UI\ml] for control respectively. 
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1. Introduction 

G6PD enzyme activity is necessary for RBC survival as it catalyzes the main metabolic pathway fit for 

creating decreasing capacity to these cells lacking mitochondria [1]. Diminishing power, provided as 

NADPH, is fundamental as an electron giver, for example compound decrease, for detoxifying oxidative 

difficulties to cells. The metabolic responses concerned are important for the pentose phosphate pathway 

(PPP) the oxidation of glucose-6-phosphate into 6-phosphoglucono-δ-lactone, which all the while decreases 

NADP+ to NADPH. The electron of NADPH passes to bountiful glutathione dimers (GSSG) through 

another protein, glutathione reductase. Decreased glutathione monomers (GSH) address the essential guard 

against hydrogen peroxides, natural peroxidaes, and free revolutionaries. When G6PD works ordinarily, the 

channel of electrons from the NADPH pool brought about by oxidative test inside the cell prompts the PPP 

to advance quickly as per need, for example keeping a NADP-NADPH balance that emphatically inclines 

toward NADPH. This thusly keeps up with the oxidized-diminished glutathione (GSSG-2GSH) balance 

firmly toward the decreased state, for example 1:500 at consistent state (Greene, 1993). G6PD deficiency 

was found during the 1950s because of explores directed to find the reason why some persistent treated by 

primaquine create to the hemolytic impacts [2] the prevalence of G6PD deficiency correlates highly with 

geographical areas endemic to malaria and this has led to the hypothesis that G6PD deficiency confers 

protection against malaria [3]. 
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Favism, which is a severe hemolytic anemia that occurs after ingesting fava bean (FB), has been known 

since ancient times [4]. It occurs much more commonly in children than in adults [4]. The onset of 

hemolysis may be quite sudden, having been reported to occur within the first few hours after exposure to 

fava beans. More commonly the onset is gradual, hemolysis being noticed 1 to 3 days after ingestion of the 

beans. Infrequently hemolysis has been accounted for to happen after ingestion of different groceries like 

unripe peaches [5]. The urine becomes red or tea color, and in severe cases shock may develop within a 

short time [6]. 

 

2. Material and method 

 

Collection of samples 

Subjects and Methods: 

This case-control study conducted on100 children age from (2_18y), 60 samples were collected from 

patients with favism diagnosis by specialist as The glucose-6-phosphate dehydrogenase deficiency and 40 

visiting with outpatient for simple illnesses (such as upper respiratory tract infection). The study was carried 

out from 1st February 2021 to 30th September 2021. Seven milliliters of blood samples were obtained from 

all subjects (favism patient and control), all patients were collected from AL-Emamain AL-Kademyain 

teaching medical city. The purification procedure consisted of three steps: haemolysate preparation, 

ammonium sulphate precipitation and gel filtration on Sephadex G100. Some kinetic properties of glucose 

6-phosphate dehydrogenase enzyme were studied after the purification of the enzyme 

 

Preparation of the Haemolysate 

1. Fresh human blood collected in EDTA was centrifuged (15 min, 2500 x g). 

2. The red cells were segregated and washed multiple times with 0.16 M KCl, and haemolysed with 

five volumes of super cold water, 

3.  Centrifuged at 4℃, 10,000 x g for 20 min to eliminate the apparitions and unblemished cells  

 

Determination of G6PD activity 

G6PD was estimated spectrophotometrically at 37℃ as depicted by Beutler Briefly, the compound example 

was added to hatching combination containing 1 M Tris-HCl 0.5 mM EDTA (pH 8.0), 10 mM MgCl2, 0.2 

mM NADP and 0.6 mM glucose-6-phosphaten (G-6-P). The action estimation at 37℃ was directed by 

observing the expansion in retention at 340 nm because of the decrease of NADP. One protein unit 

addresses the decrease of 1µmol of NADP min-1 at 37℃, pH 8.0 

 

Kinetics study of G6PD after purification of enzyme by gel filtration using sephadex G100 

The kinetics of G6PD were studied after its separation and partially purified from the haemlysate of favism 

patient by gel filtration. These included: 

 

2.4.6.1. Effect of Glucose 6-phosphate concentration [G6P] as substrate: 

The effect of different concentrations of substrate on the activity of G6PD was studied using different 

concentrations of substrate [0.6, 0.0512, 0.0256, 0.0128, 0.064. 0.048, 0.024, 0.012] M of substrate. The 

relationship between each substrate concentration and the enzyme activity was plotted in order to determine 

the optimum substrate concentration for each enzymeactivity. Then the values of Km and Vmax for the 

g6pd were determined using the Line weaver- Burk plot [the relationship between 1/V versus 1/[S]]. 

 

2.4.6.2. Estimated of optimum pH: 

The pH effect in buffer solution [0.1M Tris-HCl pH 7.8] was studied at the velocity of the G6PD reaction. 
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Different pH solutions [11, 10, 9, 8, 7.6] were used with G6P at 0.6 mM and 37 ° C [G6PD kit Biolabo], 

and by plotting the relationship between reaction velocity and pH, the optimal pH was identified.  

 

2.4.6.3. Effect of temperature: 

G6PD kit Biolabo was used to measure the activity of G6PD in different temperatures [15, 20, 25, 37, 40, 

50] with the buffer solution [0.1M Tris - HCl pH 7.8] at constant substrate concentration (0.6mM) and then 

painted the relationship between the reaction velocity and the temperature to find out the optimum 

temperature of the enzyme reaction. 

 

3. Result 

Purification of Glucose 6-phosphate dehydrogenase enzyme from favism patients and control sample were 

performed by using sephadex G-100 column as a matrix as shown in figure (2)(3). The void volume (Vo) of 

the column was determined by using blue dextran as shown in figure (1). 

 

 
Figure (1): Gel filtration for blue dextran 2000 

 

 
Figure (2): Gel filtration for G6PD in control group 

 

 
Figure (3): Gel filtration for G6PD in patient group 
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Enzyme kinetics Study of G6PD 

Effect of the pH: - 

The results of the kinetic study of the enzyme is shown that the optimal pH of the enzymatic extract was in 

the range [8-8.4]as shown in figure [4]. 

 

 
Figure (4): The effect of pH of the enzymatic activity of G6PD in control and patients group 

 

Effect of temperature: 

Figure (5) showed that the enzyme was rather stable to 37 ºC for patients and were seen to exhibit the 

highest activities at 40 ºC, but lost its activity over 45ºC while in control. 

 

 
Figure (5): The effect of temperature of the enzymatic activity of G6PD in control and patients group 

 

3.5.4. Effect of substrate concentration: 

The effect of different concentrations of substrate on the activity of G6PD in patient and control was shown 

in figure (6) (7). The results of the kinetic constants estimated for the enzymatic extract were shown in 

Figure and table (8) (9) (1). 

 

 
Figure (6): The effect of substrate concentration on enzyme activity in control group 
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Figure (7): The effect of substrate concentration on enzyme activity in patient group 

 

 
Figure (8): Determination of Km and Vmaxfor G6PD of patients group using Lineweaver-Burk plot 

 

 
Figure (9): Determination of Km and Vmaxfor G6PD of control group using Line weaver-Burk plot 

 

Table (1): Km and Vmax values of purified G6PD from control, patients group 

 

Control 
Patients Parameter 

0.142 0.423 Km value [mM] 
79.36 27.17 V max value 

 

4. Discussion 

The different methods used to purify the enzyme from bacterial, fungal, plant, or animal sources were 

obtained in obtaining high purity of the enzyme, During this research the use of gel filtration technique with 

the Sephadex G-100 was the result of the specific efficacy [3.17 units / mg], total activity [34 units], 

purification number 4.23, enzymatic yield [22 %] and enzymatic efficacy [10.4 units / ml] for patients and 

the specific efficacy [10.4 units / mg], total activity [45 units], purification number 7.73, enzymatic yield 

[18 %] and enzymatic efficacy [34 units / ml] for control. The enzyme has the highest effective enzymatic 

at 8.5pH for patients and has the highest effective enzymatic at 8pH for control but lost its activity in low 

pH (acidic pH). It appears to be that these qualities are higher than for a typical individual and that 
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insufficient subjects are more essential than a sound one These outcomes assent with [2], [8] were found 

G6PD was more steady at pH 8.9 than at other pH values for the span of 48 hours. 

 

The enzyme showed that was rather stable to 37 °C and lost its activity over 40ºC. It has been shown that 

catalysts filtered from G6PD for patients are more temperature stable than that from the solid individual and 

these concurrence with concentrate by [8], [9]. The Michaelis-Menten constant of substrate [G6P] was 

[0.42mM] and the greatest speed Vmax [27.17UI\ml] for patients and the Michaelis-Menten constant of 

substrate [G6P] was[0.142mM] and the most extreme speed Vmax [79.36UI/ml] for control. KM values for 

not entirely set in stone for G6PD-lacking patients are lower than for the solid one. These outcomes show 

that proteins for inadequate subjects have more noteworthy fondness for G6P. Vmax values for people with 

G6PD inadequacy are lower than that for the sound one. Obviously the synergist movement of the protein 

in lacking subjects is lower than that for the ordinary individual and this outcome concurrence with 

concentrate by [2]. 

 

In one more concentrate on coriander leaves, the consistent worth of the Michaelis-Menten of 

substrate[G6P] was[0.263mM] and the greatest speed esteem Vmax [3.33 UI\ml] for purified Glucose 6-

phosphate dehydrogenase from diabetic patients by gel filtration method on Sephadex G100 [10]. 

 

5. Conclusion 

The characterization of the purified glucose-6-phosphate dehydrogenase established the optimum 

conditions for the activity of this enzyme and will allow their uses in various applications with maximum 

efficiency. 
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