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Kinetic study of peroxidase enzyme in the presence of purine alkaloids
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Correspondent author: Tayyebeh Rahmati Darvazi, armrah@guilan.ac.ir

Abstract. Peroxidase catalyzes different oxidation of substrates using hydrogen peroxide, a reactive oxygen specie
(ROS). ROS, at low concentrations, act as messenger to regulate intracellular signaling, whereas, at high
concentrations, they can overcome the immune system by creating oxidative stress. Some common beverages such as
coffee, tea and soft drinks contain high levels of xanthine alkaloids including theophylline and theobromine. In this
study, the effect of theophylline and theobromine on peroxidase activity was kinetically studied by measuring the
absorption of 4-aminoantipyrine, oxidized in the presence and absence of theophylline and theobromine at 510 nm for 3
minutes. The results showed that theobromine and theophylline acted as inhibitors with 1Cso of 0.50 and 0.55 mM,
respectively. Ky and Vmax vValues showed that both compounds are non-competitive inhibitors. The values of K; were
calculated as 0.03 and 0.045 mM for theobromine and theophylline, respectively. Lower values of K; and 1Cso for
theobromine compared to theophylline indicates that theobromine has a higher inhibition strength and binding tendency
to the enzyme-substrate complex. Hence, it is concluded that theobromine has a stronger inhibitory effect on POD
activity.
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Figure 1. Peroxidase activity in the different concentrations of theobromine and theophylline.
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Figure 2. Lineweaver-Burk plot in the presence and absence of theobromine.
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Figure 3. Lineweaver-Burk plot in the presence and absence of theophylline.
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Table 1. Comparison of the Km and Vmax Values, from Lineweaver-Burk plotsin the different concentrations of
theophylline and theobromine.
0.8 0.7 0.6 0.55 0.5 0.4 0 Theophylline(mM)

0.005 0.006 0.007 0.008  0.009 0.010 0.013 Km (mM)

12.886 15267 17.857 19.801 21.834 24509 31.948 Vmax (UMol/min)

0.8 0.7 0.55 05 0.45 0.4 0 Theobromine(mM)
0.0045  0.005 0.006  0.0065  0.008 0.009 0.013

Km (mM)
11.299 12303 15.083 16.313 20.202 22.321  31.948 Vmax (MMol/min)
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Figure 4. Dixon plotsin the presence and absence of theobromine.
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Figure 7. The Secondary Plot of Peroxidase in Presence of theophylline and theobromine.
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