[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.24236330.1400.8.4.3.8 ]

[ DOI: 10.52547/nbr.8.4.279 ]

Research Article g Ao
Nova Biologica Reperta 8(4): 279-288 (2022) ) pele 5o (g sLrasl

_ _ OF- ) YA JIYVA Slorio oF o)l A al>
Print ISSN: 2423-6330/0nline ISSN: 2476-7115 _
) S oyle olBisls ol jLacl
https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.29252/nbr.8.4.279

38 SLUSIIIT jaas 10 jlaumnST o 3T (S axfliag

Sy a9 5590 Fhoo ) dmb
ulfl ‘CM‘L) ‘QM oKisls ‘f5l.c IXASA K ‘wL.M; S ) 05;
armrah@guilan.ac.ir .s5ls,s cwom, db :L3lKe Jgios

S (o gy sl (G5nST Sl w555 Sy oS Sy 5950 5 eolitl b ) calises (glaosle sy SgrmslaanST (sla STy Sl m il ouaSy
IS oyl ol b olyy slaclale jo 5 a8 oo Joe (sbo (35,0 o jne a3 )0 Glujely Slyie @ o laclale o (y5nST Jbd slaaiss
W5)l0 2929 S8 dlyg, (Gl @35 )3 ol ke 4 a5 I8 slaalis g sl 0ged Jre 2l Gardes (Bib 5l als ) (el g p 4l CLB
el 03 gy STy Slad y Crng 2985 5 a5 g )nl Sl A g 298 5 (orledts ez I L cyliS ST 51 g0 ol (55l
OV @se Jsb 3o upe Floieel-F GleST 5l 56 (S Jpame Gl 00, Jlis Boyb | yregids il fawgi S (hg; 4 STy Collad
[ ST o5l Clad oS 5 93y a5 al ools (lis anlllas ol )3 395 00 (6725050l (rang 985 5 (ledeiS (MBS 5 jpa )3 BB T ke @ Yol
dooniiS s 51 Sy 0 Vimax 5 Kim slocals piolio (8,1 51l Vo oo /00 5 <10+ oy 4 ekidsts 5 (aag st sl 1C60 nolis 5 a8 oo oo
o9 295 Aty b (e Vga w10 F0 5 010 o5 Geledst 5 g 98 sln Ki e (izren am oo (LA ) e meilSe (09 (2B
ol ol oslo iy~ el ShieS 4y gty Jlail Jules 5 VL oo 308 glls (Ki 5 1C50 y2aS juoliie (2tls Jodo 4y (oekedsts b auglie o

I SlaeS Ty colled 65658 Gl S res st 45 Dpd o (s S A

0utiS g eol3T SIS0l cabedsis ccros gt o nST ST (golS sWo031s
Kinetic study of peroxidase enzyme in the presence of purine alkaloids
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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.

0.14
®[S]=0.01 mM
[S]=0.015 :111\(;‘)1'12
[SIF0.02mM 4
A[S]=0.03 mM
X [S]=0.05 mMO.08

| TAY

0.06

b B

0.04

0:02

—— 404
-0.5 0.5 1
-0.02 (1
ek IS g j9hm 0 (S loges B S
Figure 5. Dixon Plotsin the presence and absence of theophylline.
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