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Oxidation-reduction reactions play a key role in 
ecologically important biogeochemical processes in 
soil and influence on soil chemical, biochemical, 
physical and biological properties. The redox poten-
tial is a critical environmental factor because it gov-
erns the chemical and biochemical form of many 
compounds and their availability for plants and soil 
microorganisms, and it also influences on the prod-
ucts of microbial metabolism in soil. Furthermore, 
oxidation and reduction of organic matter are inti-
mately linked with energy transformations which 
may form the basis of an energy-yielding metabolism 
[1–3]. 

Peat has traditionally been characterized in the 
Russian literature as possessing a hydrologically ac-
tive, low-density upper layer, and a higher-density, hy-
drologically inactive lower layer. This classification 
was formalized by Ingram [4] who identified the upper 
layer as the acrotelm and the lower layer as the ca-
totelm. The acrotelm contains roots and decomposing 
plant material, typically possesses a relatively a high 
hydraulic conductivity (~1 cm s-1), and crucially is de-
fined as the zone through which the water table fluctu-
ates. The catotelm is the water saturated anaerobic 
zone that comprises layers of defense peat with small 
pore spaces and hydraulic conductivity 3–5 orders of 
magnitude lower [5–7].

Peatland ecosystems are characterized by anaero-
bic conditions. Due to lack of oxygen, the decomposi-
tion process is very slow and hence contributes to the 
accumulation of huge amounts of organic matter. In 
contrast to a mineral soil system where the organic 
matter content makes up only a small fraction, the or-
ganic matter is an integral and substantial part of peat. 
In soil, the degradation and polymerization of organic 
compounds are responsible for the formation of humic 
molecules, which are characterized by a complex pol-
ymeric structure that contains mainly carboxylic and 
phenolic functional groups [8]. Mineralization of or-

ganic carbon or organic nitrogen conversions into CO2 
and NH4

+ can be carried out by a variety of microbial 
species. Microbially mediated transformation of or-
ganic matter, and specifically nitrogen-containing 
functional groups, occurs during microbial respiration 
through which the acquisition of organic forms of ni-
trogen appears to be mediated by redox chemistry [3, 
9, 10]. The activity of microbially derived extracellu-
lar hydrolytic and oxidative enzyme activities in peat, 
that responsible for the conversion of organic matter 
from high to low molecular weight compounds found 
in dissolved organic carbon (DOC), is principally reg-
ulated by temperature, redox potential, nutrient availa-
bility, and changes of pH [11, 12]. 

Soil organic matter transformation is strongly ef-
fected by the activities of soil microorganisms, which 
use many enzymes in their metabolic pathways. Ni-
trate reductase, xanthine oxidase, phenol oxidase and 
peroxidase are present in natural soil, and may origi-
nate from microorganisms, other organism, degrada-
tion of plants and root exudates of plants. 

The aim of this study is to compare then activity of 
enzymes participating in redox potential at two depths 
of profile Tagan peatland.

Soils samples were taken from four places marked 
as No 1, 2, 3 and 4 each from two intervals 0–25 and 
50–75 cm of the peatland Tagan which is located near 
Tomsk, Western Siberia, Russia. Place No 1 in both 
layers represents grasses peat with the degree of the 
decomposition ranged from 25–35 % (pH 5.57–5.79). 
Point 2 was characterized by wooden and wooden 
grasses peat with 30–35 % degree of the decomposi-
tion (pH 5.70–6.21). There was buckbean peat in the 
points 3 and 4 (pH 5.20–5.44). However, 1.5 m depth 
of sapropel was located in point 4. 

Dissolved organic carbon and total organic carbon 
(TOC), nitrate reductase, xanthine oxidase, phenol ox-
idase and peroxidase activity were determined in the 
soil samples. 
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Samples were air-dried and crushed to pass a 1 mm 
mesh sieve. These 10 sub-samples were mixed for pre-
paring a “mean sample”, which was used for the po-
tentiometric determination of pH (in 1N KCl), and for 
the measurements of TOC and DOC. For the estima-
tion of DOC, air-dried soil samples in deionized water 
were heated at 100 °C by two hours under reflux con-
denser. Extracts were separated by the mean filter pa-
per and analyzed on TOC 5050A a facilities (Shimad-
zu, Japan).

For determine of nitrate reductase, xanthine oxi-
dase, phenol oxidase and peroxidase activity field-
moist soil samples were passed a 2 mm mesh sieve. 
Ten soil samples from each site were pooled together 
to give the so-called average mixed sample and roots 
and stones removed.

Nitrate reductase activity was determined by Kan-
deler method [13]. The standard stock solution was 
prepared by dissolving 4.9257 g NaNO2 in deionized 
water and the volume diluted to 1000 mL with deion-
ized water in a volumetric flask. From this solution, 
working standard was obtained, where the concentra-
tion of N-NO2

- was equal to 10 µg N-NO2
- mL-1. The 

calibration standards were constructed by adding of 0 
(blank reagent), 2.0, 4.0, 8.0 and 10.0 mL working 
standard in five 100 mL volumetric flasks. 50 mL of 
potassium chloride solution was added and the volume 
was made up with deionized water. For colorimetric 
analysis, 5 mL of each standard, 3 mL of ammonium 
chloride buffer at pH=8.5 and 2 mL of colour reagent 
were added. All calibration standards were mixed and 
allowed to stand for 15 min at 20 °C. Nitrite ions re-
vealed purple complex with sulphanilamide and N-(1-
naphtyl)-ethylenediamine hydrochloride determined 
colorimetrically at wavelength λmax=520 nm using a 
UV-VIS spectrophotometer Beckman DU®-68 USA. 
Activity of nitrate reductase in soils was calculated 
from the early-prepared analytical curve according to 
the Beer-Walter light absorption law by means of the 
least squares formulas (1), (Fig. 1, Table 1):

A = ε c l,� (1)

where: A is absorbance, ε is molar absorption coeffi-
cient [L mol-1 cm-1], c is concentration [mol L-1], l is 
thickness of layer [1 cm].

KNO3 is used as a substrate for measurement of ac-
tivity of nitrate reductase in field-moist soil samples. 
5 g soil samples were incubated for 24h at 25 °C with 
1 mL of 25 mM KNO3 solution and 4 mL of 0.9 mM 
2.4-dinitrophenol solution and 5 mL of deionized wa-
ter. The controls were incubated for 24h at –20 °C. Af-
ter incubation the controls were thawed at 20 °C. Ni-
trite reductase is inhibited by the addition of 2.4-dini-
trophenol. Nitrate released as a result of incubation 
was extracted with 10 mL of 4 M potassium chloride. 
Next, samples were centrifuged at 4 000 r.p.m. for 10 

min, and soil solutions were filtered. For colorimetric 
analysis 5 mL of each soil extract, 3 mL of ammonium 
chloride buffer (0.19 M at pH=8.5) and 2 mL of colour 
reagent, were added. All samples were mixed and al-
lowed to stand for 15 min at 20 °C. The concentration 
of nitrite was determined colorimetrically at λmax=520 
nm from the early-prepared analytical curve according 
to the Beer-Walter light absorption law by means of 
the least squares formulas (1), (Fig. 1, Table 1).

Table  1
Molar absorption coefficients (ε), and correlation 

coefficients (r) for determined compounds

Compounds
Molar absorption 

coefficient (e)
L mol-1 cm-1

Correlation 
coefficient 

(r)
Nitrite (for measurements of 
nitrate reductase activity) 21 115±1 0.999

Uric acid (for measurements 
of xanthine oxidase activity) 2 847±3 0.996

Benzoquinone (for phenol 
oxidase activity) 1883±4 0.995

Horseradish peroxidase Type 
II (for measurements of 
peroxidase activity)

191 799±3 0.997

Xanthine oxidase activity was determined by 
Krawczyński method [14]. As standard stock solution 
0.66 mM of uric acid was used. 11.2 mg of uric acid 
was dissolved and diluted the volume to 100 mL with 
deionized water in a volumetric flask. The calibration 
standards were constructed by addition of 0 (blank re-
agent); 1.0; 2.0; 3.0; 4.0; 5.0; 6.0; 7.0; 8.0; 9.0 and 
10.0 mL working standard solution. To each calibra-
tion standard solutions were added respectively 10.0; 
9.0; 8.0; 7.0; 6.0; 5.0; 4.0; 3.0; 2.0; 1.0; 0.0 mL deion-
ized water. With calibration standard, solutions were 
taken 1 mL dilution and added 2 mL of 0.1 M phos-
phate buffer at pH=7.5. Obtained calibrations stand-
ards containing 0.0; 11.2; 22.4; 33.6; 44.8; 56.0; 67.2; 
78.4; 89.6; 100.8 and 112 µg mL-1. Absorbances of 
calibration standards were measured at λmax=290 nm 
using a UV-VIS spectrophotometer Beckman DU®-68 
USA. Activity of xanthine oxidase was calculated 
from the early-prepared analytical curve according to 
the Beer-Walter light absorption law by means of the 
least squares formulas (1), (Fig. 2, Table 1). The calcu-
lation of analytical curve for xanthine oxidase activity 
was similar to nitrite (for nitrate reductase activity).

Xanthine is used as a substrate for measurement of 
activity of xanthine oxidase in field-moist soil sam-
ples. 0.25 g field-moist soil extracted with 50 mL of 
phosphate buffer (0.1 M at pH=7.5) using a mechani-
cal shaker for 4 hours. The resultant extracts were fil-
tered and centrifuged at 4 000 r.p.m. for 10 min. The 
assay mixture consisted of 2.5 mL of test solution and 
2.0 mL of substrate solution (6.6 mM xanthine). The 
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mixture was incubated at 37 °C for 30 min. The reac-
tion was then stopped by the addition of 0.5 mL of 
0.58 M hydrochloric acid, and the absorbance meas-
ured at λmax=290 nm using a UV-VIS spectrophotome-
ter Beckman DU®-68 USA. A control was also pre-
pared in the same way, but the in place of 2.0 mL of 
phosphate buffer (0.1 M at pH=7.5) xanthine solution 
was added. Deionized water was used as blank.

Fig. 1. Analytical curve of the concentrations of nitrite ions

Fig. 2. Analytical curve of the concentrations of uric acid

Phenol oxidase was determined by Perucci method 
[15]. A standard benzoquinone stock solution was used 
(200 μg in 1 mL). 20 mg of benzoquinone was dis-
solved and diluted the volume to 100 mL with 1 M 
phosphate buffer at pH=6.5 in a volumetric flask. The 
calibration standards were constructed by adding of 0 
(blank reagent); 1.25; 2.5; 6.25 and 12.5 mL working 
standard in five 25 mL volumetric flasks. 1.5 mL of  
0.2 M proline was added to each calibration standards 
of colour reagent. After 0.5 h, calibration standards 
were diluted the volume to 25 mL with 1 M phosphate 
buffer at pH=6.5 in a volumetric flask. Obtained cali-
bration standards contain 0.0; 10.0; 20.0; 50.0 and 
100.0 µg mL-1 of benzoquinone. Absorbances of the 
red colour intensity of calibration standards were mea-
sured colorimetrically at λmax=525 nm using a UV-VIS 
spectrophotometer Beckman DU®-68 USA. Activity 
of phenol oxidase was calculated from the early-pre-
pared analytical curve according to the Beer-Walter 
light absorption law by means of the least squares for-

mulas (1), (Fig. 3, Table 1). The calculation of analyti-
cal curve for phenol oxidase activity was similar to ni-
trite (for nitrate reductase activity), and xanthine oxi-
dase activity.

Reagent of 0.1 M phosphate (pH=6.5), containing 
0.2 M of catechol, was oxygenated for 3 minutes and 
incubated for 10 minutes at 30 °C. Then, 1.0 g of field-
moist soil was added to 3 mL of reagent solution (ob-
tained by mixing 1.5 mL of catechol solution with 1.5 
mL of 0.2 M of proline solution) and 2 mL of phos-
phate buffer (0.1 M at pH=6.5). The mixture was incu-
bated for 20 min at 30 °C and the reaction stopped by 
cooling in an ice-bath and adding 5 mL of ethanol. The 
mixture was centrifuged at 4 000 r.p.m. at 4 °C for 10 
min and filtered. The absorbance of the supernatant 
fraction was measured at λmax=525 nm using a UV-VIS 
spectrophotometer Beckman DU®-68 USA. Assays 
without soil and without catechol were carried out si-
multaneously as controls. Phosphate buffer was used 
as blank.

Fig. 3. Analytical curve of the concentrations of benzoquinone

Peroxidase activity in soils was determined by Bar-
tha and Bordeleau method [16]. Horseradish peroxi-
dase Type II (Sigma) was used as enzyme standards. 
0.1 g of standard of horseradish peroxidase was dis-
solved in 0.05 M phosphate buffer at pH=6 in a mea-
suring flask of 1000 mL in volume, in order to prepare 
standard stock solution. The analytical curve was con-
structed by adding of 1.0; 2.0; 3.0; 4.0 and 5.0 mL 
working standard in five 25 mL volumetric flasks. 3.0 
mL each standards, 0.5 mL of 0.06 % H2O2 in 0.05 M 
phosphate buffer at pH=6 and 0.1 mL of 0.5 % o-dian-
isidine in methanol were combined in a 1 cm spectro-
photometric cuvette for colorimetric analysis (UV-VIS 
spectrophotometer Beckman DU®-68 USA). All cali-
bration standards were mixed and allowed to stand for 
10 min at 20 °C. The absorbance of the reaction was 
measured colorimetrically at l=460 nm is UV-VIS 
spectrophotometer Beckman DU®-68 USA. Activity 
of peroxidase was calculated from the early-prepared 
analytical curve according to the Beer-Walter light ab-
sorption law by means of the least squares formulas 
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(1), (Fig. 4, Table 1). The calculation of analytical 
curve for peroxidase activity was similar to nitrite (for 
nitrate reductase activity), xanthine oxidase and phe-
nol oxidase activity.

The field-moist soil was used in all of the experi-
ments. The tested soil was screened through a sieve 
with 2.0 mm mesh. According to the procedure, 20 g 
of soil was suspended in 100 mL of 0.05 M phosphate 
buffer at pH=6 in the flask closed with a cork and agi-
tation on a rotary shaker and incubated for 1 hour at 
25 °C. Next, samples were centrifuged at 4 000 r.p.m. 
for 20 min, and soil solutions were filtered. The per-
oxidase assay was as follows: 0.5 mL of 0.06 % H2O2 
in 0.05 M phosphate buffer at pH=6, 0.1 mL of 0.5 % 
o-dianisidine in methanol and 3 mL of soil extract 
were combined in a 1 cm spectrophotometric cuvette. 
All the samples were placed at temperature of 20 °C 
for a period of 10 min. The ingredients were mixed 
and an increase in the absorbance continuously record-
ed at lmax=460 nm using a UV-VIS spectrophotometer 
Beckman DU®-68 USA. 

Heat inactivation was achieved by placing the 
flasks containing the soil extract in a 100 °C water 
bath for 5 minutes served as control. Further proce-
dure was done as in the case of tested sample but did 
not contain H2O2.

Fig. 4. Analytical curve of the activity of horseradish peroxidase

Catalytic character characterizes chemical, bio-
chemical, physical and biological processes in soil or-
ganic matter. Thus, these pathways and their mecha-
nisms occurring in soil organic matter are significantly 
dependent on the properties of the environment. The 
pH of the soil seems to be is the most important phys-
icochemical parameter affecting plant growth and be-
havior of the contaminants in soils. The present study 
showed small, however, considerable differences in 
the pH values for both horizons of peat soils. 

It is known that organic matter is capable of induc-
ing reduction and oxidation reactions, hence affecting 
the redox system in the environment. The release of 
DOC into the soil solution represents a key process for 
the loss of C from peatlands but is also important since 

DOC is a substrate and product of microbial metabo-
lism [17, 18]. These include the solubilisation, compl-
exation or sorption and adsoption of metals and hydro-
phobic organic compounds. Dissolved organic C gen-
erally decreases with the depth due to the retention by 
soil surfaces and is considered to be mostly derived 
from old organic matter with slow incorporation rate 
from recently-deposited sources [19, 20].

Peat is a blond to black organic material (<25 % by 
weight mineral matter) formed under waterlogged 
conditions from the partial decomposition of mosses 
and other bryophytes, sedges, grasses, shrubs and 
trees. The structure of peat ranges from fibric to sap-
ric, and the relative proportions of C, H, and O vary, 
depending upon the botanical composition and the de-
gree of decomposition. Typical abundances (moisture 
and ash free) are in the range 50–60 % C, and 5–6 % 
H. These elements tend generally to an increase with 
the increasing degree of decomposition, while the O 
content (30–40 %) decreases [21].

Our research showed that the dissolved organic 
carbon concentration ranged from 5.67 to 10.92 g kg-1 
and total organic matter from 314.0 to 436.8 g kg-1 in 
all of sampling (Table 2). In all cases, concentration of 
DOC was the highest at 0–25 cm and decreased with 
depth of profile from 30 to 42 %. However in the 
points 1, 2, 3 and 4 appeared different phenomena to 
the changes concentration of TOC. In the soil profiles 
the concentration of TOC increased with depth from 4 
to 28 % (Table 2).

Table  2
Total organic carbon, dissolved organic matter, total 

nitrogen, and the ratios C/N in peatland Tagan
Sampling sites

depth (cm)
TOC DOC Ntotal C/Ng kg-1

1 0–25 417.9 10.34 30.24 13.82
50–75 433.4 7.18 25.76 16.82

2 0–25 395.7 10.32 30.80 12.85
50–75 425.1 6.65 26.32 16.15

3 0–25 314.0 8.08 24.64 12.74
50–75 436.8 5.67 26.88 16.25

4 0–25 395.8 10.92 23.52 16.83
50–75 435.1 6.30 25.20 17.27

Nitrogen is one of important elements in peat soils, 
which is largely affected by environment factors such 
as pH, moisture condition, temperature and land use. 
The nitrogen input in peat ecosystems is mainly in the 
form of atmospheric deposition from precipitation and 
dry fall, and nitrogen fixation. It also becomes availa-
ble to living plants through mineralization and translo-
cation. Nitrogen is lost from the acrotelm through den-
itrification, grazing, burning, surficial runoff, and ero-
sion. The preferential loss of carbon in the catotelm, 
results in relative enrichment of nitrogen, and conse-
quently, in a decrease of C/N ratio in the peat [22]. 
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C/N ratio is an indication of the degree of humifica-
tion of the organic materials. Generally standard C/N 
ratio in peat soil is from 20.0 to 46.3 % [23]. In all an-
alyzed soil samples the amount of total nitrogen 
ranged from 23.52 to 30.80 g kg-1 (Table 2). Further-
more, these investigations have shown increase of C/N 
ratio with depth in all of sampling. In the soil profile 
these values varied at a depth of 0–25 cm from 12.74 
to 16.83 and at 50–75 cm from 16.15 to 17.27 (Ta-
ble 2). However, no significant relationship was found 
for concentration of total nitrogen, TOC, DOC and ac-
tivity of nitrate reductase, xanthine oxidase, phenol 
oxidase and peroxidase.

The results reported by Boyer and Groffman [24] 
indicate that typically, microorganisms decrease with 
depth in the soil profile. Microbial processes in soils 
are often limited by the availability of carbon sub-
strates. Mineralization, mobilization, and podzoliza-
tion processes all serve to limit the transport of carbon 
to deeper layers. Members of the soil fauna that are 
capable of migration within the profile selectively 
seek out favorable moisture and temperature regime. 
The results of our research presented in this study 
weren’t confirmed to the investigation obtained by 
these authors in all of sampling (Table 3).

Table  3
Nitrate reductase, xanthine oxidase, phenol oxidase 

and peroxidase activity in peatland Tagan

Sampling 
sites

depth (cm)

Nitrate 
reductase 
activity  

mgN 24h-1 g-1

Xanthine 
oxidase 
activity 

µmol uric 
acid h-1 g

Phenol 
oxidase 
activity 

μmol oxidized 
catechol h-1 g-1

Peroxi-
dase 

activity 
nmol  
h-1 g

1. 0–25 0.11 27.22 6.18 6.64
50–75 0.16 37.43 13.8 5.30

2. 0–25 0.68 22.93 10.85 5.92
50–75 0.27 33.61 21.65 7.52

3. 0–25 0.35 33.18 15.77 2.30
50–75 0.46 54.75 20.70 5.00

4. 0–25 0.45 40.43 13.98 1.50
50–75 0.33 52.05 46.01 4.30

Nitrate reductase is an enzyme involved in the pro-
cess of denirification. The nitrogen oxides act as ter-
minal electron acceptors in the absence of oxygen. In 
the anaerobic conditions nitrate ions are reduced to ni-
trite ions and nitrate reductase is the catalyst of this 
reaction. Next the formed NO2

- anions are reduced 
with the participation of nitrite reductase to N2O which 
easy reacts with oxygen. The reduction reaction of 
N2O to molecular nitrogen is catalyzed with the ni-
trous oxide reductase [25, 26]. This process acceler-
ates the pathways of easy decayed organic matter and 
alkalinity or neutrality of soil.

The availability of organic carbon is one of the 
most important factors that affect denitrifying activity 
in soil supplying a source of energy, and substrate for 

the growth of bacteria. In addition, it participates in an 
electron exchange [27]. The major products of these 
reductive processes are gaseous nitrogen species 
which they evaporate from the soil. The investigation 
has shown that nitrate reductase activity in the soils 
ranged at a depth of 0–25 cm from 0.11 to 0.68 mgN 
24h-1 g-1 and at a depth of 50–75 cm from 0.16 to 0.46 
mgN 24h-1 g-1 in all of sampling (Table 3). It was much 
higher at a depth of 0–25 cm in point 2 which is char-
acterized by wooden and wooden grasses peat with 
35 % degree of the decomposition. 

An important role in redox processes in soil plays 
xanthine oxidase. This enzyme is a metal-flavoprotein 
containing FAD, molybdenum and iron in the ratio of 
2:2:8. Xanthine oxidase is a metal-flavoprotein con-
taining FAD, molybdenum and iron in the ratio of 
2:2:8. This enzyme is the last enzyme in the pathway 
of the degradation of purine derivatives from nucleic 
acids and is assumed to be a rate-limiting step in pu-
rine metabolism. It is also assumed that it takes part in 
alcohol metabolism; it plays a role in the incorporation 
of iron in ferritin. Xanthine oxidase oxidizes hypoxan-
thine and xanthine to uric acid in the purine catabolic 
pathway. This enzyme is participant in the cycle of ni-
trogen in soils [28–34]. These studies indicated that 
xanthine oxidase activity in the soils increased with 
depth and ranged at a depth of 0–25 cm from 22.93 to 
40.43 mmol h-1 g-1, and at a depth of 50–75 cm from 
33.61 to 54.75 mmol h-1 g-1 in all of sampling (Table 3). 
Furthermore, the highest increase activity of this en-
zyme was confirmed between 0–25 cm and 50–75 cm 
in point 3, which was 39 %. 

Similar trend was shown for the activity of phenol 
oxidase and peroxidase in the points 2, 3 and 4. The 
phenol oxidase is enzyme that catalyzes the oxidation 
of phenolic compounds to quinones, participates in the 
formation of humic acids, and indicates the capacity of 
the microflora degrade recalcitrant organic substances. 
Phenol oxidase is one of the few enzymes able to de-
grade recalcitrant phenolic materials as lignin. The 
group includes o-diphenol oxidase (tyrosinase), p-di-
phenol oxidase (laccases) and polyphenol oxidases 
[31, 32]. Phenol oxidase enzymes catalyze polyphenol 
oxidation in the presence of oxygen (O2) by removing 
phenolic hydrogen or hydrogenes to form radicals or 
quinines. These products undergo nucleophilic addi-
tion reactions in the presence or absence of free -NH2 
group with the eventual production of humic acid-like 
polymers. The presence phenol oxidase in soil envi-
ronments is important in the formation of humic sub-
stances a desirable process because the carbon is 
stored in a stable form [33]. These studies indicated 
that phenol oxidase activity ranged at a depth of 0–25 
cm from 10.85 to 15.77 mmol h-1 g-1 and at a depth of 
50–75 cm from 6.18 to 46.01 mmol h-1 g-1 (Table 3). 
Investigations carried out regarding phenol oxidase 
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activity have shown an increase in its activity in the 
depth of soils profile in point 2, 3, 4 from 24 to 70 %. 
The highest increase activity of this enzyme was con-
firmed from 0–25 cm to 50–75 cm in point 4 which is 
characterized with 1.5 m depth of sapropel. 

Peroxidases are present in natural soil, and may 
originate from microorganisms, plants or other organ-
isms. This enzyme catalyzes the oxidation of phenols 
and aromatic amines in the presence of hydrogen per-
oxide as an electron acceptor in the reactions. The re-
lease of carboxyl and methoxyl groups from phenolic 
substrates is ascribed mainly microbial activity and 
may lead to CO2 production in soil [34–38]. Peroxi-
dase has been the most studied because of their role in 
organic matter degradation and release of nutrients in 
the soils. As is well known, the role of enzymes in 
coupling reactions leading to polymerization is limit-
ed to the oxidation of the substrates. The oxidative 
metalloenzym is able to oxidize high redox potential 
aromatic substrates and has unique catalytic proper-
ties. The abundance of relatively stable peroxidases 
must have a role in the synthesis of macromolecules 
such as the humic acids (HA). Moreover the polymer-
ization of readily degradable litter, soil organic matter 
and nitrogen-containing compounds to higher-molec-
ular-weight persistent organic compounds such as HA 
and fulvic acids (FA) influences on the long-term 
storage of carbon in soils and the biological availabil-
ity of soil nitrogen [39–42]. It was observed that ac-

tivity of peroxidase varied at a depth of 0–25 cm from 
1.50 to 6.64 nmol h-1 g-1 and at a depth of 50–75 cm 
from 4.30 to 7.52 nmol h-1 g-1 in all of sampling (Ta-
ble  3). Furthermore, the highest increase activity of 
this enzyme in the depth of soil profile was observed 
in point 4 as in the case of phenol oxidase activity and 
showing 65 %. Different trend was shown for peroxi-
dase activity in point 1. It was confirmed lowering ac-
tivity of this enzyme in the soil profile, equal to 20 %.

Conclusions
1. The study has shown impact of two depths of 

profile peatland on enzymes participating in redox po-
tential like activity of nitrate reductase, xanthine oxi-
dase, phenol oxidase and peroxidase.

2. In the soil profiles activity of xanthine oxidase, 
phenol oxidase and peroxidase increased with depth 
in the points 2, 3 and 4 and also xanthine oxidase in 
point 1. 

3. Together with extending into the depth of soil, 
there was an increase in nitrate reductase activity in 
points 1, 3 and a decrease in points 2, 4. 
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Л. В. Шайдак, Л. И. Инишева, Т. Мейснер, В. Гака, К. Стила

Активность энзимов в окислительно-восстановительных процессах  
на двух глубинах таганского болота

Редокс потенциал – важный фактор влияния окружающей среды на биологическую среду почв. Подвиж-
ный  и общий углерод,  общий азот и активность отдельных ферментов были определены в торфяных образ-
цах. Цель проведенных исследований – сравнение активности энзимов, участвующих в окислительно-восста-
новительных процессах по двум глубинам в торфяной залежи Таганского болота, соответствующим деятель-
ному и инертному слою. Исследования показали различие окислительно-восстановительных процессов на 
разных глубинах профиля болота. Активность ферментов возрастала с глубиной в пунктах 2–4. С углублением 
происходило увеличение активности нитратредуктазы в пунктах 1, 3 и снижение ее активности  в пунктах 2, 4.

Ключевые слова: торфяные почвы, активность ферментов, нитратредуктаза, пероксидаза, фенолокси-
даза.
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