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Abstract

Purpose: To investigate the antioxidant effect of the methanol extract of Psidium guajava L. fruit.
Methods: Freshly harvested fruits of Psidium guajava were washed, and pulverized, and then 10 g of
milled fruit puree was homogenized with 100 mL of methanol and centrifuged to obtain the supernatant.
Catalase (CAT) activity, glutathione (GSH), and malondialdehyde (MDA) levels were determined by
spectrophotometry. The findings were subjected to correlation and regression analysis.

Results: Levels of catalase, glutathione, and malondialdehyde were 0.074 + 0.0021 U/L, 0.0764 +
0.0021 mmol/g, protein and 1.0931 + 0.1573 umol/L, respectively. Positive correlation was detected
between MDA levels and GSH, CAT and GSH, and GSH and MDA levels. Predicted values of MDA
were obtained from GSH and CAT activity.

Conclusion: Psidium guajava L. exerts antioxidant activity which is linked to changes in MDA levels. It
may therefore be considered a promising source for the development of active pharmaceutical
ingredients with antioxidant properties.
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therefore, guajava is known to have many health
benefits [3].

INTRODUCTION

Psidium guajava L. is grown in tropical and

subtropical climate conditions and has been
grown in hobby gardens and partly commercially
in the coastal areas of the Mediterranean region
of Turkey [1]. Psidium guajava contains five
times more ascorbic acid and different types of
essential bioactive compounds compared to
citrus fruits and is grown in tropical and
subtropical regions of the world [2]. The main
components of guajava are vitamins, tannins,
phenolic compounds, flavonoids, essential oils,
sesquiterpene alcohols and triterpenoid acids,

Pharmacological studies conducted on guajava
have shown its tremendous potential in the
treatment of gastroenteritis, dysentery, wound
healing and rheumatic ulcer treatment [2,4]. High
antioxidant and anti-inflammatory potential of
guajava has led to its use in the treatment of
different diseases [2,4,5]. Derivation of reactive
substances from oxygen and nitrogen during
energy production body causes oxidative stress.
Also, oxidative imbalance causes damage to
reactive products and antioxidant mechanisms.
Toxicity may occur as a result of excessive
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accumulation of oxygen-reactive species (ROS),
and damage to tissues may occur.

Reactive oxygen species (ROS) may be kept
under control by antioxidant defense systems.
Therefore, many phytonutrients in fruits and
vegetables protect the body against ROS [6,7].
Oxidative stress is recognized to play a central
role in the pathophysiology of many different
diseases such as stroke, rheumatoid arthritis,
and cardiovascular disorders [6,7]. Also,
oxidative stress caused by oxidative damage to
DNA may lead to cancer [8]. Antioxidants protect
cells against oxidative stress [2,4,5]. Various
enzymatic antioxidants such as catalase (CAT),
glutathione peroxidase (GPx), and reduced
glutathione (GSH) protect DNA from oxidative
stress [9].

Accumulation of ROS in the body is modulated
through antioxidant enzymes such as CAT. Non-
enzymatic mechanisms such as GSH and
phytochemical compounds with antioxidant
activity also help prevent ROS damage [10].
One of the most frequently studied markers of
lipid oxidation or lipid peroxidation is
malondialdehyde (MDA) which is one of the
indicators of oxidative stress [7,11]. This study
therefore investigated some antioxidant effects of
Psidium guajava L.

EXPERIMENTAL
Sample collection and handling

Psidium guajava fruits grown in the garden of a
summer house in Mersin (Silitke) Province of
Turkey, with a geographical location of 36° 22’
34" North and 33° 55' 56" East latitude and
longitude, were used. Fruits that did not show
any signs of injury and were free from insects,
pests and diseases were collected. Extraction of
fruit samples from Psidium guajava involves
these steps. Firstly, the fruits were cleaned and
crushed into puree. 10 g of fruit puree was
homogenized with 100 mL methanol, and the
mixture was centrifuged (Universal 320R, Hettich
Zentrifugen, Tuttingen, Germany) for 15 minutes
at 2000 rpm. After a 2-hour waiting period, the
supernatant that rose to the top was separated,
and samples were stored at -20 °C for analysis.

Determination of reduced glutathione (GSH)
level

Phosphate buffer (800 uL) was added to 200 uL
of sample. Initial absorbance (A1) was recorded
at 412 nm with UV/visible spectra. Ellman's
reagent (100 pL) was added to the same tube
and the second absorbance (Az) was obtained.

Glutathione concentration (C) was calculated in
mmol/g protein unit using Eq 1 [12].

C/1000 = (A2—A1)/13,600XE1x5/2xV5 ... (1)

Where: A1 is the first absorbance before the
addition of DTNB at 412 nm; A2 is the second
absorbance after the addition of DTNB at 412
nm; E1 = 1; 13,600 is the molar extinction
coefficient of the yellow color that formed during
the interaction of GSH and DTNB (5,5-dithio-bis-
(2-nitrobenzoic acid); 1000 is the conversion
coefficient to mmol; C is the concentration in
mmol/glutathione (mg/dL).

Determination of malondialdehyde (MDA)
level

Guajava fruit (200 yL) was collected into a test
tube. Thereafter, 800 uL phosphate buffer, 25 pL
Butyl hydroxytoluene (BHT solution), and 500 uL
of 30 % TCA (trichloroacetic acid) were added.
The tubes were stirred and kept on ice for 2 h.
The tubes were centrifuged at 2000 rpm for 15
min, and 1 ml from the supernatant was taken
and transferred to other tubes. Thereafter, 75 pL
Ethylene diamine tetra acetic acid disodium
(EDTA) and 250 pyL of TBA were added. The
samples were mixed and kept in a hot water bath
for 15 min, and later to room temperature.
Absorbance was read in UV/visible
spectrophotometer at 532 nm. The concentration
of the samples was calculated using Eq 2 [13].

C=F"6.41"A

Where: C is the concentration; F is the dilution
factor; A is absorbance.

Determination of catalase (CAT) activity

Hydrogen peroxide (H202) (1.4 mL of 30 mM)
and 0.1 mL phosphate buffer was added to the
blank tube. Thereafter, 1.4 mL of 30 mM H20:>
and 0.1 mL of the enzyme were added and
mixed. Absorbance was measured in duplicate at
240 nm at 30-second intervals. Catalase activity
was calculated in U/L using Eq 3 [14].

Activity = (2.3/Ax)*(log Aillog A2) ............ 3)

where Ax = 30 s; 2.3 is 1 pymol absorbance of
H202 in a 1 cm light path.

Statistical analysis
Data was analyzed using Statistical Packages for
Social Sciences (SPSS Inc., Chicago, USA).

Measurement data were expressed in mean *
standard deviation (SD). Correlation and
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regression analysis were performed to compare
inter-group and intra-group means. P < 0.05 was
considered statistically significant.

RESULTS
Antioxidant effect

Catalase level (0.0764 + 0.0021 U/L) was
significantly correlated with GSH and MDA levels
(p < 0.05). Also, GSH level (0.0019 + 0.0006
mmol/g protein) was significantly correlated with
MDA and CAT levels (p < 0.05); and MDA level
(1.0931+£0.1573 pmol/L) was significantly
correlated with GSH and CAT levels (p < 0.05;
Table 1).

Regression model

Variables were identified by multiple linear
regression analysis. The B coefficients and
constant values were used to calculate the
estimated model. Values of MDA were
significantly predicted by GSH, and CAT values
(p < 0.05; Table 2).

The values of MDA were predicted by GSH
levels, by CAT activity values (Pearson
correlation was positive) and, by total GSH levels
and CAT activity. Considering the predictive
power of the predictive variables included in the
analysis, linear R2 was taken into account. R2
was obtained as 0.709 between GSH levels and
MDA levels (Figure 1), and linear R? was
obtained as 0.330 between CAT activity and
MDA levels (Figure 2). Additionally, linear R? was
obtained as 0.754 between CAT activity and
GSH levels (Figure 3).

Table 1: Descriptive statistics and correlation coefficients
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Figure 1: Regression line for MDA levels and GSH
levels
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Figure 2: Regression line for MDA levels and CAT

activity

Variable Descriptive statistics Correlation coefficient
Mean * SD (n=15) GSH MDA CAT
GSH (mmol/g protein) 0.0019+0.0006 1
MDA (pmol/L) 1.0931+0.1573 0.842** 1
CAT (U/L) 0.0764+0.0021 0.868** 0.575* 1

Note: *P < 0.05, **p < 0.01; SD: Standard deviation, GSH: Glutathione; CAT: Catalase, and MDA:

Malondialdehyde

Table 2: Malondialdehyde (MDA) model-based regression analysis

Model Variable B B t P-value R R? F P-value

1 Constant 0.669 - 8.499 0.000 0.842 0.709 31.609 0.000
GSH levels 220.117 0.842 5.622 0.000

2 Constant -31.413 - -2.446 0.029 0.575 0.330 6.404 0.025
CAT activity 425.143 0.575 2.531 0.025

3 Constant 36.296 - 2.535 0.026 0.899 0.808 25.210 0.000
GSH levels 364.169 1.393 5.461 0.000
CAT activity ~ -469.576 -0.635 -2.488 0.029
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Figure 3: Regression line for GSH levels and CAT
activity

DISCUSSION

Reactive oxygen species (ROS) are produced
from endogenous and exogenous factors and
cause the formation of different types of DNA
lesions. DNA damage is devastating for cells and
may lead to mutagenesis and/or cell death [8].
Antioxidants are substances that protect cells
against oxidative stress. Phytochemicals such as
flavonoids and polyphenols found in fruits,
vegetables, and herbs are known to be natural
antioxidants. Studies on antioxidants and
antioxidant-rich plant extracts have emerged as
an important area of study on the role of
oxidative stress in health and disease [5].
Antioxidants are found naturally in plants,
animals and microorganisms, and are
synthesized chemically. Psidium guajava has a
wide range of medicinal properties, and it is used
in the treatment of many diseases in tropical and
subtropical countries [15]. Guajava is a fruit with
high nutritional value as well as high antioxidant
potential. It also exhibits significant anti-
hypertensive, antispasmodic, antimicrobial,
hypoglycemic, anodyne and anti-inflammatory
properties. As a result, it is widely used as food
additive [16].

Both correlation and regression analysis were
used to examine the existence of a linear
relationship among the different variables [17].
The results revealed that CAT and GSH
significantly predicted MDA levels. Studies have
shown that guajava fruit protects the kidney
through its anti-oxidative, anti-inflammatory and
anti-glycation effects in rat models [16,18].
Phytochemical analysis on hydroalcoholic extract
of guajava has shown that guajava has high
potential antioxidant activity [4]. However, it has
been reported that there was no significant
difference in antioxidant enzyme activities

between guajava extracts and the control and
treatment groups, and MDA levels were
significantly different [19]. In a study investigating
the catalase activity of red guajava fruit, it was
reported that guajava fruit has an effect on
catalase activity [20]. Furthermore, red guajava
fruit extract provided relief and healing in the
alveolar tissue of rats exposed to cigarette
smoke [21]. Also, aqueous extract of Psidium
guajava provides good hepatoprotective activity
[22]. Red and dark-colored fruits contain high
amounts of phenolic compounds, such as
anthocyanins, flavonols, and phenolic acids
[23,24]. It has been documented that natural
pigments of fruits provide several health
advantages such as antioxidant, anti-
inflammatory and anti-carcinogenic [23]. In this
study, Psidium guajava fruits were used, and
antioxidant effect was significantly linked to MDA
changes.

CONCLUSION

Fruits of Psidium guajava show significant
antioxidant properties which are linked to
changes in MDA. Therefore, it may be

considered a promising ingredient in the
development of active pharmaceutical
ingredients with antioxidant properties.
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