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ABSTRACT

Peptic ulcer disease is caused by spicy food, stress,
alcohol, gastric surgery and Helicobacter pylori. Studies are being
directed towards using natural products for developing ulcer drugs
with minimal side effects. The antioxidant, total phenolic content
(TPC), and anti-ulcer activity of the powders were investigated, in
addition to the fortification of soup with them. TPC of Maringa oleifera
(MO) leaves andfermented soybean (Natto) extracts was high for
both soybean and MO leaves aqueous extracts. Gallic acid was
discovered to be the main component of phenolic represent
1464.304pg/gm sample in soybean Natto, whereas chlorogenic acid
was the main component of MO leaves (2218.493 pg/gm). According
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to the antioxidant activity results, MO leaves had 2.6 times the
antioxidant activity of fermented soybean Natto by 1, 1-diphenyl-2-
picrylhydrazyl (DPPH). Also, ferric reducing power activities results
indicated that MO leaves gave high reducing power activities 64.4
times more than fermented soybean Natto. After pre-treated with
Natto (25 , 50%) and aqueous extract of MO leaves (5, 10%)For 7
days, then all animalsadministration by asprineat a dose of 500
mg/kg bw suspended in water for the induction of acute gastric ulcer,
ulcer index, protective index, volume of gastric juice and pH of gastric
juice were evaluated. In biochemical parameters, lipid peroxidation,
superoxide dismutase (SOD), gluthathione peroxidase (GPXx),
malondialdehyde (MDA) and Catalase (CAT) were evaluated.
Ranitidine was used as a positive control. All the macroscopic and
biochemical parameters showed significant anti-ulcer activity
offermented soybeanNatto and aqueous extract of MO leaves. The
anti-ulcer activity was almost comparable to the positive control.
Ready to cook soup was an ideal product to be fortified with either
soybean Natto or MO leaves and the addition of soybean natto was
found to be highly acceptable comparing to the control sample in
some cases because of its meat like flavor and taste which was more
accepted for some panelists. While a gradient of admission was
found in other samples.

Key words: Fermented soybean Natto; M. oleifera leaves;
Antioxidant activities; total phenolic content; Aspirin; peptic ulcer; lipid
peroxidation; Histopathology; and rats.
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Introduction

Peptic ulcer is a disease characterized by mucosal
damage that usually occurs in the stomach and proximal
duodenum (Koffuor et al., 2013). It is a serious infection that
occurs as a result of eating spicy food, stress, alcohol, stomach
surgery, and Helicobacter pylor i(Bae et al., 2011). Aspirin -
acetylsalicylic acid- is an effective nonsteroidal anti-
inflammatory drug (NSAID) which commonly used for
inflammation, fever, and pain (Fornai et al., 2005). Aspirin is
widely prescribed for the treatment of inflammatory diseases
such as rheumatoid arthritis, and is commonly used for the
prevention of cardiovascular thrombosis (Wang et al., 2011).
Aspirin, one of the most widely used NSAIDs, damages
gastrointestinal mucosa by irritant action, causing alterations in
mucosal permeability and/or suppression of prostaglandin

synthesis (Simmons et al., 2004).

Currently, gastric ulcers are treated by chemical drugs
that inhibit gastric acid secretion, antacid drugs that neutralise

the acid, or cytoprotective drugs that prevent -cellular
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apoptosis.(Halabi et al., 2014). However, most of these drugs
have side effects such as joint pain, altered heartbeat,
haemopoeitic changes, gynaecomastia, impotence and
systemic alkalosis (Handa et al., 2014). Nowadays, increasing
studies are being directed towards the use of natural products
for developing drugs with minimal side effects (Rasool et al.,
2006).

Moringa oleifera (MO) (family Moringaceae) is commonly
known as “Drumstick”. It is a small or medium sized tree, about
10m height, found in the sub Himalayan tract (Trapti et al.,
2009). Studies on MO has shown that the plant has antioxidant,
antimicrobial, anti-inflammatory, antipyretic, ant diabetic,
antiulcer, antitumor ant diarrheal and hypocholesteromic
properties (Anitha et al., 2011). It is also an important food
commodity that has received a great deal of attention as the
natural nutrition of the tropics. The ancient Romans, Greeks,
and Egyptians used these fast-growing trees. According to
reports, Indians have been using MO as a regular component
of traditional foods for nearly 5000 years. (Anwar and
Bhanger, 2003). MO leaves has been reported to be a rich
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source of [-carotene, protein, vitamin C, calcium and
potassium and act as a good source of natural antioxidants
(Mahmood et al., 2010).

Its leaves have four times the calcium content of milk,
seven times the vitamin C content of oranges, three times the
potassium content of bananas, three times the iron content of
spinach, four times the amount of vitamin A in carrots, and two
times the protein content of milk. (Kamal, 2008). The use of
these natural plant antioxidants has greatly improved
preventive medicine. Plants contain numerous free radical
scavenging molecules, including alkaloids, phenolic acids,
amines, betalains, terpenoids, lignins, stilbenes, tannins, and
vitamins, as well as secondary metabolites with high

antioxidant activity.(Manjula and Ammani, 2012).

A long time ago, Soybean (Glycine max) was a perfect
source of protein and oil, with sufficient amounts of minerals
and vitamins (Cao et al., 2019). Soybeans are used to make a
variety of foods, particularly fermented foods like Temph and
Natto. Fermentation has been used to Iimprove the

bioavailability of vitamins, minerals, and isoflavones in soy, as
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well as to change its flavour, increase its stability, and even
create new food products. (Rekha and Vijayalakshmi, 2010;
Chiang and Pan, 2011). Concentrations of some vitamins in
soy foods including vitamin Kz in Natto, vitamin Bi2 in Tempeh
increase significantly after fermentation (Mo et al., 2013), due
to the metabolic activity of starter cultures such as Bacillus
subtilisnatto used to produce Natto which is a traditional
fermented food from soybeans, with a widespread popularity

Japane. (Yanagisawa and Sumi, 2005).

Also, as a result of soybean protein degradation by
fermentation, bioactive peptidesare produced and it have been
reported to play an important role in human health (Karami and
Akbari-adergani, 2019).Fermentation, on the other hand,
works to impart a distinct smell, taste, and flavour to the
product while also altering its functional properties.
Fermentation processes also result in the formation of some
biologically active compounds. Furthermore, the microbes that
perform the fermentation process or the enzymes produced as
a result of fermentation may significantly contribute to the vital
activity of the fermented products. However, research on
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fermented products and their effects on human health is still
limited.(Cao et al., 2019).

It has been established that there is a link between
chronic diseases and dietary habits. Malnutrition is the leading
cause of immune deficiency-related health complications.
Consumers do not have enough time to cook and have
resorted to fast foods with low nutritional values such as high
fat, sugar, and salt content. (Kaushik et al., 2011). This
problem could be overcome by supplying easy-to-Cook
nutrient-enriched foods (Farzana et al., 2017). Dry soups are
much more preferable among foods because of its easy to
make, reduce of weight, long shelf life and transportation. Most
of popular market soups are low in nutritional values (high in
carbohydrate and low in protein). For that, the aim of this study
was to study the antioxidant and anti-ulcer activities of
fermented soybean natto and MO leaves as sources of strong
bioactive compounds in experimental rats and adding them to
the soup product to turn it into a healthy nutritious soup that

falls under the category of functional foods.

Materials and Methods
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Soybean (Glycine max) and M. oleifera leaves were
obtained from the Agriculture Research Center-Giza-Egypt,
samples were obtained at 2019 season. While, Commercial kits
used for determining superoxide dismutase (SOD),
gluthathione peroxidase (GPx), malondialdehyde (MDA) and
Catalase (CAT) were obtained from Biodiagnostic Co. Dokki,
Egypt. Ranitidine and aspirin were obtained from El-

Gombhoreya Co., Cairo, Egypt.

2.1. Preparation of fermented soybean (Natto)

The following Natto processing method was used, as described
by Mahmoud et al., 2015: To avoid fermentative acidification,
soybean was soaked in tap water at 1:3 w/v ratios for 24 hours.
Autoclaves were used to cook the soaked beans at 121°C for 3
minutes. Fifty g of cooked soybeans were cooled to 38°C,
inoculated with the Bacillus strain, and incubated for 24 hours
at 38°C. The natto product was obtained and stored until it
could be analysed. Natto was dried in an oven dryer set to
50°C.
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2.2. Proximate composition of soybean and M. oleifera
leaves

Proximate chemical composition (moisture, protein, ash, fat and
crude fiber) of soybean and M. oleifera leaves were evaluated
according to the methods described in the AOAC, (2000)
carbohydrate was calculated by difference.

2.3. Preparation of extracts and Determination of total
phenolic compounds

Extracts were performed according to Hayat et al., (2010) with
some modifications. Dried Moringa leaves and soybean Natto
powder (10 g) was extracted with 100 ml of either methanol
80% or water in an ultrasonic device (200 W, 59 kHz, Shanghai
Kudos Sonication Machine Company Ltd., China) for 60 min at
room temperature, the extracts were centrifuged for 15 min at
4000rpm. The Folin— Ciocalteu assay, adapted from Ramfulet
al., (2011) was used for the determination of total phenolics

present in the citrus fruit extracts.

2.3. Determination of polyphenols by HPLC
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HPLC analysis was carried out using an Agilent 1260 series.
Kromasil C18 column (4.6 mm x 250 mm i.d., 5 m) was used
for separation. At a flow rate of 1 ml/min, the mobile phase was
composed of water (A) and 0.05 percent trifluoroacetic acid in
acetonitrile (B). The mobile phase was programmed in a linear
gradient in the following order: 0 minutes (82 percent A); 0-5
minutes (80 percent A); 5-8 minutes (60 percent A); 8-12
minutes (60 percent A); 12-15 minutes (85 percent A); and 15-
16 minutes (85 percent A) (82 percent A). At 280 nm, the multi-
wavelength detector was monitored. For each of the sample
solutions, the injection volume was 10 |. The column

temperature was kept constant at 35 °C.

2.4. Antioxidant Activities

2.4.1. DPPH radical scavenging activity:

The effect of extracts on the free radical 1, 1-diphenyl-2-
picrylhydrazyl (DPPH) was calculated using the procedure
described by Aboelsoued et al., (2019). A spectrophotometer
was used to measure the absorbance at 517nm. In place of the

sample, ethanol was used as a control. The following equation

. . . Ac— As
was us Scavenging activity (%) = + X 100
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Where Ac and As are the absorbance's at 517nm of the control
and sample, respectively.

2.4.2. Determination of Ferric reducing power (FRAP)
assay

The FRAP assay is based on phenolics' ability to reduce Fe3+
to Fe2+. The FRAP reagent was made by combining 0.1 M
acetate buffer (pH 3.6), 10 mM TPTZ, and 20 mM ferric
chloride (10:01:01, v/v/v). To 150 | of reagent, 20 microlitres of
previously diluted extract were added. A Microplate
spectrophotometer was used to measure absorbance at 593
nm. The analysis was carried out in triplicate, with an aqueous
Trolox solution serving as the standard, and the results were
expressed as ImolesTrolox equivalents/100 g  of

sample.(Barros et al., 2012).
2.5. Fortification of soup by M. oleifera leaves and

fermented soybean natto

2.5.1. Formulation of a soup with powder
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Three different formulations of soup mixtures were prepared by
using either soy natto and/or MO leaves powder as given in
Table (1).

2.5.2. Cooking procedures of soup powders
Twenty-five grams of the newly developed soup powder was
added into 350 ml water and boiled for 5—6 min.

2.6. Sensory analysis

Sensory attributes such as flavor, taste, texture, after taste,
colour, and overall acceptability using a nine-point hedonic-
scale scorecard. by a trained 10-member panelists selected
from the staff members of the Division of Food Science and
Technology (DFST), National Research Centre (NRC), Egypt.
Soup samples were evaluated using a 10-point hedonic scale
(1-dislike extremely to 10=like extremely) according to
Mahmoud et al., 2017. The rating scale was used for all other
parameters according to method described by Larmond
(1980).

2.7. Biological experiment
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Forty two male Albino rats weighing about 150+5 g were
obtained from Agricultural Research Center, Giza, Egypt. The
animal groups were kept in an atmosphere of filtered,
pathogen-free air, water, and a temperature of 20-25°C for 8
weeks, with a 12 hour light/dark cycle and a light cycle (8-20 h)
and a relative humidity of 50%. For one week, all rats were fed
a basal diet. The basal diet was designed to contain 14%
casein, 10% sucrose, 4% corn oil, 5% fibre (cellulose), 3.5
percent mineral mixture, 1% vitamin mixture, 0.25 percent
choline chloride, 0.3 percent D-L methionine, and 61.95 percent
corn starch (Reeves et al., 1993).Before starting the
experiment for acclimatization. All the experimental procedures
were carried out in accordance with international guidelines for
care and use of laboratory animals. The experiment was

conducted at Agricultural Research Center, Giza, Egypt.

2.7.1. Experimental design:

After one week for adaptation, the rats were divided into two
groups. The first group (n= 6 rats) was fed only the basal diet
as a negative control group (-). (Healthy rats). According to the
protocol, all rats in the second main group (n= 36 rats) received

a single oral dose of aspirin at a dose of 500 mg/kg bw
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suspended in water for the induction of acute gastric ulcer
(Mahmoud et al.,, 2019). Then, The second major group is
divided into five groups, as follows: Group (2): The control
positive (+) group was only fed a basal diet. For 7 days, Group
(3) was fed a basal diet as well as an oral dose of M. oleifera
leaves extract5 ml (5%). For 7 days, group (4) was fed a basal
diet plus oral administration of M. oleifera leaves extract 5 ml
(10%). For 7 days, group (5) was fed a basal diet plus oral
Natto (25%) feeding. For 7 days, group (6) was fed a basal diet
plus oral Natto (50%) feeding. For 7 days, group (7) was fed a
basal diet plus oral ranitidine (50 mg/kg BW) as a standard
drug. 1 hour before aspirin administration. The animals were

sacrificed after 4 h of the administration of aspirin.

At the end of the experiment, animals from each group
were sacrificed, and the blood was collected in a clean dry
centrifuge tube, left at room temperature until the clot was
formed, completely retracted, and then centrifuged to separate
serum by centrifugation at 4000 R.P.M., for 10 minutes at room
temperature, followed by storage in a plastic vial (well
stoppered) until analysis.
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2.7.2. Assessment of gastric mucosal damage (Ulcer Index,
ul):

All rats were sacrificed and their stomachs were tied around
both openings (cardiac & pyloric sphincters) and injected with
3ml distilled water. The gastric juice was then collected in
sterilized tube. Determination of ulcer index: Ulcer index was
determined using magnifying glass as described by
Bandyopadhyay et al., (2004). The sum of the area of the
lesions for each stomach was used to calculate the UA (Robert
et al., 1984) and Ul was calculated using the following formula:
Ul (%) = [(UA of C-UA of T) /UA of C] x 100%

Where Ul is the ulcer inhibition, T is the treatment, and C is the

negative control.

2.7.3. Measurement the volume of gastric juice:

Each animal's gastric juice was centrifuged at 3000 rpm for 10
minutes to remove any solid debris. The volume of gastric juice
was measured with a graduated cylinder and expressed in
millilitres (ml). The pH of the supernatant was then determined.
(Moore, 1968).
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2.7.4. Determination pH of gastric juice:

PH value was determined according to (Debnathet al., 1974).

2.7.5. Biochemical investigation

Measuring the lipid per oxidation product as MDA according to
Satoh (1978). Activity of CAT was assayed using the method of
Aebi et al., (1984), SOD was assayed by Nishikimi et al.,
(1972), and GPx was assayed by Paglia and Valentine (1967).

2.7.6. Histopathological studies:

All stomachs were quickly removed, opened along the
greater curvature, and thoroughly rinsed with ice-cold saline.
Following the recording of stomach ulcers, a longitudinal
section of gastric tissue was taken from the anterior part of the
stomach and fixed in a 10% formalin solution. According to
Bancroft et al., after 24 hours of fixation followed by embedding
in a paraffin block, it was cut into 5 micron sections onto a glass
slide and stained with hematoxylin-eosin for histological
assessment of the gastric mucosa according to Bancroft et al.,
(1996).
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2.8. Statistical Analysis

The data obtained from the present study was
statistically subjected to analysis of variance (ANOVA)
according to Snedecor and Cochran (1980) by the
computerized program SPSS software, version “20” for
Windows. The least significant difference (LSD) value was used
to determine significant difference between means. Data was
represented as Mean _ SD. Values were considered significant

at P < 0.05, otherwise were considered non-significant.

Results and Discussion

3.1. Proximate composition of soybean and M. oleifera
leaves

Table (2) represents the chemical composition of
soybean and MO leaves. The results show that soy, since it is
considered a seed, contained a higher percentage of protein
and fat (45.14 and 20.08 %) than M. oleifera leaves (21.44 and
6.73%), while M. oleifera leaves were characterized by
containing a high percentage of carbohydrates and ash (55.29
and 9.31%).
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3.2. Total phenolic compounds

Phenolic compounds are a group of heterocyclic
compounds vary in solubility in water and polar solvents
depending on their chemical structure. Table (3) represent the
total phenolic compound content of both of MO leaves and
soybean Natto aqueous and methanolic extract. Results
reflected that, both of soybean Natto and MO leaves were rich
in phenolic compounds. There was a significant (p< 0.05)
difference between soybean Natto and MO leaves in total
phenolic content which was ranged from 17.972+.0314 mg
gallic acid/g for soybean to 40.922+.0443mg gallic acid/g for
Moringa aqueous extract, while it was 38.264+0.203and
22.766+.0212766mg gallic acid/g for soybean Natto and MO
leaves, respectively. The results were agreed with Rocchetti et
al., (2020) who found that the total phenolic content of MO was
(31.84 mg/g). Shin et al., (2014) found that fermentation with
Bacillus subtilis increase the phenolic compounds of soybean
to reach 16.92 mg GAE/g.

3.3. Characterization of phenolic compounds by HPLC
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Fig. (1) Display the distribution of phenolic compounds
of both of soybean Natto and MO leaves. There were 13
phenolic compounds identified by HPLC-DAD (table 3). Gallic
acid was found to be the main component of phenolic represent
1464.304 pg/g in soybean Natto while, chlorogenic acid was
the main component of moringa leaves (2218.493 pg/g).
Catechin was the second one in soybean Natto followed by
4°.7-DihydroxyisoFlavone (598.2141 and 166.001ug/g). On the
other hand, MO Leaves contained high amount of both
Naringenin and Vanellin (1512.507 and 1490.551 pg/gm).

3.4. Antioxidant activities

A substance functions as an antioxidant if it can delay,
retard or prevent the oxidation or free radical mediated
oxidation of a substrate when present in low concentrations,
leading to the formation of stable radicals after scavenging
(Singh et al., 2016).The total antioxidant capacity needs to
reflect both lipophilic and hydrophilic capacity, and at least for
physiological activity it needs to reflect and differentiate both
hydrogen atom transfer (radical quenching) and electron
transfer (radical reduction). Both of soybean Natto and MO

leaves antioxidant activities were determined by two different
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methods radical scavenging activities (DPPH) and ferric

reducing power activities FRPA (TPTZ) as seen in table (4).

The results of screening of antioxidant activities
showed that both of soybean Natto and MO leaves had high
antioxidant activities and could be considered as good cheap
source for natural antioxidants. There were significant
differences (p< 0.05) between the antioxidant activities of
soybean Natto and MO leaves, while,MO leaves had more
radical scavenging activities than soybean Natto (90.31+0.10%
and 83.59+0.23% for moringa leaves aqueous and methanolic
extract,respectively.But, soybean natto gave radical scavenging
activities 34.63+0.68% and 34.69+0.44% for aqueous and
methanolic extract, respectively. The results indicated that MO
leaves gave 2.6 times antioxidant activities than soybean Natto.
On the other hand, ferric reducing power activities results
indicated that MO leaves gave high reducing power activities
64.4 times more than soybean Natto and the aqueous extract
of both soybean natto and MO leaves had more reducing
power activities than methanolic extract (8.79+0.07 and
1.21+0.031 for soybean Natto agueous and methanolic extract
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and 579.58+04.29 and 369.23+1.92ug Troloxeqg/g sample for
MO leaves aqueous and methanolic extract, respectively).
Mwamatope et al., (2020) demonstrated the high
antioxidant activities of moringa which ranged from 42.72 to
89.09% by DPPH. Also, Shin et al., (2014) discovered that
fermenting soybean with Bacillus subtilis CSY191 increased its
antioxidant activities by converting soybean isoflavones into
active form (aglycon) and producing antioxidant peptides as a

result of protein degradation. (Marwa et al., 2014).

This means that most of existing phenolic compounds
in soybean Natto and MO leaves are seems to be water soluble
and their antioxidant activity didn’t not depend on the amount of
phenol compounds, but it was depended on the varieties and
chemical structure of these compounds. It could be
summarized that soybean Natto and MO leaves are an
excellent source of an antioxidant water soluble phenolic
compounds, and could be used as a natural bioactive

compound in our diet to prevent from many diseases.
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3.5. Effect of soybean natto and/or M. oleifera leaves as
bioactive compounds sources on sensory attributes of
produced soup

Ready to cook soup was an ideal product to be fortified
with either soybean Natto or Moringa leaves. The sensory
evaluation mean scores of parameters were statistically
analyzed and the results are shown in Table (5). Results
showed that sensory attributes which represented in color,
taste, flavor and after taste showed significant differences (p <
0.05) between control and samples with additives. All samples
had good accepted appearance with high score in T1 soybean
natto additives. Sample T1 Soybean natto additive 10g to soup
(T1) was ranked high scores comparing to T2 soybean natto +
MO leaves and T3 MO leaves 10g. On the other hand, sample
T3 10g MO leaves had an unusual look of soup as a result of
its green color, and both of color and overall acceptability were
less than other samples, while T2 which was a combination of
both 5g soybean natto and 5g MO leaves gave more

acceptable scores result.
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Generally, the addition of soybean natto was found to
be highly acceptable comparing to the control sample in some
cases because of its meat like flavor and taste which were
more accepted for some panellists than control. While a

gradient of admission was found in other samples.

3.6. Biochemical Analysis:

Aspirin causes gastric ulcers by decreasing the
hydrophobicity of the mucus gel layer, altering the action of
surface-active phospholipids, and suppressing prostaglandin
synthesis (Saeed et al.,, 2006). Prostaglandin plays an
important role in the protection of gastric mucosal integrity by
increasing local blood flow and promoting mucus and
bicarbonate synthesis and secretion (Byron and Kenneth,
2014). While bicarbonate provides protection by lowering the
acidity of the gastric lumen, the mucus layer acts as a barrier,
protecting against the effects of pepsin and hydrochloric acid,
which are the most common causes of ulcers. (Nurhidayah et
al., 2014). The disruption of this cascade of body defense
activities by a non steroidal anti-inflammatory drug (NSAID)
such as aspirin is to blame for the development of ulcerations

characterized by mucosal bleeding. (Suleiman et al., 2010).
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From Table (6), aspirin administration caused a
remarkably high ulcer index (8.71+ 0.72) when compared to
control group. Pretreatment with natto, aqueous extract of MO
leaves and ranitidine offered significant (p< 0.05) protection
against aspirin -induced gastric ulcer in the experimental rats.
Natto (25 and 50 %) reduced ulcer index to 1.37 + 0.43and
1.00 + 0.18showing 84.2 and 88.5% prevention respectively.
Also aqueous extract of MO leaves (5 and 10 %) reduced ulcer
index to 1.72 £ 0.17and 1.05 + 0.30showing 80.2 and 87.9 %
prevention respectively. whereas RAN reduced ulcer index to
2.70 = 0.18showing 69.0%prevention against gastric mucosal

injury.

Dipicolinic acid, found in natto, has anti-bacterial
activity against E. coli O157 and against Helicobacter pylori, the
causative agent of stomach ulcers.(Sumi et al.,, 2006). M.
oleifera was discovered to have ulcer-protective properties. MO
leaves also contain isothiocyanate, which has anti-inflammatory
and immune-modulatory properties (Shaila et al., 2010).
According to Biswas et al., (2012), the presence of flavonoids
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in MO leaves extract reduces gut ulceration by improving
microcirculation and increasing capillary resistance, making the

cells more resistant to inflammatory factors.

Induction with aspirin could significantly (p< 0.05)
increase volume of gastric juice and decreasing the pH of the
gastric contents ulcer group (+) when compared with the
normal animals (-) (Table 7). High gastric secretion volume and
low pH of the gastric juice cause severe gastric mucosal injury
(Yi et al.,, 2015).Pre-treated with (natto (50%),MOE (10%),
natto (25%) and MOE (5%)) respectively has anti secretory
activity, as observed by the decrease in volume of gastric juice
and increasing the pH of the gastric contents when compared
with the ulcer control group (+). also when compared with the

reference control group (Ranitidine group).

Most bean products can protect the stomach by using
their alkaline properties to neutralise the amount of hydrochloric
acid produced by gastric damage and relieve stomach injuries.
Soy isoflavones in soybean products, in addition to their
alkalinity, may play an important role in preventing stomach
damage. (Zhao, Qian and Li, 2014).
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Because of the increased content of small bioactive
compounds, fermentation is an excellent processing method for
improving the nutritional and functional properties of soybean.
Enzymatic hydrolysis during fermentation breaks down the
large protein, lipid, and carbohydrate molecules in raw soybean
to small molecules such as peptides, amino acids, fatty acids,
and sugars, which are responsible for the unique sensory and
functional properties of the final products.(Beak et al., 2008)
Bioactive oligopeptides from fermented soybeans are an
emerging area of research with great promise peptides from the
soybean is currently the subject of investigation into new drugs
and functional food ingredients for gut health and modulating
the intestinal absorption of nutrients (Shimizu and Son, 2007)
M. oleifera aqueous extracts may have gastric protective
effects due to direct action on mucus secretion or by increasing
prostaglandins, thus protecting the stomach from acid alcohol
injury. It has also been reported to alter antioxidant factors such
as total tissue sulfhydryl group (glutathione), implying that

Moringa oleifera’s antioxidant action is responsible for its ability
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to prevent the development of gastric ulcers in rats. (Debnat et
al., 2013).

The gastro-protective and antioxidant effects of MO is
as a results of it several active constituents such as alkaloids,
sterols, glycosides, flavonoids, and terpenoids (Mahajan et al.,
2008). Also, its leaves are rich in benzyl isothiocyanate which

has anti-inflammatory activity (Lee et al., 2009).

As shown in Table (8), gastric MDA levels were
significantly (p< 0.05) elevated in ulcer control groups (+) (2.44
+ 0.10) compared with control group (-) (1.41 = 0.31)this was in
agreement with Kim et al., (2016)who reported that gastric
ulceration develops mainly through the production of oxygen
free radicals and lipid peroxides. Cuevas et al., (2011) found
that aspirin significantly increased MDA gastric concentration
when compared to control animals. Whereas the activities of
SOD, CAT, and GPx were significantly lower in comparison to
the control group (-), Chattopadhyay et al., (2006) reported
that NSAIDs induced reactive oxidative metabolites in animal
models, which may contribute to mucosal injury. These free
radicals also damage the cellular antioxidant enzymes such as

CAT and SOD, acting as the first line of cellular defense
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against oxidative injury and this might lead to aggravated tissue
damage during gastric ulceration as mentioned by EI-Missiry
et al., (2001).

Stomach of the rats pre-treated with (natto (50%),MOE
(10%) , natto (25%) and MOE (5%) ) respectively could
significantly(ps 0.05) increase those activities SOD, CAT and
GPx when compared with the ulcer control group (+) .Gastric
MDA significantly decreased and reverted to near normal
levels whenpre-treated with (natto (50%) , MOE (10%) , natto
(25%) and MOE (5%) ) respectively when compared with the
ulcer control group (+) , also when compared with the

reference control group (Ranitidine group).

Soybean isoflavone is a flavonoid subclass with
antioxidant properties. It has the ability to remove free radicals;
a byproduct produced by cells during the normal metabolism
process, and thus prevents the occurrence of cancer caused by
free radical damage to DNA (Patel et al., 2001). Daidzein has
the ability to increase catalase activity. (Liu et al., 2005) this
was in agreement withour results. Natto Bacillus subtilis can
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prevent diarrhoea, dysentery, enteritis, and constipation by
inhibiting spoilage microorganisms that cause abnormal
fermentation in the intestine. Overall, it is important in
regulating the microecological balance of intestinal flora. When
drinking alcohol, natto mucus covering the surface of the
gastrointestinal mucosa can protect the gastrointestinal system
and alleviate drunkenness. (Hong et al., 2017)this is also

supported our results.

Hessah, (2018) demonstrated that MO can restore the
antioxidant activities of GST, GPx, and SOD and decrease the
lipid peroxidation induced by oral administration of acid alcohol
and with notable decrease in gastric lesions this was apparent
in our results. This is also supported by Bhattacharya et al.,
(2000) who reported that antioxidant properties of MO leaf
extracts exert its action via alteration in superoxide dismutase
(SOD), gluthathioneperoxidase (GPx), and malondialdehyde
(MDA) levels in rat gastric mucosathis was agree with our
results. In the presence of a gastric ulcer, there is an increase
in gastric mucosal SOD and lipid peroxidation activities,
indicating that the production of reactive oxygen species (ROS)

such as superoxide anion (02 -), H202, and hydroxyl radical
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(OH- ) induces cell degeneration by increasing lipid
peroxidation of cell membrane lipids and may be the cause of
gastric peroxidase inactivation. As a result, the antioxidant
effects of MO leaf extracts are most likely achieved by
metabolising lipid peroxides and scavenging endogenous

hydrogen peroxide (H202)(Biswas et al., 2012).

3.7. Histopathological Examination:

Stomach sections of rats in different experimental
groups were examined and the photomicrographs are
illustrated in Fig. (3 to 4)

The stomach is in a protected anatomical position in
abdominal cavity and can move within some limits, so it is not
easy to injure it with outside violence (Zhao et al.,
2013).Gastric mucosal damage is common and caused by a
variety of factors, including chemical factors such as smoking,
drinking strong tea or coffee, and drugs that stimulate the
gastric mucosa such as aspirin and indomethacin, physical
factors such as excessive cold or heat, eating rough food,
bacteria or their toxins.(Zhao et al., 2014).
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In the present study, gastric ulcer group(+) showed
Congestion in the blood vessels of the lamina propria of the
mucosa as well as the underlying submucosxa associated with
oedema and inflammatory cells infiltration in the submucosa
compared with control group (-) which showed no
histopathological alteration and the normal histological structure
of the mucosa with glandular structure , submucosa muscularis
and serosa were recorded in (Fig.3).This is consistent with the
findings of Zhang et al., (2014), who found that aspirin caused
severe congestion and multiple haemorrhagic erosion in
stomach tissue, particularly in mucous secreting cells, as
evidenced by gastric pit damage and vacuolation of the
glandular portion. The lamina propria showed mononuclear
cellugrouolar infiltration, which was supported by Abdelgawad
et al., (2013)who stated that oral administration of a single
dose of aspirin (200 mg/kg) to rats caused edoema in the

lamina propria with mononuclear cellular infiltration. .

Pre-treated with MOE (5%) The submucosa showed
diffuse oedema, while MOE (10%) showed no histopathological

alteration as recorded in (Fig.4).The gastroprotection provided

159



Safaa T. Gohari - Marwa Hanafy Mahmoud
and Samar M. Mahdy

by Moringa extract, as evidenced by histological plates, could
be attributed to the presence of phytocomponents such as
flavonoids, tannins, terpenoids, sterols, alkaloids, and phenols,
which have been reported to be present in Moringa leaf extract.
When tested for antiulcer and gastroprotective properties, these
phytochemical agents yielded positive results. (Noemi et al.,
2014). Kumar et al.,, (2013) reported the usefulness of
flavonoids in wound healingpromotion, cellular regeneration
and cytoprotection as key antiulcer dynamics. In view of the
fact that ulcer is greatly linked with oxidative stress
(Shokouhsadat et al., 2015), the antioxidant properties of
flavonoids and phenols in Moringa leaf extract may have
contributed to the antiulcer effect observed. Separate studies
on isolated flavonoids revealed high levels of gastroprotection
in association with flavonoids administration. (Zayachikiwaka
et al., 2005).

Pre-treated with natto (25%) Mild oedema was
observed in the muscularis and serosa while the mucosa and
submucosa were intact, but Pre-treated with natto (50%) There
was no histopathological alteration as recorded in (Fig.4). Most
bean products can protect the stomach by using their alkaline
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properties to neutralise the amount of hydrochloric acid
produced by gastric damage and relieve stomach injuries. Soy
isoflavones in soybean products, in addition to their alkalinity,
may play an important role in preventing stomach damage.
(Zhao et al., 2014). Phenolic compounds, on the other hand,
have been reported to have gastroprotective effects via a
variety of mechanisms such as antisecretory activity,
cytoprotection, and modulation of inflammatory mediators,
antioxidative stress defence, and enhancement of antioxidant
enzyme levels in the body.(Shokouhsadat et al., 2015). also
the reference control group (Ranitidine group)The submucosa
showed congestion in the blood vessels as well as oedema

with inflammatory cells infiltration while the mucosa was intact

Table 1: Composition of the different soup mixtures

Ingredients  (g) control T1 T2 T3
Corn starch 25 25 25 25
Onion 5 5 5 5
Garlic 3 3 3 3
Black and white paper 2 2 2 2
salt 10 10 10 10
Soy natto _ 10 5

M. oleifera leaves _ _ 5 10

T1: soup +10 soybean natto, T2: soup + 5g soybean natto + 5g MO leaves and
T3: soup + 10g MO leaves
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Table (2): Proximate composition of soybean and M. oleifera leaves %

Sample Protein% Fat% Moisture% Ash% Carbohydrate%
Soybean 45.14 20.08 6.75 5.08 22.95
M.oleifea leaves 21.44 6.73 7.23 9.31 55.29

Table (3):Phenolic compounds of Natto and M. oleifera leaves

Phenolic acids

Natto Conc. (ug/ g)

M. oleifera Conc.(ug/ g)

Gallic acid 1464.304 760.4625
Chlorogenic acid 104.9917 2218.493
Catechin 598.2141 0
Caffeine 72.82006 0
Coffeic acid 0 0
Syringic acid 0 0
Rutin 0 1470
Ellagic acid 0 126.0939
Coumaric acid 0 0
Vanillin 21.64667 1490.511
Ferulic acid 0 52.13495
Naringenin 151.4941 1512.507
Propyl Gallate 83.7824 0
4°.7-DihydroxyisoFlavone 166.0066 0
Querectin 29.40176 171.6399
Cinnamic acid 18.2218 11.61279
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Tble (4): Total phenolic compounds and the antioxidant activities of
soybean natto and M. oleifera leaves.

Total TPTZ(ugTroloxeq/
Sample DPPH%
Phenols (mg/g) gm sample)
Soybean Natto (Aqueous) 17.972+0.314* 34.63+0.68% 8.79+0.07926°
Soybean Natto (methanol) 22.76620.212766° | 34.69+0.442 1.21+0.0312
M.oleifera leaves(Aqueous) 40.922+0.443¢ 90.31+0.10° 579.58+04.29¢
M. oleifera leaves ((methanol)) 29.381+0.241° 63.88+0.15° 391.44+2.56°

Data are presented as means + SDM (n=3). a, b, ¢ and d: Means with different letter among
treatments in the same column are significantly different(P < 0.05)

Table (5): Sensory evaluation mean scores of parameters of
soybean natto and M. oleifera leaves.

=

g Overall

S Colour Taste Flavour After taste Texture acceptability
=

Control 9.119%1.17 | 9.50%1.9 |9.31cd+2.69 |9.504°+0.9 | 9.71%+09 9.72°+1.62
T1 8.91°¢1.8 9.41°+1.4 | 9.216°¢1.9 |8.91°+0.71 | 8.38°t17 9.68°+1.4
T2 7.018b+1.17 | 8.72°+0.8 | 8.72°+0.98 [8.32c+1.08 | 8.02°+1.7 | 7.92°+0.64
T3 5.922+2.98 | 8.53%+0.8 | 8.82°+0.8 7.52d+1.03 | 7.38%+17 7.222+0.49

Data are presented as means + SDM (n=3).a, b, ¢ and d: Means with different letter among
treatments in the same column are significantly different(P < 0.05)T1: soup +10 soybean natto,
T2: soup + 5g soybean natto + 5g MO+, T3: soup + 10g MO leaves
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Table 6: Effect of Natto and aqueous extract of M. oleifera leaves
and ranitidine on gastric lesion surface induced by aspirin

Gastric Mucosal Injury

Groups Gastric Mucosal Injury Area (mm?) Protection (%)
Control (-) 040.00? 100
Control (+) 8.71+ 0.72¢ 0

MOE (5%) 1.72+£0.17° 80.2
MOE (10%) 1.05 + 0.30° 87.9
Natto (25%) 1.37 £ 0.43% 84.2
Natto (50%) 1.00 +0.18° 88.5
Ranitidin(50 mg/Kg) 2.70 +0.18¢ 69.0

Data are presented as means + SDM (n=6).a, b, ¢ and d: Means with different letter among
treatments in the same column are significantly different (P < 0.05)MOE: aqueous extract of M.
oleifera leaves Natto: Fermented soy beans
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Table 7: Effect of Natto, agueous extract of M. oleifera leaves and
ranitidine on Volume of gastric juice (mL) and pH of gastric
juice induced by aspirin

Groups Volume of gastric juice (mL) pH of gastric juice
Control (-) 0.28+0.01° 3.20+0.00°
Control (+) 1.12+0.02¢° 1.30+0.00%
MOE (5%) 0.52+0.01 2.94+0.36°
MOE (10%) 0.46+0.03" 3.22+0.00°
Natto (25%) 0.57+0.02¢ 3.11+0.54
Natto (50%) 0.45+0.02%° 3.31+0.57'
Ranitidine

(50 mg/Ka) 0.43+0.10° 2.67+0.00°

Data are presented as means + SDM (n=6).a, b, ¢ and d: Means with different letter
among treatments in the same column aresignificantly different(P < 0.05),MOE: aqueous

extract of M. oleifera leaves Natto: Fermented soy beans
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Table 8: Effect of Natto, aqueous extract of M. oleifera leaves and

ranitidine on Lipid Peroxidation induced by aspirin

Lipid Peroxidation

Groups

SOD (IUL) | CAT(IU/L) MDA (RmolL) 1 Gpy qui)
Control (-) 2.38+0.10" | 52540.27¢ | 1.41+0.31% 49.86 +0.09°
Control (+) 1.2840.05° | 45.8+0.26° | 2.44+0.10° 42.75 £0.14°
MOE (5%) 1.82+0.35° | 48.34+052° | 1.33+0.35% 45,56 +0.08"
MOE (10%) 3.02+0.04° | 53.69+0.41° | 1.06 +0.00% 50.34+0.39°
Natto (25%) 2.2740.40° | 51.02+0.77° | 1.690.03" 45.54 0,52
Natto (50%) 3.22+0.56° | 54.11#0.79° | 1.39 +0.25% 49.02+0.04°
Ranitidine(50 1.92 $0.40° 46.39 +0.29° 1.86+0.02¢ 45.9 +0.08"

mg/Kg)

Data are presented as means + SDM (n=6).a, b, ¢c and d: Means with different letter among
treatments in the same column are significantly different(P < 0.05)SOD: superoxide dismutase
MDA: malondialdehyde GPx: gluthathione peroxidase , MOE: aqueous

CAT: Catalase

extract of M. oleifera leaves Natto: Fermented soy beans
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Distribution of phenolic compounds of both of soybean Natto and M.
oleifera leaves

167



Safaa T. Gohari - Marwa Hanafy Mahmoud
and Samar M. Mahdy

MOE 10% Natto 50%

Fig. 2.
Photomicrographs showing mucosal surface of rat stomach; stomach
from normal control (-), stomach from aspirin control (+), stomach
from rat treated with Natto 25, 50% + aspirin. , stomach from rat
treated with aqueous extract of M. oleifera leaves 5, 10%+ aspirin.
And stomach from rat treated with ranitidine 50 mg/kg + aspirin.
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\ \\& Control
i

Control

Fig (3):
Photomicrograph of Sections of stomach of control (-) group and
control (+) group, stained with H & E, X 400.
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Fig (4):
Photomicrograph of Sections of liver of different rats groups Natto (25
and 50%), aqueous extract of M. oleifera leaves (5 and 10 %) and
ranitidine stained with H & E, X 400.
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