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The Protective Effect of Banana and Yoghurt on Gastric
Ulceration in Rats
ABSTRACT

This study was carried out to evaluate the nutrition value for
green banana and yoghurt and there can be effective in reducing
the indomethacin-incidence of gastric ulcer and its
complications.The biological experimental on gastric ulcers were
induced in rats using one oral dose of indomethacin 50mg/kg body
weight (5 ml/kg) after feeding different rats groups for fourteen
days on basal diet as healthy control negative. Different groups
were taken indomethacin was fed on basal diet as control positive
and the third groups fed on basal diet and it's substituted
separately with 25% yoghurt, 25% green banana and equal weight
12.0% for each from yoghurt and green banana.The results
showed that increasing the gastric MDA level in the control
positive by 402.17uM/g/ protein. The normal group was 133.81
HM/g/ protein .The different rat groups fed on yoghurt, green
banana and its blends and taken orally Indomethacin the MDA
was decreased gradually by 305.57, 283.45 and168.256 uM/g/
protein, , yoghurt, green banana and their blend pre-treatment
significantly increased the gastric levels of enzymatic and non-
enzymatic antioxidants namely SOD, and GSH with a
concomitant reduction in MDA level compared with those in the
positive control group. The superoxide dismutase SOD in the
groups receiving yoghurt, banana and their blends showed a
significant increase gradually by 15.810, 18.803 and 21.793u/mg/
protein. The positive group control was found to be significantly
lower (12.606 u/mg/ protein) than the negative control group
was26.77 u/mg/ protein. The superoxide dismutase SOD was
significantly increased.

Key words: Banana, yoghurt, gastric, liver enzyme, inflammatory
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INTRODUCTION

The gastrointestinal (GI) mucosa is considered the first
defensive barrier against xenobiotics, but it is injured by toxic
substances. Serious ulceration of the GI mucosa may result in Gl
bleeding or even perforation (Zhang et al., 2012). Gastric
ulceration is the most predominant Gl syndrome ever recognized
and is responsible for approximately 15 deaths out of every
15,000 complications per year worldwide (Azhari et al., 2018).

The current use of ulcer drugs is limited due to its side
effects and potentiality of relapse. Therefore, studies showed
ascertain the antiulcer potentials of banana and the extracts of
banana (Musa paradisiaca). The results revealed that banana’s
extract contains phytochemical like phenols, flavonoids and etc.
The banana’s extracts prevented the induced ulcer and significant
rise (p <0.05) in gastric juice pH (3.79% 0.24) noticed in the
banana’s treated group. However, the decrease in gastric juice
volume and increased gastric wall mucus by banana was not
statistically significant (p >0.05). Findings from this study show
that banana was able to prevent IND+PYL induced ulcer by
strengthening the gastric mucosa and decreasing the gastric juice
acidity (Mahadeva Rao et al., 2016).

Gastric ulcers occur when there is an imbalance between
the aggressive and defensive factors on the luminal surface of the
epithelial cells. A large number of medicinal plants and their
secondary metabolites have been reported, with potential activity
against gastric ulcer and ulcerative colitis. The green fruit of the
Musa spp ABB, variety Burro CEMSA, is effective as a
gastroprotective agent in a model of induced acute ulcers by
absolute alcohol and indomethacin (Boffill Cardenas et al.,
2016).

Banana (Musa sapientum var. paradisiaca) was reported to
possess ulcer protective and healing activity through its
predominant action on mucosal defensive factors (Goel et al.,
1986). Methanolic extract of banana has shown antioxidant
activity in gastric mucosal homogenates, where it reverses the
increase in lipid peroxidation (LPO) and SOD induced by stress in
normal rats (Goel et al., 2001). Natural flavonoids, leucocyanidin
isolated from banana have been reported to have anti-ulcer

802
2020 adgi. oDl galad) daad) o (ualead) Alaall




e gill Al c¥lme § Bigmdl Alma

activity (Lewis et al., 1999). Further, derivatives of leucocyanidin
isolated from focus bengalensis have been reported to possess
anti-diabetic and antioxidant activity (Daniel et al., 1998).
Worldwide, yoghurt is considered one of the most popular
fermented dairy products due to not only for its nutritional value
but also for its health benefits (Weerathilake et al., 2014).
Buffalo milk is much preferred by consumers for its rich nutrition
and is drunk or transformed into valuable products such as cheese,
curd, yogurt, and ice cream. Buffalo milk contains about twice as
much butterfat as cow milk and higher amounts of total solids and
casein, making it highly suitable for processing various types of
yogurt and resulting in creamy textures and rich flavor profiles.
Although its many healthy and nutritious impacts are well-
established, milk and its products are generally not regarded as a
rich source for particular bioactive ingredients such as
polyphenols and antioxidants (Achi and Asamudo, 2019). Thus,
the formulation of novel dairy products using medicinal herbs, or
their extracts has gotten more attention to meet the demand of
health-conscious consumers (Jamshidi-Kia et al., 2018). In this
context, several new fermented dairy products enhanced with
plant-derived foods (fruit, vegetables, or even their by-products)
have been created and assessed (Iriondo-DeHond et al., 2018).
The objective of this work was to evaluate in a model of
chronic ulcer the antiulcer effect and the possible mechanisms by
which the banana, yoghurt and both together act as an antiulcer.

MATERIALS AND METHODS

Materials

The green banana purchased from local market and it was
sliced vacuum dried at 50°C for 72 hours, ground and sieved. The
sample was stored in polythene container for analysis.

Indomethacin was purchased from (Sigma-Aldrich. Com)
dissolved in saline and given orally to rats at a dosage of 50mg/kg
body weight according to Hajrezaie et al., (2012).

Folin—Ciocalteau reagents, Gallic acid, Quercetin, DPPH" (
2, 2-diphenyl-1- picrylhydrazyl), BHT: Butyl Hydroxy toluene,
and, p-Nitrophenyl sulfite, were purchased from Sigma Chemical
Co.( St. Louis, MO, USA).
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Methods
Determination of nutritional content

The green banana was analyzed for proximate composition
(moisture, ash, organic matter, crude protein, lipids, carbohydrate
and crude fiber) according to AOAC (2010).Total carbohydrates
were determined by difference according to Pearson (1976). In
addition, minerals content as calcium iron, manganese, green
banana was determined according to the method of the AOAC
(2010), using Atomic Absorption Spectrophotometer (Perkin
Elmer, Model 3300, Germany).
Preparation of banana extract

Dried powder of green banana (10 grams) was dispensed in
100ml of distilled water, ethanol, ethyl acetate and chloroform,
overnight at room temperature using shaker. The mixture was
filtered through whatman No 1 filter paper and the extraction step
was repeated twice. The filtrate was then concentrated to dryness
at 40 °C in a rotary evaporator. The crude extracts were stored in a
refrigerator until further analysis.
Total phenolic content

The total phenolic (TP) banana extracts were
spectrophotometrically determined by Folin Ciocalteu reagent
assay using gallic acid as standard according to Qawasmeh et al.
(2012). The absorbance was determined at 750 nm using
spectrophotometer (Unicum UV 300). The total phenolic content
in the samples was expressed as mg gallic acid equivalents
(GAE)/g dry weight sample. All samples were analyzed in
triplicates.
Total flavonoids content

Total flavonoids (TF) of green banana extracts were
spectrophotometrically determined by the aluminum chloride
method using quercetin as a standard according to Eghdami and
Sadeghi (2010). The absorbance was measured against blank at
510 nm by using spectrophotometer (Unicum UV 300). Total
flavonoids in sample were expressed as mg quercetin equivalents
(QE)/ g dry weight. All samples were analyzed in triplicates.
Antioxidant activity
DPPH- Free radical scavenging assay
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Determination of DPPH - free radical scavenging activity
was measure din green banana according to Ravichandran et al,.
(2012). The mixture was shaken vigorously and allowed to stand
at room temperature. Butyl Hydroxy toluene (BHT, Sigma) was
used as positive control while the negative control is contained the
entire reaction reagent except the extracts. Then the absorbance
was measured at 515 nm against blank.

The capacity to scavenge the DPPH - radical was calculated
using the following equation:

DPPH - scavenging effect (Inhibition %) = [(Ac — As / Ac) x
100]

Where: Ac is the absorbance of the control reaction.

As is the absorbance in the presence of the plant extracts
Determination of nutritional value of yoghurt

Total solids content, total nitrogen and ash content were
determined in yoghurt according to AOAC (2010). Fat content
was determined by Gerber methods and the solids not fat were
obtained by subtracting fat from total solids according to AOAC
(2012). Moreover, Protein content was estimated according to
Bradley et al,. (1992). Titratable acidity in terms of % lactic acid
was measured. PH of the sample was measured at 17 to 20°C
using a pH meter (Corning pH/ion analyzer 350, Corning, NY).
Water soluble nitrogen (WSN) of yoghurt was estimated
according to Ling (1963).

Biological experimental

For the determination of the gastro protective mechanisms, the
study was carried out in conventional (30 rats) male rats with a
weight comprised between 200 and 250 g, were purchased from
National Organization for Drug and Control Research, Giza,
Egypt. The animals were kept under ambient conditions of 22 + 2
°C of temperature, 40-70% of humidity and light-dark cycles of 12
x 12 hours. They were fed commercial barley and the drinking
watered.

Five experimental groups of 6 rats each were used for
groups, the group 1 as control negative and group 2 as control
positive was fed on a basal diet. The group 3 that was given the
green banana at 25% substituted from the basal diet, the group 4
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was given 25% yoghurt substituted from basal diet and the group
5 was given 12.5 green banana and 12.5 yoghurts for fourteen
days. At the end of the administration period (fourteen days), the
group 2 as positive and different groups 3, 4 and 5 taken
Indomethacin orally to rats at a dosage of 50mg/kg body weight (5
ml/kg body weight) to be inducing the ulcer were considered.

The animals were sacrificed seven hours after the induction of
the ulcers; the stomachs, which were opened by the greater care,
were extracted, washed with saline solution, spread on a sheet of
filter paper, and the damaged area was quickly measured in mmz2.,
The gastric mucosa was taken from all animals for the
determination of the enzymatic activities, determination of lipid
peroxidation and antioxidant enzyme

The lipid peroxidation was determined calorimetrically as
malondialdehyde (MDA) by Yoshioka et al., (1979). Moreover,
the activity of the antioxidant enzymes, plasma
superoxide dismutase (SOD) was measured according to the
method of Sairam et al., (2003), Non-enzyme Glutathione (GSH)
measured by Habig et al., (1974). Free radicals as nitric oxide
(NO) were estimated according to Miranda et al., (2001).
Determination of TNF-a. and Pepsin in stomach tissues

Stomach tissues homogenates were used to prepare nuclear
extracts to determine TNF-a, using EpiQuik™ nuclear extraction
kit (OP-0002, EpiGentek, NY, USA) according to Millena et al..
(2004).p-Nitrophenyl sulfite was found to be a suitable synthetic
substrate for rapid spectrophotometric analysis of pepsin in gastric
secretion. When this substrate was incubated with enzyme, the
maximal rate of change of absorbance at 320 nm was found to be
directly proportional to enzyme concentration (Robinson and
White, (1970).

Histopathological Investigation.

Gastric microscopic damage was scored on a 0-14 range
according to the criteria previously described (Hamdan et
al.,2020). Briefly, the stomach tissue was examined for epithelial
cell loss (score: 0-3), edema in the upper mucosa (score: 0-4),
hemorrhagic damage (score: 0-4), and the presence of
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inflammatory cells (score: 0-3). Summation of the four
histopathological scores gave the total microscopic score.
Statistical Analysis

Statistical analysis was performed using a one-way analysis of
variance (ANOVA) followed by an LSD test for multiple
comparisons using Statistical Product and Service Solutions
(SPSS) software (version 17). All data were presented as mean *
SE. P < 0.05 was allowed to forecast statistically significant.

RESULTS AND DISCUSSION

Nutrition content of green banana

Chemical composition and minerals content were determined
in green banana, and the results are reported in table (1). The
results indicated that the moisture content was 80.28 %, this
means the high moisture content in the foodstuff is responsible for
microbial spoilage, deterioration, and short shelf life (Anhwange
et al., 2009). Protein is an essential component of the diet for the
survival of a human being to supply adequate amounts of essential
amino acids. The crude protein total lipid ash content and crude
fibers were 5.90, 1.80, 8.50 and 21.70%, respectively. The green
banana mixed pulp and peel flour presented higher ash, total fiber,
and total phenolic compound contents than traditional wheat flour
(Castelo-Branco et al., 2017).

The mineral content of the macroelement, calcium, the major
element found in banana was 119.2 mg/100g. It was followed by
potassium, sodium, manganese, and magnesium. The mineral
content of the microelement was 75.1, 62.1, 43.58 and 31.29
mg/100g, respectively in Table (1) and the microelement as iron
was the lowest (1.52mg/100g). The green banana is rich in dietary
fibre, essential minerals such as potassium (Alkarkhi et al., 2010
and Choo and Aziz., 2010).
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Table (1): Proximate analysis of green banana

Chemical analysis 9/100g dry weight Minerals content mg/100g dry weight

Moisture 80.28+2.07 Potassium 75.1£2.13
Total protein 5.90+£0.14 Calcium 119.2+03.28
Ash content 8.50£0.21 Sodium 62.10+2.37
Total lipids 1.80+0.01 Iron 1.52+0.01
Crude fiber 21.70+0.95 Manganese 43.58+1.08

Total carbohydrates 62.10+2.17 Magnesium 31.29+0.94

Values are mean and SD (n = 3)

Total phenolic and total flavonoids of banana extracts

Table (2) showed that the determination of total phenolic and
flavonoids in different extracts (aqueous, ethanol, ethyl acetate
and chloroform). From the results, it could be noticed that the total
phenolic and flavonoids in green banana at ethanol extract were
the highest by 33.31 mg/100 GAE and 25.24 mg/100QE. This
results confirmed by Lapornik et al., (2005) observed that the
ethanolic extract contains the most phenolic and flavonoid
contents because it can release the cell wall-bound polyphenol
from the cells and neutralize the activity of polyphenol oxidase
(PPO) which degrades the polyphenol in plants. This study
confirmed by Turkmen et al., (2006) reported that the solvent
with high polarity has a high content of polyphenol and
antioxidant activity.
Moreover, the ethyl acetate extract from green banana contained
total phenolic and flavonoids. The total phenolic and flavonoids
were 22.98 mg/100 GAE and 18.45 mg/100 QE followed by
chloroform extract was 21.52 mg/100 GAE and 17.33 mg/100 QE,
respectively. Meanwhile, the aqueous extract from green banana
was the lowest than other extracts.
Phenolic compounds are secondary metabolites produced in plants
through the phenylpropanoid pathway and encompass a wide
range of chemical classes, including phenolic acids, flavonoids,
stilbenes and lignans (Manach et al., 2004). They are basically
involved in plant defense mechanisms and are also known to exert
numerous health-promoting effects. They act as antioxidants and
modulators of enzyme expression and thereby contribute to the
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alleviation of a wide range of chronic diseases such as cancer,
diabetes, skin damages, allergies, atherosclerosis, and viral
infections (Huang and Shen, 2012). Furthermore, phenolic
compounds are exploited in food protection against alterations by
microorganisms or by lipid oxidations (Magsood et al., 2013).

Table (2): Total phenolic acids and flavonoids compounds in green
banana

Banana Extracts Total phenolic acids Total flavonoids
mg/100 GAE compounds
mg/100 QE
Aqueous 9.89+0.14° 8.75+0.24°
Ethanol 33.31+1.20° 25.24+1.35°
Ethyl acetate 22.98+1.04° 18.45+1.08°
Chloroform 21.52+0.95" 17.33x1.12°

Values are mean and SD (n = 3); where: Mean values in the same with the
letter are significantly different at p<0.05 levels.

DPPH scavenging activity

From the results in table (3), the ethanol, ethyl acetate and
chloroform extracts, however, showed greater DPPH scavenging
activity than the aqueous extracts. However, at a concentration of
50 pg/ml, the results were obtained for a green banana with
ethanol, ethyl acetate and chloroform extracts by 43.2, 41.36 and
40.51%, respectively, followed by aqueous extract (36.87ug/ml).
Moreover, the IC50 values were 45.19, 52.48, 60.17 and 90.28
ug/ml, respectively, compared to BHT which was 20.59ug/ml. It
IS better to mention that the lower IC50 value represents more
potent free radical inhibitory activity. Thus, the present results
indicated that ethanol, ethyl acetate and chloroform extracts have
powerful antioxidant activity as compared to aqueous extract. The
strong antioxidative properties of green banana extracts could be
attributed to the presence of different antioxidant components
(Mrvcic et al.,, 2012). Furthermore, Sultana et al., (2007)
reported that the higher activity of DPPH - radical scavenging
activity may be attributed
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to the presence of higher levels of total phenolic and flavonoids as
they play a key role as proton-donating ability and could serve as
free radical inhibitors or scavengers, acting possibly as primary

antioxidants
Table (3): DPPH- scavenging activity of banana extracts at different
concentrations

Banana Scavenging activity %
Extracts
10pg/ml 20ug/ml 30pg/ml 40ug/mi 50ug/ml
Aqueous 25.13 27.64 30.40 33.44 36.78
+0.14°¢ +0.35°¢ +0.34¢ +1.26°¢ +0.81°
Ethanol 28.36 31.51 35.01 38.89 43.21
+0.21° +0.28" +0.29° +1.39" +0.75"
Ethyl acetate 27.10 30.11 33.45 37.16 41.36
+0.23° +0.34° +0.31°¢ +0.67°" +0.43°
Chloroform 26.59 29.54 32.82 36.46 40.51
+0.27° +0.26" +0.28° +0.91° +0.90°
BHT as standard 39.60 43.99 48.87 54.29 60.32
+0.29° +0.41°2 +0.52°2 +0.59°2 +1.28°2

Values are mean and SD (n = 3); where: Mean values in the same with the
letter xare significantly different at p<0.05 levels

Nutritional value of yoghurt

Nutrition content of yoghurt was determined, and the results are
tabulated in table (4). From the results, it could be observed that
the total solids and solids not fat were 21.11 and 11.79%,
respectively, to give pH by 4.9. These results confirmed with
Ozer et al., (1998) showed that total solids content had no adverse
effect on the starter activity of coagulation time. Increasing milk
total solids from 16 to 23% had a significant effect on decreasing
the rate of pH during fermentation. Also, the incubation time for
the milk at 4.6 pH was shorter than the time of retentate (Tamime
et al.,, 1989). The increase in milk fat content influences the
growth and activity of starter cultures in samples with 2 levels of
total solid (12 and 23%) (Mahdian et al., 2007). The chemical
composition of the milk base, especially the total solids has a
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major effect on the acceptability of concentrated yoghurt.
Concentrated yoghurt containing < 20% total solid was assessed
as "thin and tasteless" and that with > 25% total solid it became
gummy and bitter (Robinson, 1977).

Fat content and titratable acidity were found by 3.4 and 1/20% in
yoghurt and these results confirmed with Penna et al., (2007) and
Najafi et al., (2008) they found that the yoghurt should contain at
least 3.25% of milk fat and 8.25% of milk solids not fat (MSNF)
with a titratable acidity of not less than 0.9 %. Yoghurt has a
smooth texture and a mildly sour and pleasant flavor.

Total protein:

Total protein, total nitrogen and water-soluble nitrogen were
lower in yoghurt to give 3.97, 0.60 and 0.12%, respectively; this
resulted in decreasing acidity content of the yoghurt to give pH
4.9. Gawade (2017) reported that acidity ranged from 0.61 to 0.66
per cent in yoghurt. Moreover, Sengupta et al., (2014) observed
similar results with respect to the protein content of yoghurt and
recorded 3.04% protein content in yogurt

Table (4): Nutrition content of yoghurt

Nutritional value 9/100g Yoghurt Nutritional value  g/100g Yoghurt
Total solids % 21.11+0.14 Titratable activity 1.20+0.001
%
Solids not fat % 11.79+0.18 Total nitrogen %  0.60+0.001
Fat content % 3.45+0.05 Acidity % 0.86+0.001
Total protein % 3.97+£0.04 Water soluble 0.12+0.001
nitrogen%
Ash content % 0.52+0.001 pH value 4.9+0.02

Values are mean and SD (n = 3).

Measurement of weight:

Weight was determined in rats and the results are reported in
table (5) From the results it could be noticed that the weight was
significantly increased being 151.3 ,163.5 and 175 g in rats as
control positive in 0 time ,after 7 days and after 14 days ,
respectively, This trend was observed in the negative control
group and the other treated groups. After 14 day, the weights of
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rats in all treated groups with yogurt, green banana and mixed
between them recorded non-significant difference in weight gain,
as compared to the control (-ve and +ve) groups

Table (5): Weight of rats as grams

Weight / g
0 time After 7 day After 14 day

Control (-) 147.166° 159.500° 171.166 °

+ 7.467 +9.159 +8.704
Control (+) 151.333° 163.500° 175.000°

+11.93 +9.731 + 8.579
Yogurt 148.3332 160.3332 170.8332

+9.973 +9.563 +9.703
Green 151.166° 160.166° 167.833°
banana +8.084 +9.108 +9.786
Yogurt & 152.333° 163.000° 171.833°
green banana *13.017 +13.296 +12.703

Values are mean and SD (n = 3) where: Mean values in the same with the
letter +are significantly different at p<0.05 levels

Measurement of antioxidant and enzymatic activities

The lipid peroxidation as Malondialdehyde (MDA), and the
activity of the antioxidant enzymes Glutathione Reduced (GSH)
and Superoxide dismutase activity (SOD) were determined in the
different rats groups were taken orally Indomethacin to induce the
gastric ulcer and the results are reported in table (6). Effect of
yoghurt, green banana, and their blends on Malondialdehyde
(MDA) level in the gastric tissue, the results showed that
increasing the gastric MDA level in the control positive group was
to 402.17uM/g/ protein. The normal group was 133.81 uM/g/
protein. The different rat groups fed yoghurt, green banana and its
blends and taken orally indomethacin revealed the MDA was
decrease gradually to 305.57, 283.45 and 168.256 uM/g/ protein,
respectively. These results showed that the yoghurt and green
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banana kept the gastric tissues healthy. It may be due to the
banana contained the natural antioxidant and the yoghurt consists
of high nutritional content. Several studies have shown that
scavenging free radicals by antioxidant compounds prevent
ethanol-induced gastric ulcer (Alvarez-Suarez et al., 2011).

The superoxide dismutase SOD in the groups receiving yoghurt,
banana and their blends showed a significant increase gradually to
15.810, 18.803 and 21.793u/mg/ protein. The positive control
group was found to be significantly lower (12.606 u/mg/ protein)
As compared to, the negative control group 26.77 u/mg/ protein.
The superoxide dismutase SOD was significantly increased at the
doses of 250 and 500 mg / kg BW and that all the doses of the
suspensions of the Musa pulp were able to increase the
Prostaglandins E2 (PGE 2) content of the gastric mucosa, the
doses of 125 and 250 mg / Kg BW significantly and the 500 mg /
Kg BW very high significantly than the negative control
(Cardena et al., 2019).

Yoshino et al., (1999) confirmed the results in table (6) for
glutathione (GSH) in control positive thus, they found that the
decrease of the nuclear glutathione (GSH) content in the control
positive rats group isolated from rat liver nuclei, could lead to
oxidative DNA damage, which in turn may be responsible for
their mutagenicity and carcinogenicity. Moreover, the control
negative group was the highest (104.40 m.mg/ protein). In
addition, the different groups increased gradually from (GSH).
The protein of green banana was 67.616 m.mg/ protein followed
by green banana at 78.106 m.mg/protein. The protein of the
yoghurt and banana was 92.816 m.mg/ protein for GSH.Free
radicals as nitric oxide (NO) was determined in the different rats'
groups and the results in the same table indicated that the control
positive was the lowest (1.283 uM/g/ protein) and the control
negative rats group was the highest (3,406 uM/g/ protein). As well
as, the different rats' group was gradually increased to give the
best group for that fed on yoghurt and green banana. The (NO)
was 2.99 uM/g/ protein. These results occurred since to be that the
banana is rich in sources of polyphenols and flavonoids. In
addition, yoghurt has a high nutritional value and can be effective
in reducing the incidence of gastric ulcer and its complications
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Various reports showed that nitric oxide plays a protective role in
gastric ulcer, and treatment with NO donors can accelerate the
healing of gastric ulcer (El-Abhar, 2010).It was indicated that the
protective effects of nitric oxide in gastric ulcer are related to the
gastric mucosal blood flow, mucus secretion, and inhibition of
inflammation (Elliott et al., 1995). More studies demonstrated
that ethanol administration decreased the gastric level of nitric
oxide (Abdulla et al., 2010).

In addition, the green banana is rich in antioxidants including
flavonoids and vitamins A and C, and also in resistant starch,
which can present positive health effects regarding the glycemic
index, cholesterol lowering and fermentation capability in the
human colon. Therefore, the regular consumption of green banana
could provide beneficial health effects due to its high content of
these nutrient and non-nutrient compounds (FAO, 2016).

Diets that are rich in fruits and vegetables are associated with
decreased risk of cancer and heart diseases. The protective effect
of fruits and vegetables has been attributed to their antioxidants,
including polyphenol, flavonoids and tannin which have
biological and pharmacological properties (Imam and Alter,
2011).

Table (6): Antioxidant and enzymatic activities

rameters MDA NO GSH SOD
uM/g/ m.mg/ protein u/mg/ protein
Groups protein
Control (-) 133.810 3.406 104.400 26.770
+6.098 ° +0.369° +3.4542 +1.660°
Control (+) 402.170 1.283 50.473 12.606
+3.706° +0.261° +1.406° +0.520°
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yoghurt 305.570 1.973 67.616 15.810
+8.396° +0.321¢ +2.281¢ +0.491¢
Green banana 283.450 2.536 78.106 18.803
+4.852°¢ +1.365°¢ +1.939°¢ +0.837°¢
Yoghurt &green 168.506 2.990 92.816 21.793
banana +2.9624 +0.010° +1.401° +0.478°

Values are mean and SD (n = 6); where: Mean values in the same with the
letter +are significantly different at p<0.05 levels

Serum tumor necrosis factor-alpha (TNF- alpha) and pepsin

TNF- o is a major pro-inflammatory cytokine released from
migrated macrophages during inflammation (Rozza et al., 2014).
It stimulates neutrophil infiltration in gastric inflamed areas (Aziz
et al., 2019) and suppresses the gastric microcirculation around
ulcerated mucosa and delays gastric ulcer healing (Hasgul et al.,
2014).

As shown in table (7) TNF-a level was significantly increased in
the positive control group to 301.916 pg/ml and decreased in
pepsin activity to 7.93mg/ml, respectively. On the other hand,
TNF-a was significantly reduced to 251.5,211.37 and 184.28,
respectively in the groups pretreated with yoghurt, green banana
and their blends which

were taken orally Indomethacin to induce the gastric ulcer. This
result is consistent with previous reports of Li et al., (2013) and
El-Hussieny et al., (2017) who reported an increase in gastric
tissue proinflammatory cytokines due to ethanol administration.
On the other hand, a dose-dependent reduction in TNF- a level
was observed in the ulcerated groups pretreated with C. ignea, and
this may be attributed to its anti-inflammatory effect.
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It is worth mentioning that the improvement in pepsin activity
was more obvious in groups treated with blends from yoghurt and
green banana than in the animals treated with yoghurt and or
banana. This is in agreement with Puurunen (1982) who clarified
that high concentrations of ethanol can reduce peptic activity due
to its ability to inhibit pepsinogen activation to pepsin. On the
other hand, C. Ignea pretreatment improved pepsin activity in
gastric secretion in a dose-dependent manner, indicating that C.
ignea extract has the ability to regulate the ethanol effect on peptic
activity.Other flavonoids that appear to exert anti-ulcer activity
are monomeric leucocyanidin, a natural flavonoid and the major
component present in unripe banana (Musa sapientum L. var.
paradisiaca) and its synthetic analogues hydroxy ethylated
leucocyanidin and tetrallylleucocyanidin  showed protective
effects against aspirin-induced gastric erosions in a prophylactic
animal model, as shown by the absence of mucosal damage and a
significant reduction in the ulcer index, when added to the diet at
5 mg and 15 mg per day (Lewis et al., 1999).These compounds
may be responsible for the displayed anti-ulcer properties and they
suggested that the mechanism by which the active agent present in
plantain banana and its synthetic analogues protects the mucosa is
mediated, at least in part, by an increase in mucus thickness
(Lewis and Shaw, 2001).

Table (7): Serum tumor necrosis factor-alpha (TNF- alpha) and pepsin

Pa TNF- alpha pepsin
ups (pg/ml) (mg/ml)
Control (-) 160.856 + 0.686 ° 15.280+ 0.807 2
Control (+) 301.916 + 2.338°2 7.930+ 0.247°
Yoghurt 251.503+ 1.397° 10.403+ 0.507 °
Green banana 211.373+2.511°

Yoghurt &green banana 184.283+ 3.723° 13.353+ 0.517°

Values are mean and SD (n = 6); where: Mean values in the same with the
letter +are significantly different at p<0.05 levels.

816
2020 adgi. oDl galad) daad) o (ualead) Alaall




e gill Al c¥lme § Bigmdl Alma

Histopathological Investigation.

Histological examination of stomach in the control group
revealed normal structure of the glandular gastric mucosa and
submucosa (Photo. 1-2).

In contrast to control group, several histopathological alterations
were detected in model group. The glandular epithelium showed
severe ulceration that accompanied by excessive multifocal
hemorrhagic zones that showed brown pigmentation due to
hemosiderin liberation. Some examined sections showed intense
inflammatory cells infiltration in the mucosa and submucosal
layer (Photo. 3-7).

The examination of BA (banana group) revealed few changes
which characterized by mild epithelial sloughing with edema and
cystic dilation of gastric acini in the mucosa. Few sections showed
expansion of the submucosal layer with abundant edema
associated with congested blood vessels and inflammatory cells
infiltration (Photo. 8-10). Similar results were obtained in group
Y (yoghurt group) that showed apparently normal mucosa in most
examined sections except for few sections that showed
degeneration and necrosis in the gastric acini (Photo.11-15).
Administration of BA + Y (banana and yoghurt group) resulted in
the highest protection among the treated groups. Examination of
gastric mucosa showed apparently normal histological structure in
most sections (Photo. 16-18).

Histopathological lesion score

The statistical evaluation of all histopathological alterations
showed a significant increase in model group compared to control
or treated groups. Concerning the hemorrhage and inflammation,
absence of significant difference was detected in all treated
groups. Meanwhile, a significant decrease in epithelial loss and
edema was recorded in group BA + Y compared to group BA
(Photo. 19-23) Hamdan et al., (2020)
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Figure 3: stomach from model group showing severe necrosis and
existing of hemosiderin pigment in the gastric mucosa (H&E).
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Figure 5: stomach from model grou showing sloughing and
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gur 6: stomach from model group showing inflamed mucosa
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Figure 7: stomach from model group showing focal mononuclear
inflammatory cells infiltration (arrow) (H&E).
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Figure 8: stomach from group BA showing submucosa
expansion by inflammatory edema (arrow) (H&E).
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Figure 11: stomach from group Y showing congested blood

vessels (H&E).

Figure 12: stomach from grup Y soWig pparéntl normal

mucosa (H&E).
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Figure 13: stomach from group Y showing apparently normal

mucosa with abundant edema

in the submucosal layer (H&E).
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Figure 14: stomach from group Y showing apparently normal

glandular mucosa (H&E).
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Figure 15: stomach from group Y showing few nécrotic cells

the mucosa (arrow) (H&E).
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Figure 16: stomach from group BA + Y showing apparently

normal epithelial covering glandular acini (H&E).
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Figure 18: stomach from group BA + Y showing mild to
moderate edema in the submucosal layer with apparently normal
mucosa (H&E).

826
2020 jsadsi. (gDl galall asall . ualuad) Alaal)




e gill Al c¥lme § Bigmdl Alma

Epithelial loss

4 —
34 d
c
2 I b,c
L b
1- 1
a
0 1 1 1 1
Y Q> o A4
<O ¥ Q x
S X

Figure 19: epithelial loss score. Data are expressed as the mean *
SE. a, b, c and d above the error bar indicate a significant
difference.
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Figure 20: edema score. Data are expressed as the mean + SE. a,
b, c and d above the error bar indicate a significant difference.
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Figure 21: hemorrhage score. Data are expressed as the mean +
SE. a, b and c above the error bar indicate a significant difference.
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Figure 22: inflammation score. Data are expressed as the mean *
SE. a, b, and c above the error bar indicate a significant difference.
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Figure 23: total lesion score. Data are expressed as the mean *
SE. a, b, c and d above the error bar indicate a significant
difference

CONCLUSION

From the obvious results, it could be concluded that the study
demonstrated that the indomethacin-induced gastric ulcer was
caused Dby its antioxidant and anti-inflammatory effects.
Meanwhile, using green banana, yoghurt, and their blends as a
tool to the enhancement of gastric against indomethacin-induced
ulceration gastric in rats could thus be possibly attributed to the
presence of wealthy phytoconstituents as total polyphenols,
flavonoids and nutrition content. Therefore, blends from green
banana and yoghurt could be used as a promising anti-ulcer agent
in the treatment of gastric ulcers

829
2020 adgi. oDl galad) daad) o (ualead) Alaall




e gill Al c¥lme § Bigmdl Alma

REFERENCES

Abdulla, M.A.; Ahmed, K.A.-A.; Al-Bayaty, F.H.; Masood, Y.
(2010). Gastroprotective Effect of Phyllanthus Niruri Leaf Extract
against Ethanol-Induced Gastric Mucosal Injury in Rats. Afr. J.
Pharm. Pharmacol.

Achi, O.K. and Asamudo, N.U. (2019). Cereal-based fermented
foods of Africa as functional foods. In Bioactive Molecules in
Food; Merillon, J.M., Ramawat, K., Eds.; Springer: Cham,
Switzerland, pp. 1527-1558.

Alkarkhi, A. F. M.; Ramli, S. B.; Yong, Y. S. and Easa, A. M.
(2010). Physicochemical properties of banana peel flour as
influenced by variety and stage of ripeness: multivariate statistical
analysis. Asian Journal of Food and Agro-Industry, v. 3, n. 3, p.
349-362, 2010.

Alvarez-Suarez, J.M.; Dekanski, D.; Risti'c, S.; Radonji’c,
N.V.; Petronijevi'c, N.D.; Giampieri, F.; Astolfi, P.; Gonzéalez-
Paramas, A.M.; Santos-Buelga, C.; Tulipani, S. (2011).
Strawberry Polyphenols Attenuate Ethanol-Induced Gastric
Lesions in Rats by Activation of Antioxidant Enzymes and
Attenuation of Mda Increase. PLoS ONE 2011, 6, E25878.
Anhwange, BA., Ugye, TJ. and Nyiaatagher, TD.(2009).
Electronic Journal of Environmental Agricultural and Food
Chemistry, 2009; 8 (6), 437-442.

AOAC. (2010). Official methods of analysis, 19" edition
Association of Official Analytical Chemists. Washington DC.
Azhari, H., Underwood, F., King, J., Coward, S., Shah, S., Ng,
S., Ho, G,, Chan, C., Tang, W., Kaplan, G.G., (2018). The
global incidence of peptic ulcer disease and its complications at
the turn of the 21st century: a systematic review. J. Can. Assoc.
Gastroenterol. 1, 61-62.

Aziz RS, Siddiqua A, Shahzad M, Shabbir A, Naseem N.
(2019). Oxyresveratrol ameliorates ethanol-induced gastric ulcer
via downregulation of IL-6, TNF-a, NF-kB, and COX-2 levels,
and upregulation of TFF-2 levels. Biomed Pharmacother.
2019;110:554-60.

830
2020 adgi. oDl galad) daad) o (ualead) Alaall



e gill Al c¥lme § Bigmdl Alma

Bradley, R.L., Arnold, E., Barbano, D.M., Semerad, R.G,,
Smith, D.E., Vines, B.K. and Caso, R.A. (1992). Chemical and
physical methods. In: Standard Methods for the Experimental of
Dairy Products. Marshall, R.T. (Ed.). 16" Edn. Port City Press,
Baltimore, Washington, ISBN-10:0-87553-208X

Boffill Cardenas MA, Marcel Ranzola R, Monteagudo
Jiménez E, Sanchez Alvarez C, Diaz Costa L, Iglesias
Rodriguez N. (2016). Actividad gastroprotectora del fruto de la
Musa ssp ABB sobre ulceras inducidas por etanol. Medicent
Electrdn [internet]. 2007 ene.-mar. [citado 23 nov];11(1).
Céardena, MAB., Calero, MJM., Diaz, AV.and Arce, CG.
(2019). Study Antiulcer and Possible Gastroprotective
Mechanisms of Musa Pulp ABB spp., Revista Cubana de
Investigaciones Biomédicas.

Castelo-Branco, VN., Guimaraes, JN., Souza, K., Guedes,
MR., Silva, PM., Ferréo, L., Miyahira, RF., Guimaraes, R.,
Freitas, SML., dos Reis, MC. and Zago, L. (2017). The use of
green banana (Musa balbisiana) pulp and peel flour as an
ingredient for tagliatelle pasta, Braz. J. Food Technol., v. 20,
e2016119, 2017.

Choo, C. H.and Aziz, N. A. (2009). Effects of banana flour and
B-glucan on the nutritional and sensory evaluation of noodles.
Food Chemistry, v. 119, n. 1, p. 34-40, 2010.
http://dx.doi.org/10.1016/j. foodchem.2009.05.004.

Daniel R S, Biju C M and Devi K S. (1998). Antioxidant effect
of two flavonoids from the bark of Ficus bengalensis Linn in
hyperlipidemic rats, Indian J Exp Biol, 36 (902).

Eghdami, A., &Sadeghi, F. (2010). Determination of total
phenolic and flavonoids contents in methanolic and aqueous
extract of Achilleamillefolium. Journal of Organic Chemistry, 2,
81-84.

El-Abhar, H.S. (2010). Coenzyme Q10: A Novel
Gastroprotective Effect Via Modulation of VVascular Permeability,
Prostaglandin E2, Nitric Oxide and Redox Status in
Indomethacin-Induced Gastric Ulcer Model. Eur.

El-Hussieny EA, Mohamed EF, Attala NR, Abd El-Rahman
FA. (2017). Gastroprotective effect of a new formulated milk

831
2020 adgi. oDl galad) daad) o (ualead) Alaall



e gill Al c¥lme § Bigmdl Alma

tablet on ethanol-induced gastric mucosal injury in rats. Int J Adv
Res.

Elliott, S.N.; Mcknight,W.; Cirino, G.;Wallace, J.L. (1995). A
Nitric Oxide-Releasing Nonsteroidal Anti-Inflammatory Drug
Accelerates Gastric Ulcer Healing in Rats. Gastroenterology.

FAO (2016). Food and Agriculture Organization. Consumo.
Rome: FAO, 2011. Available at: <http://faostat.fao.org/site/609/
DesktopDefault.aspx?Pagel D=609#ancor>. Accessed on: 20
Gawade, B.C. (2017). Effect of lemongrass distillate on
physicochemical properties of yoghurt. M.Sc. Thesis (Unpub).
MPKYV, Rahuri.

Goel R K, Soroj Gupta, Shankar R and Sanyal A K. (1986).
Antiulcerogenic effect of banana powder (Musa sapientumVar.
paradisiaca) and its effect on mucosal resistance, J
Ethnopharmacol, 18 (33).

Goel R K, Sairam K, Rao Ch V and Raman A (2001). Role of
gastric antioxidant and anti Helicobacter pylori activities in the
antiulcerogenic activity of plantain banana (Musa sapientum Var.
paradisiaca), Indian J Exp Biol, 39 (719).

Habig, W.H; Pabst, M.J. and Jacoby, W.B. (1974): Glutathione
S-transferases: the first enzymatic step in mercapturic acid
formation. J. Biol. Chem., 249:7130-7139.

Hajrezaie, M., Golbabapour, S., Hassandarvish, P., Gwaramn,
S., Hadi, A, Mohd Ali H. (2012). Acute toxicity and
gastroprotection studies of a new schiff base derived copper (1)
complex against ethanol-induced acute gastric lesions in rats. PloS
one. 7: p. e51537.

Hamdan, D. I., EI-Shiekh, R. A., El-Sayed, M. A., Khalil, H.
M., Mousa, M. R., Al-Gendy, A. A., & EI-Shazly, A. M. (2020).
Phytochemical characterization and anti-inflammatory potential of
Egyptian Murcott mandarin cultivar waste (stem, leaves and
peel). Food & Function.

Hasgul R, Uysal S, Haltas H, Akyol S, Yuksel Y, Gurel A.
(2014). Armutcu F. Protective effects of Ankaferd blood stopper
on aspirin-induced oxidative mucosal damage in a rat model of
gastric injury. Toxicol Ind Health..

832
2020 adgi. oDl galad) daad) o (ualead) Alaall



e gill Al c¥lme § Bigmdl Alma

Imam, MZ. and Akter, S. (2011). Musa paradisiaca L. and Musa
sapientum L. : A Phytochemical and Pharmacological Review
Journal of Applied Pharmaceutical Science.

Huang, D.-W. and Shen, S.-C. (2012). Caffeic acid and cinnamic
acid ameliorate

glucose metabolism via modulating glycogenesis and
gluconeogenesis in

insulin-resistant mouse hepatocytes. Journal of Functional Foods,
4(1), 358-366.

Iriondo-DeHond, M.; Miguel, E. and del Castillo, M. (2018).
Food byproducts as sustainable ingredients for innovative and
healthy dairy foods. Nutrients 10, 1358. [C

Jamshidi-Kia, F.; Lorigooini, Z. and Amini-Khoei, H. (2018).
Medicinal plants: Past history and future perspective. J. Herb.
Pharmacol. 7, 1-7.

Lapornik, B., Prosek, M, and Wondra, AG. (2005).Comparison
of extracts prepared from plant by-products using different
solvents and extraction time. Journal of Food Engineering.

Lewis, D.A.; Fields, W.N. and Shaw, G.P. (1999). A natural
flavonoid present in unripe plantain banana pulp (Musa sapientum
L. var. paradisiaca) protects the gastric mucosa from aspirin-
induced erosions J. Ethnopharmacol. 1, 65, 283-288.

Lewis, D.A. and Shaw, G.P. (2001). A natural flavonoid and
synthetic analogues protect the gastric mucosa from aspirin-
induced erosions. J. Nutr. Biochem., 12, 95-100.

Li W, Huang H, Niu X, Fan T, Mu Q. and Li H. (2013).
Protective effect of tetrahydrocoptisine against ethanol-induced
gastric ulcer in mice. Toxicol Appl Pharmacol.

Ling, E. R. (1963). A Text - Book of Dairy Chemistry. Vol. 2,
Practical, 3rd ed., Champan and Hall, London, England

Mahdian E and Tehrani MM (2007). Evaluation the Effect of
Milk Total Solids on the Relationship between Growth and
Activity of Starter Cultures and Quality of Concentrated Yoghurt.
American-Eurasian Journal of Agriculture and Environmental
Science 2 587-592.

Mahadeva Rao , U.S., Ado Ahmad, B., Mohd, KS. and Zin, T.
(2016). Antiulcer activity of Musa paradisiaca (banana) tepal and

833
2020 adgi. oDl galad) daad) o (ualead) Alaall



e gill Al c¥lme § Bigmdl Alma

skin extracts in ulcer induced albino mice, Malaysian Journal of
Analytical Sciences, 20(5): 1203 — 1216

Manach, C., Scalbert, A., Morand, C., Rémésy, C. and
Jiménez, L. (2004). Polyphenols: food sources and
bioavailability. The American Journal of Clinical Nutrition, 79(5),
727-747.

Millena AC, Reddy SC, Bowling GH, Khan SA. (2004).
Autocrine regulation of steroidogenic function of Leydig cells by
transforming growth factor-. Mol Cell Endocrinol. 2004;224:29 —
39.

Miranda K M, Espey M G & Wink D A, (2001). A rapid,
simple spectophotometric method for simultaneous detection of
nitrate and nitrite, Nitric oxide: Biol Chem, 5 (1) 62

Magsood, S., Benjakul, S. and Shahidi, F. (2013). Emerging
role of phenolic compounds as natural food additives in fish and
fish products. Critical Reviews in Food Science and Nutrition,
53(2), 162-179.

Mrvcic, J., Posavec, S., Kazazic, S., Stanzer, D., Pesa, A,
Stehlik-Tomas, V. (2012) Spirit drinks: a source of dietary
polyphenols. Croat. J. Food Sci. Technol. 4(2), 102-111.

Najafi NM, Koocheki A, Rezaii Z (2008). Investigation of the
effect of whey protein concentration on the properties of soft
frozen yogurt.The 9th International Hydrocolloids Conference,
Singapore

Ozer BH, Bell AE, Grandison AS, and Robinson RK (1998).
Rheological properties of concentrated yoghurt Labneh. Journal
of Texture Studies 29 67-79.

Pearson, D. (1976). The Chemical Analysis of Foods (7th
Edition), Church-Hill Livingstone, London..

Puurunen J. (1982). Effect of ethanol on peptic activity in the rat
stomach. Digestion.;23(2):97-103.

Penna ALB, Subbarao G, Barbosa-Céanovas GV (2007). High
hydrostatic pressure processing on microstructure of probiotic
low-fat yogurt. Food Res Int 40: 510-519

Qawasmeh, A., Obied, H. K., Raman, A., & Wheatley, W.
(2012). Influence of fungal endophyte infection on phenolic
content and antioxidant activity in grasses: Interaction between

834
2020 adgi. oDl galad) daad) o (ualead) Alaall



e gill Al c¥lme § Bigmdl Alma

Loliumperenne and different strains of Neotyphodiumlolii.
Journal of Agricultural and Food Chemistry, 60(13), 3381-3388.
Ravichandran, K.; Ahmed, A.R.; Knorr, D.; Smetanska, |I.
(2012). The effect of different processing methods on phenolic
acid content and antioxidant activity of red beet. Food Res. Int.,
48, 16-20.

Mahdian E and Tehrani MM (2007). Evaluation the Effect of
Milk Total Solids on the Relationship between Growth and
Activity of Starter Cultures and Quality of Concentrated Yoghurt.
American-Eurasian Journal of Agriculture and Environmental
Science 2 587-592.

Robinson, L A. and White, TT. (1970). A spectrophotometric
method for the analysis of pepsin, Gastroenterology, 58(6):798-
800

Rozza AL, de Faria FM, Brito ARS, Pellizzon CH. (2014). The
gastroprotective effect of menthol: involvement of anti-apoptotic,
antioxidant and anti-inflammatory activities. PLoS One.

SAS (2004). Statistical Analysis System. SAS User’s Statistics
SAS Institute Inc. Editors, Cary, NC.

Sairam K, Priyambada S, Aryya N C & Goel R K, (2003).
Gastroduodenal ulcer protective activity of Asparagus racemosus:
An experimental, biochemical and histological study, J
Ethnopharmacol, 86 ( 1).

Sengupta, S., Chakraaborty, A. and Bhowal, J. (2014).
Production and evaluation of yogurt with watermelon (citrusllus
lanatus) juice. Journal of International Academic Research for
Multidicipinary. 2 (5): 249-257.

Sultana, B., F. Anwar and R. Przybylski. 2007a. Antioxidant
activity of phenolic components present in barks of Azadirachta
indica, Terminalia arjuna, Acacia nilotica, and Eugenia jambolana
Lam. trees. Food Chem., 104: 1106-1114.

Sultana, B., F. Anwar and R. Przybylski. 2007b. Antioxidant
activity corncob extracts for stabilization of corn oil subjected to
microwave heating. Food Chem., 104: 997- 1005.

Tamime AY, Kalab M and Davies G (1989). Rheology and
Microstructure of strained yoghurt (labneh) made from cow"s
milk by three different methods. Food Microstructure 8 125 —
135.

835
2020 adgi. oDl galad) daad) o (ualead) Alaall



e gill Al c¥lme § Bigmdl Alma

Turkmen, N., Sari, F., Velioglu, Y. S. (2006). Effect of
extraction solvents on concentration and antioxidant activity of
black and black mate polyphenols determined by ferrous tartrate
and Folin-Ciocalteu methods. Food Chem., 99, 838-841.
Weerathilake, W.A.; Rasika, D.M.; Ruwanmali, J.K. and
Munasinghe, M.A. (2014). The evolution, processing, varieties
and health benefits of yoghurt. Int. J. Sci. Res. Pub., 4, 1-10.
Yoshino, K.; Suzuki, M.; Sasaki, K.; Miyase, T.; Sano, M.
(1999). Formation of antioxidants from (-)- epigallocatechin
gallate in mild alkaline fluids, such as authentic intestinal juice
and mouse plasma. J. Nutr. Biochem.

Yoshioka T, Kawada K, Shimada T, Mori M (1979) Lipid
peroxidation in maternal and cord blood and protective
mechanism against activated-oxygen toxicity in the blood. Am J
Obstet Gynecol 135: 372-376.

Zhang, W., Manda, E., Qiu, M., (2012). Unusual causes of
upper gastrointestinal bleeding: review of Chinese literature.
Intractable Rare Dis. Res. 1, 18-22.

836
2020 adgi. oDl galad) daad) o (ualead) Alaall



