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Afaf-Haniem M. Ramadan* Fatma M. Elzamzamy
Fayza M. EL-Ezaly Eman Abd Elnaser

Abstract:

This study focused on identifying the preventivéeef of prunes
(Prunus domestica) & raisins (Vitis vinifera) migguand muffin stuffed
with them on rats injured with irritable bowel syaothe. Rats male albino
weighing 170 + 15 g (n=30), were randomly assigtedive groups of 6
rats per each.

The 1st group fed basal diet was served as a naramdiol (-ve),
and the remaining four groups were classified (rtee) control group (fed
on basal diet only), groups of 3, 4, and 5 wereldfashl diet containing 20%
of (normal muffins (N), or best muffin formula oried fruit mixture)
Irritable bowel syndrome was induced from the bemjig of experiment by
using 50 pl mustard oil (1% in 70% ethanol) byantolonic administration.

The results indicated that the best muffin formuvégorded the
highest total phenols content (427.60 mg/100g), and totatio&idant
activity (45.44%) comparing to normal muffin. laiile bowel syndrome
rats group fed the best muffin formula showed digaint increase in some
nutritional parameters as weight gain, food intake feed efficiency ratio
comparing with (+ve) positive control group, dece@ levels of free
radicals (malondialdehyde (MDA) and hydrogen peadex{H202), while
increasing in antioxidant enzymes such as, gluathiperoxidase (GSH),
superoxide dismutase (SOD) and catalase activiyT{CFurthermore, the
same group recorded significant decreases in m@ifimnmatory factors
namely, (C-reactive protein (CRP), Interleukin-6 L-@) and

* Nutriton & food science, Department of Home Ecoimmn Faculty of Specific
Education, Mansoura University, Egypt
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Cyclooxygenase 2 protein (COX2), and significamt@ase serum serotonin
hormone comparison with positive group at p<0.0&.t@e other hand, a
significant decrease in anti-inflammatory indicatoand a significant

increase in the hormone serotonin were observeall igroups Protictive

with muffins stuffed with dried fruits or dried fitumixture

In conclusion, muffin stuffed with dried fruits du@s raisins and
prunes which are bakedough products are considered a functional and
protective food that is promising in protecting thastrointestinal system
from inflammation, especially irritable bowel syndre.

Key words: Raisins, Prunes, Muffin, Irritable Bowel Syndroaued
Experimental Rats

INTRODUCTION

Irritable bowel syndrome (IBS) is a widespreada#is of the gut-
brain connection, at any given moment, affects 59%-bf people globally
(Oka et al., 2020). IBS has a significant negative influence on &spe's
quality of life, the healthcare system, and socigtyterms of financial
expendituresElack and Ford, 2020). According toCanavan et al., (2014),
the cost of direct care is expected to range frott® £316 per patient per
year in the UK and to be close to $1 billion pearym the USA Everhart
and Ruhl, 2009). As advised by guidelines for the care of IBSstsanay be
minimized by making an early, positive diagnosige®$ after judicious use
of clinical investigations\{asant et al., 2021; Lacy et al., 2021). The idea
that an organic cause for symptoms has not yet beend may be
reinforced by repeated normal studies, even thdhghough testing may
provide patients and clinicians comfort. Improvitige overall quality of
care for patients with irritable bowel syndrome S)Band helping patients
better accept their diagnosis and get treatmerntktyushould be possible
with a standardized approach that stresses eaalgndsis and targeted
inquiry. (Lacy et al., 2018).

Within minutes of administration, oil of mustard N a strong
neural activator, induces both hyperalgesia anodgilia Kimball et al.,
2005). Mustard oil administered peripherally intragukally also induces
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acute mucosal inflammation, which heightens reflexand behavioral
reactions to colorectal distension. Furthermorentreé sensitization in
somatic pain is facilitated by elevated phosphdiytaof cyclic adenosine
monophosphate-responsive element-binding proteinefic et al., 2002;
Lu et al., 2007).

Customers' favorite bakery item is muffins becanfstheir delicious
flavor and delicate texture. But because they a@ jn dietary fiber and
heavy in fat and sugar, muffins have a low nutnidlbdensity Keo et al.,
2019). In response to the widely acknowledged benefitsnaintaining a
healthy diet, the food industry has created nevdycts that have attributes
that promote health. Specifically, dietary fibereissential for maintaining
health Lebes and Tzia, 2011). Consuming dietary fiber, such as that found
in prunes and raisins, is crucial for preventingable bowel syndrome.

Prunes (which are also called dried plur®suqus domesticd..)
have drawn more attention between functional foadd plant-derived
chemicals formula for their effects on health, #mekse results have recently
been summarized\(allace, 2017 and Hooshmand et al., 2016). Prunes are
a rich source of B, Cu, vitamin K, and phenolic gaunds, including
chlorogenic acids, phenolic acids, and flavonoudsich have antioxidant
properties $tacewicz-Sapuntzakis, 2013; Treutter et al., 2012).
Consmption of prunes has long been associateditwitiistory that they are
beneficial to digestive healtib@l Caro et al., 2004). Prunes include more
dietary fiber, vitamins A and K, and total oxygedical absorption capacity
than prune juice. Furthermore, compared to freshmp| prunes contain
greater total phenolicsS(acewicz-Sapuntzakis, 2013). Overall, eating
prunes may potentially change the gut flora, wigochld have an impact on
one's healthNoratto et al., 2014; Voreades et al., 2014 and Anhe €t al.,
2015). According to Muller-Lissner et al., (2005), the general public
believes that prunes (dry plums) have a laxatifecefand have long been
used as a treatment for constipation. The higladidiber content of prunes
is thought to be responsible for their purportef@as. Although the sugar
alcohol sorbitol and phenolic chemicals, primarighlorogenic and

neochlorogenic acids, are poorly absorbed by thallsmtestine and pass
C 23)
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undigested into the colon, prunes and their exhgtiice include other
ingredients that may support gastrointestinal hedfrunes are a good
treatment option for improving Gl function throumgitreasing fiber intake.

Raisins include considerable levels of fructoolagasharides (FOS),
including inulin, and are a great source of botlulsie and insoluble fiber.
In terms of "source of dietary fiber," raisins raguite well with 3.0 g of
dietary fiber per 90 calories in a 1 ounce servi@§ g). Grapes have
extremely little FOS compared to raisins' high F&@Bcentration Camire
and Dougherty, 2003). The prebiotic effect of this inulin is very sigoant,
and it also has other advantages for human heatitdef son and Waters,
2013). Prebiotics are a class of dietary substancdsatieadistinguished by
their capacity to encourage the development of iqudar beneficial
(probiotic) gut bacteriakely, 2008). Numerous studies have proven that
inulin-type fructans have a prebiotic effect. Bdiwhcteria are the typical
target microorganisms, and eating causes signtficacreases in their
population. Numerical increases of 0.5-1.0'%ogre frequently observed.
This represents a significant change in the gutabiota's makeup toward
one that is "healthier"Kolida and Gibson, 2007). The frequent eating of
raisins has the potential to decrease blood predsecause of their high
level of dietary fiber, potassium, and phytonuttserRegular consumption
of raisins also boosts blood antioxidant capacitg eeduces fasting serum
LDL (low density lipoprotein) cholesterol, triglyddes, and oxidized LDL
cholesterol Anderson and Waters, 2013). Phenolic antioxidants, which
are present in raisins, support their potentialltheadvantages. The
maximum phenolic content and antioxidant capacigyermfound in golden
raisins Parker et al., 2007).

This study was conducted to shed light on the amtanmt activity of
a mixture of dried fruits (prunes and raisins) aifferent muffin formulae
and their treatment effects on rats with irritalbbevel syndrome.
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MATERIAL AND METHODS
Materials;

Dried fruits as prunesRrunus domestiga& raisins {itis vinifera),
and other materials for muffin which listed in Taldl namely; wheat flour,
oat flour, milk, eggs, sugar, corn oil and bakirgyvoer were obtained from
local market in Mansoura city, Egypt. Mustard seedge obtained from the
Crops Research Institute, Agriculture Researché&e@iza, Egypt.

Chemicals: All the used kits and chemicals of analytical gradere
purchased from Al-Gomhorya Company for Trading Megks and Medical
equipment, Mansoura, Egypt and Cuprizone was dafdaifrom Lab
chemical, Egypt

Animals. Thirty adult male albino ratsSprague dawe)yweighing
170 + 15 g were obtained from the Agricultural Resh Center, Giza,
Egypt. Biological experiment adhered to the stpigitocols established by
the international standards for the care and usdalodratory animals.
Ethical norms when handling animals were followed.

Diet: The basal diet was prepared according to modificaif NRC
(1995) as follows: 20% Casein, 10% sugar, 5% corn oil, 28amin
mixture, 10% mineral mixture, 0.3% DL-methioninellalose (3%), and
the remained is 49.7 % corn starch.

Methods:

Preparation of Mustard oil (Induction material): Mustard seeds
were obtained from local market in Mansoura citgyji. The oil extract of
mustard seed was produced using petroleum ethsntinuous extraction
in a Soxhlet reflux device according to earlier kgrReinhold, 1992;
Ojiako and wanjo, 2006), at the Drug Department in Faculty of Pharmacy
Mansoura University. The petroleum ether was tptallaporated following
the extraction process by heating the oil and pmiro ether mixture
continuously. The desired sample was the oil tlehained after the
petroleum ether evaporated.
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Muffin formulae preparation: The components of the normal
muffin formula (N) and the muffin formula were tdated in Table (1). The
ingredients of the regular muffin formula (N) wareed to prepare muffins
according tdNicol (1995).

Table (1): Preparation of Muffin formulae:-

Ingredients * Muffin (N) **Muffin formula
Wheat flour (g) 157.5 150

Oat flour(g) - 52.5

Milk () 31.0 31.0

Eggs (9) 123 123

Sugar (9) 105 105

Corn oil (ml) 64 64

Baking powder (g) 9 9

prunes and raisins (%) - 40 % (1:1)

*Muffin (N): normal muffin formula (wheat flour)
**Muffin formula: muffin (oat and wheat flour) + 4@ (prunes and raisins) (1:1)

Induction of bowel syndromerats:

Induction of IBS-D in an experimental rat's modetdugh mustard
oil administration of 50 pl mustard oil (1% in 708thanol) OM can induce
a rapid, acute and transient colitis (1-5 days ra#idministration of
inflammation mediator) according Koimball et al., (2005).

Experimental design:

The thirty male rats used in this experiment wayesed in metallic
cages under healthy environmental conditions falimatization. Water
and diet were provided ad-libitum. They were diddeto 5 groups (6 rats
each), following one of them remained on the bdsatl only which served
as normal control (- ve) as group (1). The inducd with IBS were then
divided into three protective groups:

Group 2: Induced of IBS and fed on basal diet asitipe control
(+ve).
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Group 3: Induced of IBS group protective by fed loamsal diet
containing 20% of normal muffins (N).

Group 4: Induced of IBS group protective by fed loamsal diet
containing 20% of 20% of muffin formula

Group 5: Induced of IBS group protective by fed loamsal diet
containing 20%of dried fruit mix. (prunes and rass{(1:1W/W).

For another after 29 days from the experiment, dipiaistration of
50 pl mustard oil (1% in 70% ethanol) after one déayhat, the rats were
sacrificed and after one day of that, the rats vea@ificed. Part of blood
was drawn from the portal vein and their plasma segsrated, according to
Drury and Wallington (1980) Samples were kept teap freezer at -20°C
until they were used for various biochemical anedysThe study's animal
protocols were approved by the Research Ethics Gtieemat Mansoura
University, Egypt's Home Economics Department, Notr and Food
Science, under animal protocol code No. (R/10). &llmals used in the
experiments were cared for in accordance with thadards for the Care
and Use of Laboratory Animals in Neuroscience aall@ioral Research

Antioxidant parameters of different muffin formulae: Total
phenol was determined according &inkard and Singleton, (1977) and
the results were expressed as Gallic acid equivéheg Gallic acid/g dried
extract) and Total antioxidant was determined as the methodology
described byrieto et al. (1999).

Some Nutritional Parametersin rats. weight gain, feed intake and
feed efficiency ratio: According t€hapman et al., (1959), feed intake
(gm.) was assessed every day, and rats weight (gas.yecorded weekly to
identify the gained weight during the study peradd30 days. Body weight
gain for each animal was determined accordingZ& Chedjeu et al.,
(2021) using the following formula: Final weight — Initiaveight, while
equation of Feed efficiency ratio (FER) = weighing@) / Feed intake (g)

Biochemical analysis:

Serum Antioxidant enzymes. Enzymatic CAT activity was

measured according to methodGikiborne (1985), while conformation of
C 27)
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Superoxide dismutase (SOD) activity accordingNemdi and Chatterjee
(1988), GSH-Px was measured according @ oss et al., 1967 and
Necheleset al., (1968).

Blood: Malondialdehyde (MDA) measured calorimetrically
according to the method &atoh (1978, while H202 hydrogen peroxide
was measured according #depi 1984).

Anti-inflammation markers: Interleukin-6 (IL-13 levels) was
assessed and quantified according to the methoBristiohady et al.,
(2020). While, Cyclooxygenase 2 protein (COX-2) levelsnaeasured by
Zanjani et al., (2014). C- reactive protein level (CRP): was measured
depending on the method Bén et al., (2019).

Hormons. Serotonin or 5-HT was analyzed accordingd-kora et
al., (2016).

Statistical data analysis:

The data was presented as a mean with standardtidevimean +
SD) and examined using one way analysis of varigA®¢OVA), by the
computer program Co State, version 6.30. Accorthr@omez and Gomez
(1984), and the means of the groups were compared utiagleast
significant difference (LSD) statistic test and [@an's test.

RESULTSAND DISCUSSION
Total phenolic compounds and antioxidant activity of formula muffin:

Total phenol and antioxidant activity of muffin (Nyuffin formula
and dried fruit Mix (prunes and raisins). are présd in Table 2. As for the
content of total phenol, it was found that mufforrhula contained higher
amount of total phenol (427.60 mg/100g) followed rhyffin (N) (371.27
mg/100g) and dried fruit Mix. (prunes & raisins)dh2l4.14 mg/100g.

Data shows that the highest value of total antiaxidactivity was
recorded for muffin formula (45.44%) followed byielt fruits Mix.
(39.26%), however muffin (N) recorded the lowedivaty level (37.18%).
The high content of total antioxidant activity mighe related to muffin
formula.
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Williamson and Carughi (2010) formula the health benefits of
raisins and found that the main phenolic constimenere flavonols,
guercetin, kaempferol, caftaric, and coutaric ackiscording toBreksa et
al., (2010), the phenolic content and antioxidant capacityth&f 16 raisin
samples varied from 316.3 to 1141.3 mg of gallicl geer 100 g of dry
weight and 7.7 to 60.9 mol Trolox/g DW, respectvelhe range of
phenolics content in green Indian raisin samples iatween 0.808 and
4.631 mg/g, according tAdsule et al., (2012). In the same liné1ehta et
al., (2014) indicated that dried plum had high phenol contéhi05
mg/100mg). According tBenmeziane-Derradji et al., (2019), plums are a
dried fruit that is high in antioxidants and hasaaiety of other nutrients.
The strong antioxidant content of raisins helpskéep dermal follicles
youthful and to restrain the oxidative damage teettgping cells.

Table (2): Total phenolic compounds and total antioxidant activity of
formula muffinsand dried fruits mix.

Variable ) *Muffin **Dried fruit | LSD at
M uffin (N) ,
Groups formula (1:1) Mix. 0.05
) 371.57+£1.110
Total phenolic.Com. mg/100 g b 427.60+£2.076d 214.14+1.22%c 1.26

Total antioxidant activity (%) | 37.18+0.439c| 45.44+0.127a 39.26+0.07bb 0.65

MeanzSD values in each column having different ssgrt (a, b, c, .....) are significant at
p<0.05
* Muffin formula (40% prunes + raisins 1:1)

*Dried fruit mix (prunes+ raisins 1:1)

Protective effect of dried fruits Mix. and different muffin formulae on
irritable bowel syndrome (IBS) rats.
Effect of dried fruits Mix and different muffin formulae on some
nutritional parameters as body weight gain, food intake and feed
efficiency ratio (FER) of (IBS) rats.

C 29 )
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Weight gain, food intake and feed efficiency ratd IBS rat
composition of muffin (N) and muffin formula intaleee presented in Table
3.

Results show that a significant increase was oleseirv Protectived
groups rat (+ve) in weight gain, feed intake andRFElative to the normal
group. While weight gain showed significant inceeas (p<0.001) between
Protectived groups rat fed on muffin formula andedr fruit M ix.
comparing to the +ve control group.

Regards feed intake (g), results show significamtréases in
Protectived groups rat fed on fed muffin formulad adried fruit Mix.
compared to the (+ve) control rats group. Whiletéatived groups rat fed
on muffin (N) had no significant differences witkvg) control rats.

Receiving Protectived groups rat on muffin formalad dried fruit
mix caused a significant increase in feed intakengaring with the
Protectived groups rat fed on (+ve) at (P<0.00tLxould be noticed that
groups protective with muffin formula was the mssgitable for IBS rats.

As for FER, results showed that the highest FER reasrded for
IBS group fed muffin formula, comparing to the gva group (+ve).
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Table (3): Effect of muffin (N), muffin formula and dried fruit Mix. on
body weight gain, feed intake and feed efficiency ratio (FER) of IBS

rats.
Variable] Initial Final weight| Weight |Weight gain )
] ) Feed intake| FER%
Groups weight (g) (9) gain () (%)
166.33 224.00 57.67 34.87 22.40 0.092
Control (-ve)
16.43a +5.57a** | +10.97a**| +8.04a*** | +0.56a*** | £0.015a***
167.00 186.67 19.67 11.87 18.67 0.037
Controal (+ve)
+4.58a +4.51c +8.39¢c +5.24c +0.451c +0.015d
Q ) 171.67 194.67 23.00 13.43 19.47 0.042
5 M uffin (N)
o 16.51a +5.69c +2.00c +1.54c +0.57c +0.004cd
o
3 *Muffin formula 163.33 211.00 47.67 29.30 21.10 0.081
% (1:1) +7.37a +6.25b** | £6.66a*** | +4.94ab** | +0.62b*** | £0.011ab**
B , , , 170.67 |206.00+6.56 35.33 20.76 20.60 0.061
& | **Dried fruitsMix.
18.02a bc** +2.08b** | +2.02bc* | +0.66b*** | +0.005bc*
LSD at 0.05 N.s 10.52 12.07 8.91 1.05 0.020
MeanzSD values in each column having different ssgét (a, b, c, ..... ) are

significant at *p<0.05, ** p<0.01, *** p<0.001

* Muffin formula (40% prunes + raisins 1:1)

**Dried fruit mix (prunes+ raisins 1:1)

Because of their unusual
consumed all over the world and may provide someciap health

advantages.

Raisins provide vital

minerals,

dietdityer,

nutritional compositiojsins are

including

fructooligosaccharides, and are low- to medium-gynerch. According to
Fulgoni et al. (2017), one snack serving of raisins (43 g) provides R&4,
0.2 g total fat, 1.6 g dietary fiber, 25 g totabary, 14 mg magnesium, 322
mg potassium, and 0.8 mg iron. In addition, raigiostain a wide range of
phytochemicals, such as hydrocinnamic acids (catheids and coutaric),
resveratrol, epicatechins, phytoestrogens (daidzeid genestein), and
flavonoids (quercetin, kaempferol, catechins, authy (Karadeniz et al.,
2000 and Williamson and Carughi, 2010). So, it is perfect source of
calories as mentioned Byulgoni et al., (2017), adult consumers of raisins
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consumed significantly more calories and carbohgdrhut less fat
compared to their respective non-consumers. Itlearcthat dried plum
contains a number of bioactive substances that thevgotential to change
metabolism Bushinsky et al., 1997). The same results b&lmajwal and
Elsadek, (2015) and Ghorbanian et al., (2018) suggested that eating
raisins on a daily basis may lead to weight gainictv may be the result of
eating more overall. Prunes served as a snackebafareal were examined
by Farajian et al. (2010) for their short-term effects on satiety and ca&ori
intake in normal-weight people. Also, they showkdttconsuming prunes
instead of bread products as a preload before &lettto decreased energy
consumption during subsequent meals, such as lamdldessert (910 Kcal
233 on prunes day versus 971 Kcal 249 on breaduptatdy).

Protective effect of muffin (N), muffin formula and dried fruit
Mix. on freeradical in serum (MDA and H,0,) of IBSrats

Data in Table (4) shows free radical,(34 and MDA) in Protectived
groups rat fed muffin (N), muffin formula and dri&dits Mix.

Significant differences were observed between ai$ rgroups in
H,0O, and MDA levels. The (+ve) recorded the higheshificant increase
in H,O, and MDA levels.

Protectived groups rat fed on muffin (N), muffinrfoula and dried
fruits Mix. significantly decreased B, and MDA levels comparing to the
positive control (+ve). Protectived IBS groups wath muffin (N), muffin
formula and dried fruits mix significantly decreddd,0, and MDA levels
comparing to the (+ve) control.

Results cleared that,B, recorded (0.06 +0.015) with IBS group
rats given muffin (N), (0.03 +£0.010) with proteat groups rat fed on
received muffin formula and (0.05+£0.010) with pedteed groups rat fed
on given dried fruit Mix. From the mentioned data,was found that
protectived groups rat received muffin formula wh®e nearest to the
normal control followed by group rats given driediif Mix. then, the
muffin (N).
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Regarding to the data, its cleared that protectyexips rat given
muffin (N)-recorded 41.43 + 2.155 for MDA. While the proteetivgroups
rat received muffin formula recorded 23.93+4.952 g@motectived groups
rat given dried fruit Mix., results were 28.60x3%5while the muffin
formula was the most effective for lowering MDA &\wcomparing to the
positive control, which recorded 46.39 for MDA.

From the previous results, it could be observed #ilaformula
treatments improved the antioxidant status by @ming free radicals
levels, especially with the addition of dried frunix which caused a
significant improvement in $D, and MDA levels comparing with the (-ve)
control group. The protectived groups rat given fimuformula and dried
fruit mix recorded the lowest 4@, and MDA levels comparing with the
positive control rats group. It could be noticedttgroups protectived with
muffin formula was the most suitable for irritatdewel syndrome rats and
control free radical (MDA and #D,) activity comparing to the positive
control.

When free radicals produced by reactive oxygen ispestart to
harm cells through their chain reactions, antiomidappear to be crucial in
avoiding structural damage. According toakshmi et al., (2014),
supplementing Al-IBS rats with 400 mg/kg 9f viniferousextract caused
the MDA levels to significantly decrease. Also, @aating toGhor banian et
al., (2018), rats in the raisin group that received raisms90 days showed
significantly higher blood serum antioxidant levéten the control rats.
Additionally, compared to the control group, thesim group's average
MDA concentration was considerably lower. Thesalifigs support the
study's goals and the hypothesis that oral admatish of raisins mixed
with muffins to rats boosted their blood serum @xitdant capabilities and
decreased oxidative stress.

Fiber and vitamin C are found in dried plums. Theicidants
carotenoids, flavonoids, anthocyanins, and quercet also abundant. As
scavengers, carotenoids can combat diseases brooghy free radicals.
Dried plums contain mostly beta-carotene and julitla amount of beta-

C 22D
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cryptoxanthin as carotenoids. Flavonoids, in addito beta carotene, have
antioxidant properties. The ethanolic extract afnplfruit may operate as an
antioxidant by preventing rats' liver MDA level®in rising as a result of an
excess of fat. Antioxidants can stop the lipid petation process that free
radicals can start in liver damage brought on biga-fat diet. Free radicals
can cause this damagedomi et al., 2013; Birwal et al., 2017 and Vlaic et
al., 2018). According toPriyadi et al., (2023), the control and treatment
groups' liver MDA levels differ from one anothehmd& MDA levels were
lowest in the negative control group, and the hsgle the positive control
group, which was produced by a high-fat diet. TikerIMDA levels rose
with increasing dosages of the ethanol extract lalmpwhen compared
between treatment groups. Though, the amount vilagess than the liver
MDA levels in the positive controls.

Table (4): Effect of muffin (N), muffin formula and dried fruit
Mix. on freeradical (MDA and H,0,) of IBSrats.

roups | Control (- | Control Protectived groups LSD at
Variabl ve (+ve) M uffin *Muffin **Dried 0.05
(N) formula fruitsMix.
H,0, 0.02+ 0.09+0.01 0.06+ 0.03+ 0.05+ 0,02
(mmol/L) | 0.006%* Oa 0.015b** | 0.010c*** 0.010b***
MDA 14.83+ 46.39+1.9| 41.43+ 23.93+ 28.60+ 6.08
(nmol/L) 1.168d*** 29a 2.155b | 4.952c**** 3.959¢***

MeanzSD values in each column having different ssgrépt (a, b, c,

*p<0.05, ** p<0.01, *** p<0.001

* Muffin formula (40% prunes + raisins 1:1)

**Dried fruit mix (prunes+raisins 1:1)

Protective effect of muffin (N), muffin formula and dried fruit Mix. on

antioxidant enzyme of IBSrats:

..... ) are significant at

Data concerning (GSH, SOD and CAT) of IBS rat goppotective
groups with muffin (N), muffin formula and drieduft Mix. are shown in
Table (5), showed that protective group (+ve) aadrghowed a significant
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decrease (P<0.001) in GSH, SOD and CAT was obsawegbared to the
normal group (-ve control).

Receiving protective groups rat fed on muffin (Ruffin formula
and dried fruit Mix. caused a significant incre{B&0.001) in GSH, SOD
and CAT comparing to (+ve) control.

Results show that protectived groups rat given myffl) recorded
0.54+0.072 mmol/L for GSH level, while protectivegoups rat given
muffin formula recorded 0.97+0.086 mmol/L and pobiteed groups rat fed
on dried fruit Mix. recorded 0.83+0.095 mmol/L fdhe mentioned
parameter. So, it could be observed that the preéetgroups rat received
muffin formula was the most effective to improve KE&vel followed by
group given dried fruit mix. then the muffin.

As for the SOD level, it was found that muffin (Mgcorded
80.00+£8.032 U/ml and group given muffin formulageted 148.43+16.638
U/ml, while group protective with dried fruit mixcered 129.23+18.750
U/ml. From the mentioned data, protective groupegivmuffin formula
realized the best SOD level followed by group givkied fruit Mix. then
muffin (N).

From Table (5), CAT level recorded 1.60+0.228, 32325 and
2.92+0.438 UJ/L for protective groups given muffi)( muffin formula and
dried fruit mix. group, respectively.

It could be noticed from the previous results fieading muffin (N),
muffin formula and dried fruit mix improved all $gan GSH, SOD and CAT
of protectived groups rat, especially muffin formuivhich caused a
significant (P<0.001) improvement in GSH, SOD amdiTG&omparing with
the (+ve) control group.

Antioxidants function by blocking the production thfe molecules
and free radicals that damage cellwdta et al., 2010). These beneficial
health effects have been linked to the plum's pigdnol content, which has
been shown to have antioxidant characteristfas €t al., 2009; Noratto et
al., 2009 and Pawlowski et al., 2014). Chlorogenic acid (5-O
caffeoylquinnic acid), cryptochlorogenic acid (4 dfeoylquinnic acid),
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caffeic acid, and p-coumaric acid are some of therohydroxycinnamates
that are preseniN@katani et al., 2000 and Rothwell et al., 2013). The high
free radical scavenging abilities of caffeic aamll@hlorogenic acid isomers
have been demonstrateNakatani et al., 2000), potentially indicating a
significant bioactive role in vivo. This finding waupported by ea et al.,
(2008), who also noted that the synergistic impact efplum extract's total
phenolic content markedly boosted its antioxidactivdy. The high
phenolic content of these compounds has been plyncaedited with these
compounds' antioxidant propertie&q et al., 2005), by reducing the
production of reactive oxygen species, atd®monstrated that after 30
minutes of consumption, nine distinct fruit juicescluding plum juice,
exhibited significant antioxidant effects in humpatasma. Additionally,
Excretion of hippuric acid, a possible indicator tdftal polyphenol
consumption and metabolite, and antioxidant capaait urine, and
malondialdehyde excretion, a biomarker for oxidathress, were all found
to increase threefold after consumption of Queemn&aplum juice by
Netzel et al., (2012). A study byHong et al. (2021) looked at the impacts of
eating dried plums on cardiovascular disease askofs. They found that
SOD activity increased significantly in the 50 g/dgroup after 6 months
compared to baseline, and oxidative stress, awi@oxi capacity, and total
antioxidant capacity all increased significantly ime 100 g/day group.
These results indicate that oxidative stress irtidisaare reduced with no
discernible dose dependence when 50-100 g of gii@ais are consumed
daily.

Raisins is rich in antioxidant as polyphenol andermlic acid
chemicals. Free radicals are eliminated from thedybdy natural
polyphenols, which also stimulate antioxidant enegmchelate metal
catalysts, lessen -tocopherol radicals, and inhibitdases Qboh and
Rocha, 2007). According toAljarari and Bawazir (2019), raisin led to a
significant increase in cortex and hippocampus G&3$SG, and SOD
levels compared to positive control group. This Idobe primarily as a
result of raisins' antioxidant and free radicalvessging abilities
(Tagliazucchi et al., 2013). According to Lakshmi et al., (2014),
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supplementing Al-treated rats with viniferousextract (400 mg/kg) caused
a noticeably higher level of antioxidant enzymas;hsas CAT and GR.
Additionally, V. viniferaextract included a variety of substances, inclgdin
vitamins, organic acids, resveratrol, sugars, pfraayanins, tannin,
mineral salts, and flavonoids. Additionally, vinifera extract included a
variety of substances, including organic acids, erah salts, vitamins,
resveratrol, proanthocyanins, sugars, tannin, danbioids. In oxidative
stress models, several compounds have been showfunaiion as
antioxidants.

Table (5): Effect of muffin (N), muffin formula and dried fruit
Mix. on antioxidant enzymes (GSH, SOD and CAT) of IBSrats.

T Variable
GSH (mmol/L) SOD (U/ml) CAT (U/L)
Groups

Contral (-ve) 1.35+0.065a*** 203.07+18.800***a 3.850.115a***

Control (+ve) 0.47+0.015c 51.496.906b 1.38:0.190c
E 9 M uffin (N) 0.54+0.072c 80.0%8.032¢c** 1.60+0.228c
E § *Muffin formula 0.97+0.0860b*** 148.43+16.638b*** 3.24+0.325b***
§ 2 **Dried fruit Mix. 0.83+0.0950b*** 129.23+18.750b*** 2.92+0.438b***

LSD at 0.05 0.15 27.84 0.57

MeanzSD values in each column having different ssgrt (a, b, c, .....) are significant at
*p<0.05, ** p<0.01, *** p<0.001

* Muffin formula (40% prunes + raisins 1:1)

**Dried fruit mix (prunes+ raisins 1:1)

Protective effect of muffin (N), muffin formula and dried fruit Mix. on
anti- inflammation parametersof IBSrats:

Results concerning anti inflammation (CRP, IL-6 a@@®X2) of
protectived groups rat received muffin (N), mufformula and dried fruit
Mix. in Table 6.

Regards anti inflammation (CRP, IL-6 and COX2)utessshow that
Protectived groups rat fed on (+ve control) recdrthee highest CRP, IL-6
and COX2 levels (3.01+0.230 mg/L, 33.93 +1.123 Rgimd 2.20+0.148

ng/ml), respectively as compared to the normal gatgip which recorded
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the lowest anti inflammation levels (1.43+0.208 mdg3.67+1.457 Pg/ml
and 1.24+0.115 ng/ml for CRP, IL-6 and COX2), respely.

Feeding IBS rats with formula products decreasedGRP as anti-
inflammation parameters. Muffin (N) recorded 2.938B mg/L, muffin
formula recorded 1.90+0.200 mg/L and dried fruikmecorded 2.23+0.306
mg/L.

As for the IL-6 level, data in the same Table réeg@a significant
decreased in the IBS group received muffin (N), fmuibrmula and dried
fruit mix which recorded 32.40+2.700, 17.7+3.302 &8.03+4.565 Pg/ml,
respectively. The most effective treatment for long IL-6 level was
muffin formula followed by dried fruit mix then thauffin (N) as compared
to the (+ve) control.

COX2 recorded 2.20£0.148 ng/ml for rats group givemffin (N).
While their level was, 1.67+£0.105 ng/ml for thesrajroup given muffin
formula. On another hand, dried fruit Mix. groupcoeded 1.78+0.160
ng/ml. This data indicates that the most powerful inflleem@s for muffin
formula, followed by dried fruit Mix. then the muif(N).

Overalls, protectived groups rat given muffin (Mjuffin formula
and dried fruit Mix. significantly improved (P<0.0p the inflammation
levels as compared to the positive control groupe Best results achieved
in the rats groupeceived muffin formula followed by dried fruit Mixvith
no significant different between them relativetie trve control

Raisins are one of the dried grape products. Dubdin high level
of polyphenolic chemicals, particularly proanthaagins, they provide a
variety of health advantages, including anti-inflaatory properties. In
contrast to the control group, CRP, TNF-, and liv&e not upregulated in
visceral fat when grape seed extract was addedytofat proinflammatory
diets for 19 weeksT(erra et al., 2009 and Terra et al., 2011). The anti-
inflammatory cytokine adiponectin was also elevaited/isceral fat as a
result of grape seed extract administration. Tlesmph levels of TNF- and
CRP were also reduced, pointing to a systemic dserén inflammation
with the addition of grape seed extract. Zinc aelkrgum, two additional
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elements found in raisins, aid in the renewal ofh slells Schuster et al.,
2017). Free radicals and oxidative damage are riskofactfor the
development of tumors, cancer, and ageing. Nutddiocantioxidants in
raisins are crucial for protecting cells from thanthge caused by free
radicals. It's interesting to note that grape serwlact prevented weight
growth despite the high-fat meals being fed addioi In another study,
Zern et al., (2005) discovered that giving 24 pre- and 20 postmensglau
women raisins from grape powder supplements (3@ity dor 4 weeks)
improved their levels of oxidative stress and imifaatory cytokines. The
effects of supplementing with raisins from grapevger on inflammatory
and antioxidant biomarkers in non-diabetic hemagsial (HD) patients were
examined bylaniques et al., (2014) in different research. Compared to the
placebo group, patients who took raisins from grppevder had higher
GSH-Px activity and lower C-reactive protein levets this research.
According to these results, non-diabetic HD pasiemtay benefit greatly
from using grape powder as an antioxidant and iaflammatory
medication. The production of IL-1 and IL-6 in suopsants from
Lipopolysaccharide-activated peripheral blood mamabear cells (PBMCs)
was also found to increase with dietary grape powdpplementation (46 g
grape powder in 240 mL of water, twice daily fom@eks, equivalent to
four servings of grapes/day)Zinino et al., 2014). In a different
investigation,Barona et al. (2012) assessed the impact of grape intake on
inflammation and oxidation in men with metabolimdyome: 11 men with
high triglycerides and low HDL, and 13 men withagslipidemia. By
raising the anti-inflammatory cytokines IL-10 andigonectin, grape intake
shown positive effects.

Bioactive ingredients found in dried plums haverbskown to have
anti-inflammatory properties. In order to ascertdireating dried plums
lowers the risk factors for cardiovascular diseddeng et al., (2021)
particularly examined inflammation in a dose-demsmadvay. Interleukin-6
and tumor necrosis factor levels were consideredalyiced in the 50 g/day
dried plum group at 6 months compared to baselihese results indicate a
dose-independent reduction in inflammatory markeits daily intake of
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50-100 g dried plum. Studies have shown that nmadeaf 25% dried plum
diet for four weeks had lower levels of the blogtb&ines TNF-o, MCP-1,
IL-1, IL-10, IL-12p70, and IL-13 than mice on a ¢an diet Shahnazari et
al., 2016). Additionally, when stimulated by concanavalin Ahe
splenocytes of OVX mice fed a diet of 15% or 25%diplum for 4 weeks
after OVX produced less TNFe: than splenocytes from OVX mice on a
control diet Rendina et al., 2012). These studies show that eating dried
plums can affect how many different types of cedbcrete cytokines,
however it's crucial to remember that dried plunaenup a sizable amount
of the diet in these trials (15% and 25% by weigBthce the percentage of
dried plum in the average human diet will not b&6ol5t is crucial that
future pre-clinical research employ lower dosediaéd plum to examine
the effects of dried plum on cytokine productiorammals.Kumar (2009)
revealed that dried plum polyphenols suppress tbéyation of COX-2 and
also lowers malondialdehyde, a marker of lipid gatation. According to,
Van Every (2021), dried plum consumption was associated with a @sere
in lipopolysaccharide stimulated IL-8 and IL-6 s&@yn from peripheral
blood mononuclear cells. In contrast to what weeexgd, dried plum intake
had no effect on the blood levels of CRP in osteap@r osteoporotic
postmenopausal women. Measures of CRP were alégradan three prior
clinical studies on dried plum use. While two amfitl studies observed
reductions in CRP in the serum of women who ateddplum for three
months Hooshmand et al., 2011 and Chai et al., 2012) compared to
women who ate dried apples, one study showed nogelsain serum CRP
between groups who ate dried plum and those whaalidH ooshmand et
al., 2016). CRP in the serum of women who consumed drieanpluas
different after three months, but at the end of earyof continuous
consumption, it was not different from the driegpl@pconsumption group
(Hooshmand et al., 2011). The fact that CRP is a non-specific indicator of
inflammation may be the cause of these contradidBi®P readingsRepys
and Hirschfield, 2003). CRP may not be extremely responsive to dietary
modifications and can be elevated in situationaafte sickness or injury
(Khor et al., 2018). BMI and age are anthropometric factors that have

A\
(29




Research Journal Specific Education - Issue No. 85 - July 2024

correlation with CRPTimpson et al., 2011 and Wyczalkowska-Tomasik

etal.,

2016).

Table (6): Effect of muffin (N), muffin formula and dried fruit
Mix. on some anti- inflammation parameters (CRP, IL-6 and COX5) of

IBSrats.
—
Variable
CRP (mg/L) IL6 (Pg/ml) COX, (ng/ml)
Groups

Control (-ve) 1.43+0.208c*** 9.67+1.457¢c*** 1.2440.115**d

Control (+ve) 3.01+0.230a 33.93%£1.123a 2.78+0.207a
E 9 M uffin (N) 2.93+0.153a 32.404£2.700a 2.20+0.148**
g § *Muffin formula 1.9040.200b*** 17.73£3.302b*** 1.6740.105***c
@]
& 2 **Dried fruits mix 2.23+0.306b** 23.0314.565b** 1.78+0.160***c

LSD at 0.05 0.45 5.97 0.31

MeanzSD values in each column having different ssgét (a, b, c, ..... ) are significant at
*p<0.05, ** p<0.01, *** p<0.001
* Muffin formula (40% prunes + raisins 1:1)
**Dried fruit mix (prunes+ raisins 1:1)

Protective effect of muffin (N), muffin formula and dried fruit
Mix. on serum serotonin hormone of IBSrats:

Data represented serum serotonin level of IBS fetsmuffin (N),
muffin formula and dried fruit Mix. in Table (7).

Significant differences were observed between ati’ rgroups in
serum serotonin level. The positive control (+verarded the lowest
significant decrease in serum serotonin level capgpto the normal control
rat group (-ve). Treating IBS rats with muffin (Nuffin formula and dried
fruit mix significantly increased serum serotoniavél at P <0.001
comparing to the (+ve) control.

Results revealed that protective rats given muffi¥) recorded
18.57+2.701 ng/ml for serum serotonin. While thet&ctived groups rat
fed on received muffin formula recorded 37.43+4.74§/ml for the
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mentioned parameter. Regards protective rats gieed fruits Mix.
recorded 32.97+£5.652 ng/ml.

From the previous results, it could be observed thaffin (N),
muffin formula and dried fruit mix improved serunerstonin level,
especially when protective rats fed on muffin fofanand dried fruit Mix.
which caused a significant (P<0.001) improvemergdrum serotonin level
comparing with the positive (+ve) control group lwinho significant
difference. It could be noticed that groups Protectwith muffin formula
was the most suitable for IBS rats and control eédo in serum serotonin
and act as antidepressant comparing to the posiintol.

Raisins are a dried type of grape that may be predenaturally for
a considerable amount of time. This enables thé& tau be regularly
supplied as an additional source of nutrients tjinout the whole year.
Because eating grapes, particularly raisins, igueatly advised in Hadiths
to promote physical and mental health, particulaolyincrease happiness.
According to Dadashzadeh et al., (2021), dried grapes increase plasma
levels of the serotonin in the body and ultimatatys as an antidepressant.
Resveratrol is a phytoalexin with antioxidant pmtigs and is found in a
wide range of foods especially grapes. During #st tecade, resveratrol
has been shown to possess wide spectrum of phalogacproperties such
as antidepressaniffao et al., 2013). According toAhmed et al., (2014)
animal research using a depression-induced paradaswho were given
large doses of resveratrol showed antidepresdameffects when compared
to fluoxetine. This study showed that when trarsHeatrol was
administered, the levels of dopamine, serotonid, rarepinephrine rose to
the normal range.
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Table (7): Effect of muffin (N), muffin formula and dried fruit mix on
serum serotonin of IBSrats.

Groups Control (- Control Protectived _grOUpS : LSD at
_ ve) (ve) | Muffinqyy | U |t Dried 0.05
Variable formula fruit mix
Serotonin 53.40+ 18.90+ 18.57+ 37.43+ 32.97+ 295
(ng/ml) 3.800a*** 2.02c 2.701c 4.743b*** | 5.652b**

MeanzSD values in each column having different ssgét (a, b, c, ..... ) are significant at
*p<0.05, ** p<0.01, *** p<0.001

* Muffin formula (40% prunes + raisins 1:1)
**Dried fruit mix (prunes+raisins 1:1)

In conclusion, muffin stuffed with dried fruits such as raisinsdan
prunes and their interaction which are bakedgh products are considered
a functional, protective and therapeutic food ikgbiromising in protecting
the gastrointestinal system from inflammation, esgly irritable bowel
syndrome
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