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Abstract:

The present study aimed to determine the chemigalposition,
vitamins, minerals and antioxidant activities ofrleg water extract,
flaxseed water extract and juices of fruits (pumpldapple, pineapple and
pomegranate). Results showed that flaxseed extemcirded the highest
protein, fat, ash and fiber contents, while badgtract recorded the highest
carbohydrate content. Pomegranate recorded theegtigirotein, fat and
carbohydrates, whereas pumpkin recorded the higasist content and
pineapple juice recorded the richest fiber contemparing with other fruit
juices. Results show that pumpkin juice recordedniost abundant content
of V.A and vitamin E, while the largest V.C contemas recorded for
pineapple and the largest V.K content was foungomegranate juice.
Flaxseed extract had rich content of Ca, Mg, K@ and Mn, while barley
extract was rich in Zn and Se. Meanwhile pumpkicguscored the major
content of Ca, K, P, Fe and Zn comparing to otheait fuices. While
pineapple juice recorded the highest Mn contentthetlargest Se content
was recorded for pomegranate juice. As for Mg amd gumpkin and
pomegranate recorded the highest content compéwiragher fruit juices.
Flaxseed extract was the richest in omega 3, orfiegal total phenols, also
barley recorded high percentages of omega 3 andj@deAmong fruits,
pineapple juice recorded the highest omega 3 cofabowed by apple and
pomegranate juices. While pomegranate recordedhtbeest omega 6
content, and the largest total flavonoid conteng veecorded for apple juice.
Pumpkin juice was the richest in beta-carotene totdl phenol when
compared to other fruit juices. In conclusion; doproducts with more
functional components and acceptability can be iobth by mixing
functional cereals with functional fruits.

Key words:Barley extract, Flaxseed extract, pumpkin, appieeapple and
pomegranate
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Introduction

According toShaikh et al (2020),flaxseed is an oil seed that is used
to make a variety of healthy food products becausea rich source of the
necessary amino acid alpha-linolinic acid. The Itesshowed that the
flaxseed's color was brown and that its length,thyidnd thickness were
5.20 mm, 2.80 mm, and 0.80 mm. Further chemicalpmmition analysis
revealed that the product had a moisture conter®.@%o, a fat content of
35.2%, a protein content of 20.16%, an ash corkAt6%, a fiber content
of 6.3%, and a carbohydrate content of 25%.

Tang et al (2020)said that flaxseed can be taken directly in whole
or milled form. Currently, whole or milled flaxsedths been added as a
useful additive to many common goods in order traase the nutritional
value of food products. However, flaxseed can draléy alter physical and
chemical characteristics like texture, sensory, atiter aspects of food
products. According t&@hu et al (2020) dietary intervention is essential
for the management of diabetes. The omega-3 payurated fatty acid
(PUFA) flaxseed oil (FO) is rich in -linolenic ac{&LA), which has been
shown to be beneficial for chronic metabolic disysdSaka et al. (2022)
mentioned that the importance of using flaxseedc again in a diet has
lately been highlighted because of the nutritiomalvantages of its
components, particularly lipids, proteins, lignaasd fibre, as well as their
usage in the creation of numerous value-added ptsdWaston and
Preedy (2019)reported that the primary cause of death globatg for
those who have type 2 diabetes is cardiovascusaade. The world's oldest
crop, Linum usitatissmum, which produces flaxseed, has a special
combination of bioactive ingredients. No other maltufood source
combines high levels of protein, fiber, and magmeswith an active dose
of lignans and omega-3 fat in a single meal. Thasdications reduce the
risk of diabetes and cardiovascular disease, arwprdo substantial
mechanistic evidence.

Collar and Angioloni (2014)observed thahumerous investigations
have shown that barley can be found in a wide taoé processed foods,

including Asian noodles, biscuits, cookies, andfiafas well as numerous
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types of breadDas et al (2016)mentioned that the main components of
barley are carbohydrates with low fat, protein, enals, vitamins especially
vitamin E, dietary fiber, and antioxidants predoamitly polyphenolsGuo

et al (2020) stated that the nutritional constituents of barbeysist of
healthpromoting starch (65%—68%), protein (10%-17%), tipels (2%—
3%), B-glucans (4%—9%), and minerals content ranges frdso32.5%,
respectively. Moreover, total dietary fiber varifom 11%-34% among
which, 3%—-20% is soluble dietary fiber.

Idehen et al (2020) mentioned that obesity, race, inactivity,
heredity, and other variables all increase the afshaving T2D. The risk of
obesity and type 2 diabetes has been shown to asecreith increased
whole-grain (WG) eating. Barley stands out amongsiNiGterms of fiber
content, particularly the soluble fiber beta-glucé&glucan), an active
ingredient credited with this effect. The majorigf the significant
phytochemicals found in barley are entangled wgHiber and are referred
to have positive effects on glycemic response.

Attarde et al (2010) reported that pumpkinClcurbita maxima)
contains phenolic compounds, carotenoids and tergen which are
responsible for antioxidant activitie¥adav et al (2010) stated that
pumpkin is regarded as a nutritious and useful fbedause of its great
supply of key antioxidants such carotenoids, Iytegaxanthins, and other
polyphenolic compounds as well as vitamins, mirggrpectin, and dietary
fiber. Treanore et al (2019)reported that pumpkin is an annual plant of the
Cucurbitaceae family. Pumpkins contain a large rembf nutrients,
including vitamin phenolic compounds, carotenoidypaccharide pectin,
and mineral salts with anti-cancer, blood sugarelomg, and lipid-lowering
characteristics.Bemfeito et al (2020 said that furthermore, pumpkin
contains significant amounts of protein, solubled ainsoluble fibers,
carotenoid pigments and other bioactive compoundk as phenoleclu
et al (2020)stated that pumpkin is a versatile vegetable ithatsed in a
variety of foods and drinks, including cereal, keuffins, and dairy
products, among others. Along with this, the usaigpumpkin byproducts

in food composition has grown due to their sigmifit nutritional worth and
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attention to human healtisharma et al. (2020) observed that pumpkins
have long been used in various cultures due teextensive variety of
qualities, which include anti-diabetic, anti-hymersion,

immunomodulation, antibacterial, anti-hypercholegamia, anti-tumor,

and antioxidant action.

Kelley et al (2013) mentioned that previous research has
demonstrated the effectiveness of fruits like appled cherries, as well as
the phytochemical extracts they contain, in lowgrthe risk factors for
metabolic disorders such belly fat deposition, t2pdiabetes, heart disease,
and inflammation.

Difonzo et al (2019)stated that the sole fruit in tigromeliaceae
family that is edible is a tropical variety callptheapple Ananas comosus
L.). Vitamin C, polyphenols, phytochemicals, flawiths, micronutrients,
and minerals are all plentiful in it. Consumersragate pineapples for their
natural aroma, flavour, and functional qualitiesaidition to the fact that
they are high in bioactive. This distinctive flawaf pineapple is produced
by a combination of amino acids, amines, phendienaicals, and furanone.
Ali et al (2020)said that additionally, pineapple has been shanpravide
a number of health advantages, such as anti-infeony and antioxidant
activity, monitoring nervous system activity, andemding bowel
movement. Akbari et al (2022) reported that antioxidants found in
pineapple are known to reduce heart disease ance saher chronic
conditions connected to oxidative damage.

Hegazi et al (2021) said that significant modern pharmacological
and clinical evidence has highlighted the wide roedil applications of
pomegranate fruit parts and its juice, which makesiperior to other fruit
juices and a fortified source of dietary polyphanolith potential
antioxidant efficacy. PomegranatePufica granatum) is an ancient
perennial plant species of the Punicaceae famitpwk as the "miracle
fruit" because its seeds are consumed as foodk, jaizd/or as a functional
food. Reyeset al (2022) reported that due to the real discovery of
phytochemical substances with antioxidant, antaminatory, and antiviral
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activity with use in products of the food sectord goharmaceutical, the
collection and consumption of fruit have increased/lexico. Sabaleet al
(2020) mentioned that pomegranates have great healthfitsersnd
nutritional worth. Both fresh and juice versiong &njoyed. Pomegranate
exhibits antioxidant, anti-diabetic, antibacteratfi-inflammatory, antiviral,
anticancer, and hypolipidemic effects, accordin@dth in vitro and in vivo
research. Pomegranates also aid to boost cardideasand oral health.
Pomegranates currently have a wealth of nutritioaatl therapeutic
gualities. Pomegranates have the ability to treak prevent a number of
ailments. Sandoval et al. (2022) mentioned that the fruits high in
polyphenols include pomegranates. Studies have nsnabed that
pomegranate extracts made from the fruit's juicetber sections of the
plant have a range of biological properties, intigd antioxidant,
antibacterial, anti-inflammatory, anti-carcinogenitardio-protective, and
anti-diabetic properties. Pomegranate juice's pihygical effects include a
reduction in the harm caused by oxidative streasjnarease in insulin-
dependent glucose absorption, maintenance of irgeljrity, prevention of
non-enzymatic protein glycation, and an improvemenhsulin sensitivity.
This study aims to determine the chemical compmsitvitamins, minerals,
antioxidant activities of barley water extract,x8aed water extract and
juices of fruits (pumpkin, apple, pineapple and pgranate).

Materials and methods
Materials:

Barley (Hordeum vulgare), flaxseeds l{inum usitatissmum) and
fresh fruits: pumpkin Qucurbita moschata), red apple Malus domestica),
pineapple Ananas comosus) and pomegranateP@nica granatum) were
obtained from the local market of Mansoura cityyig

Methods:

Barley and flaxseed aqueous extractst00 g of barley was cleaned
without peeling, washed with distilled water, bdit®r five minutes and left
in boiled water (300mL) for the whole night. 10@fgflaxseed was cleaned,
washed with distilled water, soaked in boiled wg&d0 ml) for the whole

VEET R
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night. Barley and Flaxseed aqueous extract waserdif, filled in glass
bottles, covered and stored in a deep freeze?GL8ntil used.

Products analytical methods:
Chemical analysis:

» Moisture, protein, fat, total ash and fiber contemtere determined
according toAOAC (2000). Total carbohydratevas calculated as
follows

100 — (ash% + moisture %+ fat %+ protein%) accagrdm Shumaila
and Mahpara (2009.

» Vitamin C was determined using Aglient HPLC (uv-vis) as diésc
by Serrano et al. (2007)

» Vitamins A and E were determined using Schmidzua HPLC (PDA) as
described byGomis et al. (2000) Vitamin K was analyzed using a
reversed-phase highperformance liquid chromatographocedure
described elsewheré8¢oth and Sadowski, 1997 Minerals: After
acid digestion using HNO3 (69%) and HF (40%) in &rowave
digestion apparatus (model Milestone MLS 1200 Meg#)e
concentrations of the sample minerals were assess#ug an
inductivity coupled plasma apparatus (iICAPTM 7000sFSeries ICP-
OES, Thermo ScientificTM) as mentionedKlyan et al (2014).

= Omega 3 and omega 6Gas chromatography (GC) has been used to
analyze fatty acids (omega 3 and omega 6) accotdiBgokun-Tang
(2013). Beta-carotene was determined in samples according to
A.O.A.C (2005).

Antioxidant parameters:

= Determination of total phenols:2 g of powdered sample material was
extracted with methanol at room temperature. Ontary evaporator,
the methanol extracts were mixed and concentrateterureduced
pressure. The total phenolic content of each lapktract was
measured using the Folin-reagent Ciocalteu's (FER3h sample (0.5
ml) was combined with and 2.5 ml of FCR (dilutedd,:v/v) then 2 ml

C 20D
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of Na2CO3 (7.5%, v/v) solution . After 90 minutekioncubation at
30°C, the absorbance was then measured at 765 BBult® were
presented as mg per g of gallic acid of dry exti@&linkard and
Singleton, 1977.

= Determination of total flavonoid: Every sample was combined with
0.15 ml of a 15% NaNO2 solution after being dilutedh 2 ml of
distilled water. After waiting for 6 minutes, 0.1&l of aluminium
chloride (AICI3) solution (10%) was added. The camation was then
given another 6 minutes to stand before 2 ml of NasOlution (4%)
was added. Water was immediately added to maké&rtakvolume 5
ml. The mixture was then properly stirred and letstand for an
additional 15 minutes. The mixture's absorbance tivas measured at
510 nm in comparison to a produced water bladkighenet al.,
1999.

Statistical analysis:

= SPSS computer software was used to statisticablyyam all of the
collected data. According tAbo-Allam (2003), the computed data
were done using an analysis of variance (ANOVA) aridllow-up test
(LSD) using SPSS version 11.
Results and discussion

Proximate chemical composition of barley water extict, flaxseed water
extract and some fruit juices:

Data presented at Table 1 revealed the chemicalpasition,
represented as moisture, protein, fat, ash, cadvates and fiber of barley,
flaxseed, pumpkin, apple, pineapple and pomegraRasults showed that
the mean values of barley extract were 60.01 +,04136 = 0.05, 1.09
+0.03, 0.93+0.02, 33.61 + 0.17 and 9.32 +0.07 g41f@® moisture, protein,
fat, ash, carbohydrates and fiber, respectively.il&/Hlaxseed extract
recorded 45.96+ 0.12,7.85 +£0.07, 27.16+0.07, 2094, 16.08 £ 0.02 and
12.63 +£0.04 g/100 for the same previous parameatespectively.

As for used fruits, results showed that the aveageent of apple
juice was 79.97 +0.097, 0.43+0.06, 0.37+ 0.05, £0586, 18.65+0.08 and
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4.33 £0.08, for pineapple was 83.91+0.06, 0.87+0@&9 +0.03, 0.38 +
0.05, 14.65+0.14 and 2.09+0.08 g/100g for moistyeatein, fat, ash,
carbohydrate and fiber, respectively. Regards pummlata explained that
the average content was 85.94+ 0.07, 1.19+0.08 $.9.05, 1.05 +0.04,
8.53 + 0.10 and 1.97+0.14 g/100gq, respectively. [&/pomegranate juice
recorded 76.04 + 0.07, 1.96 +0.04, 1.42+0M%3 +0.02, 19.65 + 0.08 and
4.31 +0.07 g/100g for the same previous paramesspectively.

From the previous data, the highest moisture contes recorded
for pumpkin juice, followed by pineapple juice, &ppuice, pomegranate
juice and barley extract then flaxseed extract. [@/khe highest protein
content was recorded for flaxseed extract, follovegdbarley extract and
then pomegranate juice. Results showed that flalxea&act recorded the
highest protein, fat, ash and fiber contents. Whidey extract recorded the
highest carbohydrate content.

Regards fruits’ juice composition,pomegranate reéedrthe highest
protein, fat and carbohydrates when compared taeroftuits. While
pumpkin recorded the highest ash content and pplegpice recorded the
highest fiber content comparing to other fruit ggc Results were in the line
with Li et al (2006)who found that pomegranate pl&hnica granatumL.
(Punicaceae) is one of the most fruit rich in phytochemicahgoounds i.e
polyphenols and ellagic acidM{guel et al, 201Q as well as protein,
vitamins carbohydrates, amino acids, fatty acidsl, pectin. AlscAli et al
(2016) mentioned that addition of crude pomegranate jtucéhe yoghurt
drink caused an increase in the ash, fat, protech tatal carbohydrate
contents while viscosity, pH and the total countsbacteria decreased.
According toNagib et al (2003, pumpkin fruits contain 87.8 % moisture.
They are considered one of the important sourcesaobtenoids (Pro.
Vitamin A), ascorbic acid, fibers and mineraWdodall et al, 1997 and
Lingle et al, 1993. Sabahelkhier et al. (2010) indicated that pineapple
contains considerable amount of calcigotassium, vitamin  C,
carbohydrates, crude fibre, water afifflerent minerals that is good for the
digestive system antklps in maintaining ideal weight and balanced

nutrition.
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Table (1): Proximate chemical composition of barleywvater extract, flaxseed
water extract and fruit juices:

||Samp|es Moisture | C. protien | T. fat | Ash T. carbohydategD. Fiber
||g/1009
Barley water|60.0F 4.36 1.0¢ 0.9 |[33.6F 9.32
extract +0.11 +0.05 +0.03 (+0.02 |+0.17 +0.07
Flaxseed  water|45.96 7.85 27.16 [2.95 |16.08 12.63
extract +0.12 +0.07 +0.07 [+0.04 |“+0.02 +0.04
| o 88.94 1.1¢ 0.29' [1.08 |8.53 1.97
Pumpkin juice

+0.07 +0.08 +0.05 [+0.04 |+0.10 +0.14

. 79.97 0.43 0.37 |0.58" |18.65 433

Apple juice

+0.09 +0.06 +0.05 (+0.06 |+0.08 +0.08
, o 83.97 0.87 0.1 |0.3¢8 |14.65 2.0d
pineapple juice
| +0.06 +0.06 +0.03 [+0.05 |+0.14 +0.08

76.04 1.96 1.42 0.9 [19.6% 431

Pomegranate juice
+0.07 +0.04 +0.07 |+0.02 |(+0.08 +0.07

||LSD at 0.05 0.16 0.11 0.09 0.07 | 0.19 0.15

a,b,c,& Different superscripts Within the same column espnt significant
differences between the results (p<0.05); LSD= Least significant differences n.s= non-
significant and + = Means standard deviation.

Vitamins content of barley water extract, flaxseedwater extract and
fruit juices:

Vitamins content included (V.A, V.C, V.E and V. Kh barley
extract, flaxseed extract and fruit juices (pumplapple, pineapple and
pomegranate) were represented in Table 2. Barléyaixrecorded 23.50
+0.33 1U, 0.95+ 0.04, 0.09 +0.04 mg/100g and 2.27 £0.05 n@gior V.A,
V.C, V.E and V.K, respectively. While flaxseed extraetarded 0.85+0.03,
0.41 £ 0.07 and 4.74+0.03 for V.C, V.E and V.K pestively. Results show
that pumpkin juice recorded the highest content.4f (8153.00 + 0.65 IU)
and vitamin E (1.29 £0.06 mg/100g). While the hgth®.C content was

C 20
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recorded for pineapple (49.30 £0.12 mg/100g) ardhighest V.K content
recorded in pomegranate juice.

Results are in the same trendSdivela et al. (2022)who found that
feeding less than 50 of cooked pumpkin per day meets 100% of the
recommended dietary allowance (RDA) and adequadéen(Al) of vitamin
A for children 6 to 24nonths old. Consumption of pumpkin may be used to
complement vitamin A supplementation, fortificati@nd diversification of
CFs with animal source foods. However, it is reparthat pineapples have
many nutritional benefits providing several essdmineral, vitamins (B1,
B2, C) and fibre(USDA, 2005) Zheng and Lu (2011) observed that
pineapple juice contributes to healthy living besmit is a good source of
vitamins, phenols, organic acids and carbohydidtessain (2015)stated
that pineapple is one of the most important trdpicat. It is a rich source
of vitamin C, vitamin A, vitamin B1, vitamin B2 andinerals like calcium,
phosphorus, and iron. According #SDA (2010) pomegranate has been
reported to be rich source of vitamins like foliated vitamin K.

Table (2): Vitamins’ content of barley water extrad, flaxseed water extract
and fruit juices:

Samples V.A U V.C mg/100g [V.E mcg/100g [V.K mcg/100g
[Barley water extract [23.50+0.33 | 0.95t0.04 0.08+0.04 2.27+0.05
||Flaxseed water extrac}0.000.00 0.85:0.03 | 0.41+0.07 4.74+0.03
|Pumpkin juice 8153.06+0.65 | 11.32:0.07 | 1.28+0.06 1.48+0.06
Apple juice 65.90+0.45 |5.89+0.08 0.28+0.06 2.86+0.06
pineapple juice 58.70+0.50 |49.36+t0.12 |0.18:0.04 0.9%3:0.06
Pomegranate juice  [2.60+0.15 11.72+0.12 |1.08+0.05 18.04+0.07
lLsD at 0.05 0.73 0.15 0.10 0.10

V.A: Retinol V.C: Ascorbic acid V.E: Tocopiwé  a,b,c,& Different

superscripts Within the same column represent fiignit differences between the results

(p<0.05); LSD= Least significant differences n.s= non-significant and + = Means standard

deviation.
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Mineral contents of barley water extract, flaxseedwater extract and
fruit juices:

Mineral contents included calcium (Ca), magnesiumig)(
potassium (K), phosphor (P), iron (Fe), zinc (Zm)anganese (Mn),
mg/100g and selenium (Se) mcg /100g for barleyaektrflaxseed extract
and fruit juices (pumpkin, apple, pineapple and pgranate) are shown in
Table 3 . Results show that the mean value of raisecontent in barley
extract were (32.60 £0.29) Ca, (80.40 +0.30) M@1(B0 +0.75) K(123,30
+0.66) P, (2.57 +0.06) Fe, (23.40 £0.05) Zn, (1#4105) mg/100g and
content and (38.60 £0.11) mcg/100g Se. While flagisextract recorded
(261.50 +0.4, 398.40 +0.5@37.80 +0.82, 641.70 +0.42, 5.69 +0.@756
+0.05 and 3.65 +0.04) mg/100g and 26.80+0.09 m&yX6r Ca, Mg, K, P,
Fe, Zn, Mn and Se, respectively.

Regards mineral contents of used fruit juices, dstt@w that
pumpkin juice recorded (27. 82 +0.71, 14.25+0.1116.80+ 1.05, 53.95 +
28, 1.16+0.06, 0.53+0.05 and 0.18 +0.04) mg/100g @39 +0.07
mcg/100g for Ca, Mg, K, P, Fe, Zn, Mn and Se, respely. While mineral
contents of apple juice recorded (7.92 +0. 38, 803, 138.50+ 0.6,
14.90+0.70, 0.24+0.06, 0.07 + 0.03, 0.19 + 0.04100g and 0.29 +0.06
mcg/100g. As for pineapple and pomegranate juidata presented in the
same table show that mineral contents of pineappiee recorded
(13.90£0.31, 12.40+0.45, 112.50 +0.6, 8.93 + 0B41 + 0.05, 0.19 £0.06,
0.78 + 0.04) mg/100g and 0.17 0. 06 mcg/100g far k&g, K, P, Fe, Zn,
Mn and Se respectively. Meanwhile pomegranate jungeeral content
recorded (11.80 +0.56, 14.60 £ 0.3®8. 40 +£0.45, 43.60 £1.19, 0.41 £
0.04 0.53+0.06, 0.19 +0.07) mg/100g and 0.93+0.04 n@@glfor the
previous minerals, respectively.

From the previous results, flaxseed extract is ncikCa, Mg, K, P,
Fe and Mn, while barley extract is rich in Zn anel $1eanwhile regards
fruits juices, pumpkin juice scored the highest ®a, P, Fe and Zn
comparing to other fruit juices. While pineapplegiscored the highest Mn
content but the highest Se score recorded in panatg juice. As for Mg
and Zn, pumpkin and pomegranate recorded the Higheses comparing to
other fruit juices.The obtained results were in accordance Wwéhouar et

C 41)
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al. (2015) who mentioned that young green barley powder sbnsi
significant quantities of Zn, Fe, Ca, Mg, K, Betraene, folic acid,
chlorophyll, vitamin C, vitamin B12 and pantotheaiid. On another hand
according to its physico-chemical composition, $eed is a
multicomponent system with bio-active plant subségnsuch as oil, protein,
dietary fiber, soluble polysaccharides, lignans,emulic compounds,
vitamins (A, C, F and E) and mineral (P, Mg, K, N&, Cu, Mn and Zn)
(Bhatty, 1993) Ravi et al.(2010)stated that pumpkin pulp has rich source
of vitamins and mineral salts for human consumptidiso according to
Espinosaet al. 006) pineapple found to be the fruit that contains the
highest concentration of manganese when compared wother fruits
analyzed in vitro.

Table (3): Mineral contents of barley water extract flaxseed water extract and

fruit juices:
Samples ca | Mg | K | P Fe | zn | wn Se
mg/100g mcg/100g
Barley water| 32.60 | 80.40 | 281.66 | 223.3¢0 | 257 | 23.4G | 1.4 38.60'
extract +0.29 | #0.30 | #0.75 | +0.66 | +0.06 | +0.05 | +0.05 | #0.11
t:vlaxseed 261.50 | 398.4G | 837.80 | 641.7G | 569 | 456 | 3.65 | 26.80
ater extract | +0.47 | +0.50 | 0.82 | #0.42 | #0.07 | #0.05 | +0.04 | +0.09
Pumpkin 2782 | 1425 | 41650 | 53.95 | 1.16 | 053 | 0.18 0.3¢9'
juice +0.71 | #0.11 | #1.05 | +0.28 | +0.06 | #0.05 | +0.04 | +0.07
ople juice 7.97 6.35 | 13850 | 149G | 0.24 | 0.07 | 0.9 0.29*
+0.38 | +0.54 | #0.62 | 0.70 | +0.06 | +0.03 | +0.04 | +0.06
pineapple 13.90' | 1240 | 11250 | 8.93 041 | 019" | 0.78 0.17
juice +0.31 | +0.45 | #0.65 | +0.37 | +0.05 | +0.06 | +0.04 | +0.06
Pomegranate| 11.86¢ | 14.60 | 268.40 | 43.60' | 0.4 | 053 | 0.1 0.9%
juice +0.56 | +0.38 | +0.45 | +1.19 | #0.04 | +0.06 | +0.07 | +0.04
LSD at 0.05 0.84 0.72 1.33 1.20 0.100  0.04 0.09 0.13

Ca: Calcium, Mg: Magnesium , K: Potassium, P: PhospFe:

Mn: Manganese and Se: Selenium

Iron, Zn: Zinc,

a,b,c,& Different superscripts Within the same column espnt significant

differences between the results (p<0.05); LSD= Least significant differences n.s= non-

significant and + = Means standard deviation.
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Bio-active compound of of barley water extract, flaseed water extract
and fruit juices:

Bio active compound for all samples (representebagga 3 -
omega 6 - Beta-carotene - T.Phenol — T.flavonoid10@g) for barley
extract, flaxseed extract, fruit juices (pumpkinppke, pineapple and
pomegranate) are shown in Table 4. Significantedgiices were observed
between all samples in omega 3 and omega 6 coestilts revealed that
flaxseed recorded the highest omega 3 and omegatént (10530.00+£0.60
and 2918.00+0.060 mg / 100g), followed by barelyrast (108.50+0.15
and 993.70 +0.50 mg/100g for omega 3 and omegaspgectively). As for
beta-carotene, results show that pumpkin juice rdszb the highest beta-
carotene content (13.85 +0.06 mg/100g) followedapple juice (57.82 *
0.42 mg/100g). While the highest total phenols wesrded in flaxseed
extract (996.50 +0.66 mg/I00g), followed by pumpkince (501.90 +0.50
mg/I00g), then barley extract (491. 30 £120 mg/)00gegards total
flavonoid, the highest content recorded 518.60 88.mg/100g in apple
juice followed by 371. 60+0.94 mg/100g in pumpkinicg, then
226.50+1.04 mg/100g in pomegranate juice, whildelyaextract recorded
117.80+0.65 mg/100g for flavonoid content.

Data also show that flaxseed extract is the ricimestnega 3, omega
6 and total phenols, also barley recorded high esinin omega 3 and
omega 6. As for fruit juices components, pineapplee recorded the
highest omega 3 content, followed by apple and gpamate juices. While
pomegranate recorded the highest omega 6 conteat,highest total
flavonoid content was recorded for apple juice. Pkim juice was noticed
to be the richest in beta-carotene and total phemen compared to other
fruit juices. The obtained results are in agreemeétit those ofisleroglu et
al. (2005)who observed that flaxseed is one of the richestga-3 sources,
and it is also rich in soluble and insoluble fibégnan, protein and
antioxidant components. Als¥awale (2022) mentioned that flaxseed or
linseed is an oilseed obtained from a herb knowrflaas plant. It is a
valuable source of various bio-active componentgshsas omega-3

polyunsaturated fatty acids, protein, lignan, dietafiber and
C 43Y)
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phytochemicals. MeanwhileHussain et al. (2022)reported that pumpkins
are natural and rich source of potential bioactesmpounds. The presence
of active phytochemicals makes these fruits a gmeatrix to be further
exploited for therapeutic purposes, beyond bioteldgical applications.
Peel, flesh and seeds of this fruit are heavilydéoh with phenolic,
flavonoids and carotenoids, which are the mainutab of this functional
and medicinal foodJun et al. (2006) reported high amounts of pectin,
mineral salts, carotene, vitamins, and other substabeneficial to human
health in pumpkin. On the other harider Sluis et al. (2002) stated that
apples are an important source of flavonoids irtin@an diet.

Table (4): Bio-active compound of barley water exict, flaxseed water
extract and fruit juices:

Omega 3 | Omega 6| B.carotien| T.phenol | T.flavonoid
Samples
mg/100g
Barley water | 108.5¢ | 993.70 2.49 491.30 117.86
extract +0.15 +0.50 +0.08 +1.20 +0.65
Flaxseed water 10530.00 | 2918.00 0.93 996.56 71.60
extract 10.60 10.60 +0.04 +0.666 +1.05
o 3.7F 2.88 13.88 | 501.90 371.60
Pumpkin juice
+0.12 +0.40 +0.06 +0.50 +0.94
L 12.65' 57.82 3.66’ 221.46 518.60
Apple juice
10.22 10.42 10.07 +0.86 10.65
, o 17.80 23.9¢ 2.9¢ 60.80 45.80
pineapple juice
+0.26 +0.20 +0.04 +0.74 +0.15
Pomegranate| 12.50 | 227.46 1.72 239.80 226.50
juice +0.24 +0.25 +0.06 +1.02 +1.04
LSD at 0.05 0.55 0.74 0.11 1.53 1.44

a,b,c,& Different superscripts Within the same column espnt significant
differences between the results (p<0.05); LSD= Least significant differences n.s= non-
significant and + = Means standard deviation.

VTR
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Conclusion

Nutritional science in the future will be heavilyfluenced by using
some functional cereals’ extracts and fruit juisesh as flaxseeds, barley,
pomegranate, pineapple, apple and pumpkin. We hellable to sustain
health, by using these prepared drinks rich in ithoal value and
antioxidants that is referred to positively affgeneral health.
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