
 

 

 

 
NUTRITIONAL PROPERTIES OF SOME FUNCTIONAL CEREALS’  

EXTRACTS AND FRUIT JUICES 

 
By 

Ahmed O. Shalaby Fatma M. Elzamzamy 

Home Economic Dept., 

 Faculty of Specific Education,  

Mansoura University, Egypt 

Home Economic Dept., 

 Faculty of Specific Education,  

Mansoura University, Egypt 

May Y. Mostafa 

Home Economic Dept., 

 Faculty of Specific Education,  

Mansoura University, Egypt 

 

 

 
Research Journal Specific EducationResearch Journal Specific EducationResearch Journal Specific EducationResearch Journal Specific Education    

Faculty of Specific Education 
Mansoura University 

 

Issue No. 82 April , 2024 

@ @

 



 

 

30 

Nutritional properties of some functional cereals’ extracts and fruit juices 

 



 

� �

31 

Research Journal Specific Education - Issue No. 82 - April 2024 

NUTRITIONAL PROPERTIES OF SOME FUNCTIONAL CEREALS’  

EXTRACTS AND FRUIT JUICES 

Ahmed O. Shalaby  *  Fatma M. Elzamzamy * May Y. Mostafa*  

Abstract: 
The present study aimed to determine the chemical composition, 

vitamins, minerals and antioxidant activities of barley water extract, 
flaxseed water extract and juices of fruits (pumpkin, apple, pineapple and 
pomegranate). Results showed that flaxseed extract recorded the highest 
protein, fat, ash and fiber contents, while barley extract recorded the highest 
carbohydrate content. Pomegranate recorded the highest protein, fat and 
carbohydrates, whereas pumpkin recorded the highest ash content and 
pineapple juice recorded the richest fiber content comparing with other fruit 
juices. Results show that pumpkin juice recorded the most abundant content 
of V.A and vitamin E, while the largest V.C content was recorded  for 
pineapple and the largest V.K content was found in pomegranate juice. 
Flaxseed extract had rich content of Ca, Mg, K, P, Fe and Mn, while barley 
extract was rich in Zn and Se. Meanwhile pumpkin juice scored the major 
content of Ca, K, P, Fe and Zn comparing to other fruit juices. While 
pineapple juice recorded the highest Mn content but the largest Se content 
was recorded for pomegranate juice. As for Mg and Zn, pumpkin and 
pomegranate recorded the highest content comparing to other fruit juices. 
Flaxseed extract was the richest in omega 3, omega 6 and total phenols, also 
barley recorded high percentages of omega 3 and omega 6. Among fruits, 
pineapple juice recorded the highest omega 3 content followed by apple and 
pomegranate juices. While pomegranate recorded the highest omega 6 
content, and the largest total flavonoid content was recorded for apple juice. 
Pumpkin juice was the richest in beta-carotene and total phenol when 
compared to other fruit juices.  In conclusion; food products with more 
functional components and acceptability can be obtained by mixing 
functional cereals with functional fruits. 

Key words: Barley extract, Flaxseed extract, pumpkin, apple, pineapple and 
pomegranate
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Introduction 

According to Shaikh et al. (2020), flaxseed is an oil seed that is used 
to make a variety of healthy food products because it is a rich source of the 
necessary amino acid alpha-linolinic acid. The results showed that the 
flaxseed's color was brown and that its length, width, and thickness were 
5.20 mm, 2.80 mm, and 0.80 mm. Further chemical composition analysis 
revealed that the product had a moisture content of 5.6%, a fat content of 
35.2%, a protein content of 20.16%, an ash content of 2.6%, 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 flaxseed has been added as a 
useful additive to many common goods in order to increase the nutritional 
value of food products. However, flaxseed can drastically alter physical and 
chemical characteristics like texture, sensory, and other aspects of food 
products. According to Zhu et al. (2020), dietary intervention is essential 
for the management of diabetes. The omega-3 polyunsaturated fatty acid 
(PUFA) flaxseed oil (FO) is rich in -linolenic acid (ALA), which has been 
shown to be beneficial for chronic metabolic disorders. Saka et al. (2022)  
mentioned that the importance of using flaxseed as a grain in a diet has 
lately been highlighted because of the nutritional advantages of its 
components, particularly lipids, proteins, lignans, and fibre, as well as their 
usage in the creation of numerous value-added products. Waston and 
Preedy (2019) reported that the primary cause of death globally and for 
those who have type 2 diabetes is cardiovascular disease. The world's oldest 
crop, Linum usitatissimum, which produces flaxseed, has a special 
combination of bioactive ingredients. No other natural food source 
combines high levels of protein, fiber, and magnesium with an active dose 
of lignans and omega-3 fat in a single meal. These medications reduce the 
risk of diabetes and cardiovascular disease, according to substantial 
mechanistic evidence.  

Collar and Angioloni (2014) observed that numerous investigations 
have shown that barley can be found in a wide variety of processed foods, 
including Asian noodles, biscuits, cookies, and muffins as well as numerous 
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types of bread. Das et al. (2016) mentioned that the main components of 
barley are carbohydrates with low fat, protein, minerals, vitamins especially 
vitamin E, dietary fiber, and antioxidants predominantly polyphenols. Guo 
et al. (2020) stated that the nutritional constituents of barley consist of 
health‐promoting starch (65%–68%), protein (10%–17%), free lipids (2%–
3%), β‐glucans (4%–9%), and minerals content ranges from 1.5%–2.5%, 
respectively. Moreover, total dietary fiber varied from 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 risk of having T2D. The risk of 
obesity and type 2 diabetes has been shown to decrease with increased 
whole-grain (WG) eating. Barley stands out among WGs in terms of fiber 
content, particularly the soluble fiber beta-glucan (-glucan), an active 
ingredient credited with this effect. The majority of the significant 
phytochemicals found in barley are entangled with its fiber and are  referred 
to have positive effects on glycemic response.  

Attarde et al. (2010) reported that pumpkin (Cucurbita maxima) 
contains phenolic compounds, carotenoids and terpenoids, which are 
responsible for antioxidant activities. Yadav et al. (2010)  stated that 
pumpkin is regarded as a nutritious and useful food because of its great 
supply of key antioxidants such carotenoids, lutein, zeaxanthins, and other 
polyphenolic compounds as well as vitamins, minerals, pectin, and dietary 
fiber. Treanore et al. (2019) reported that pumpkin is an annual plant of the 
Cucurbitaceae family. Pumpkins contain a large number of nutrients, 
including vitamin phenolic compounds, carotenoid polysaccharide pectin, 
and mineral salts with anti-cancer, blood sugar-lowering, and lipid-lowering 
characteristics. Bemfeito et al. (2020) said that furthermore, pumpkin 
contains significant amounts of protein, soluble and insoluble fibers, 
carotenoid pigments and other bioactive compounds such as phenols. Ceclu 
et al. (2020) stated that pumpkin is a versatile vegetable that is used in a 
variety of foods and drinks, including cereal, cakes, muffins, and dairy 
products, among others. Along with this, the usage of pumpkin byproducts 
in food composition has grown due to their significant nutritional worth and 



 

 

34 

Nutritional properties of some functional cereals’ extracts and fruit juices 

attention to human health. Sharma et al. (2020) observed that pumpkins 
have long been used in various cultures due to its extensive variety of 
qualities, which include anti-diabetic, anti-hypertension, 
immunomodulation, antibacterial, anti-hypercholesterolemia, anti-tumor, 
and antioxidant action.  

Kelley et al. (2013) mentioned that previous research has 
demonstrated the effectiveness of fruits like apples and cherries, as well as 
the phytochemical extracts they contain, in lowering the risk factors for 
metabolic disorders such belly fat deposition, type 2 diabetes, heart disease, 
and inflammation. 

Difonzo et al. (2019) stated that the sole fruit in the Bromeliaceae 
family that is edible is a tropical variety called pineapple (Ananas comosus 
L.). Vitamin C, polyphenols, phytochemicals, flavonoids, micronutrients, 
and minerals are all plentiful in it. Consumers appreciate pineapples for their 
natural aroma, flavour, and functional qualities in addition to the fact that 
they are high in  bioactive. This distinctive flavour of pineapple is produced 
by a combination of amino acids, amines, phenolic chemicals, and furanone. 
Ali et al. (2020) said that additionally, pineapple has been shown to provide 
a number of health advantages, such as anti-inflammatory and antioxidant 
activity, monitoring nervous system activity, and mending bowel 
movement. Akbari et al. (2022) reported that antioxidants found in 
pineapple are known to reduce heart disease and some other chronic 
conditions connected to oxidative damage. 

Hegazi et al (2021) said that significant modern pharmacological 
and clinical evidence has highlighted the wide medicinal applications of 
pomegranate fruit parts and its juice, which makes it superior to other fruit 
juices and a fortified source of dietary polyphenols with potential 
antioxidant efficacy. Pomegranate (Punica granatum) is an ancient 
perennial plant species of the Punicaceae family, known as the "miracle 
fruit" because its seeds are consumed as food, juice, and/or as a functional 
food. Reyes et al. (2022) reported that due to the real discovery of 
phytochemical substances with antioxidant, anti-inflammatory, and antiviral 
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activity with use in products of the food sector and pharmaceutical, the 
collection and consumption of fruit have increased in Mexico. Sabale et al. 
(2020) mentioned that pomegranates have great health benefits and 
nutritional worth. Both fresh and juice versions are enjoyed. Pomegranate 
exhibits antioxidant, anti-diabetic, antibacterial, anti-inflammatory, antiviral, 
anticancer, and hypolipidemic effects, according to both in vitro and in vivo 
research. Pomegranates also aid to boost cardiovascular and oral health. 
Pomegranates currently have a wealth of nutritional and therapeutic 
qualities. Pomegranates have the ability to treat and prevent a number of 
ailments. Sandoval et al. (2022) mentioned that the fruits high in 
polyphenols include pomegranates. Studies have demonstrated that 
pomegranate extracts made from the fruit's juice or other sections of the 
plant have a range of biological properties, including antioxidant, 
antibacterial, anti-inflammatory, anti-carcinogenic, cardio-protective, and 
anti-diabetic properties. Pomegranate juice's physiological effects include a 
reduction in the harm caused by oxidative stress, an increase in insulin-
dependent glucose absorption, maintenance of -cell integrity, prevention of 
non-enzymatic protein glycation, and an improvement in insulin sensitivity. 
This study aims to determine the chemical composition, vitamins, minerals, 
antioxidant activities of barley water extract, flaxseed water extract and 
juices of fruits (pumpkin, apple, pineapple and pomegranate). 

Materials and methods 

Materials: 

Barley (Hordeum vulgare), flaxseeds (Linum usitatissimum) and 
fresh fruits: pumpkin (Cucurbita moschata), red apple (Malus domestica), 
pineapple (Ananas comosus) and pomegranate (Punica granatum) were 
obtained from the local market of Mansoura city, Egypt. 

Methods: 

Barley and flaxseed aqueous extracts: 100 g of barley was cleaned 
without peeling, washed with distilled water, boiled for five minutes and left 
in boiled water (300mL) for the whole night. 100 g of flaxseed was cleaned, 
washed with distilled water, soaked in boiled water (500 ml) for the whole 
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night. Barley and Flaxseed aqueous extract was filtered, filled in glass 
bottles, covered and stored in a deep freezer (-18ᴼC) until used. 

Products analytical methods: 

Chemical analysis: 

 Moisture, protein, fat, total ash and fiber contents were determined 
according to AOAC (2000). Total carbohydrate was calculated as 
follows  

100 – (ash% + moisture %+ fat %+ protein%) according to Shumaila 
and Mahpara (2009). 

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

 Vitamins A and E were determined using Schmidzua HPLC (PDA) as 
described by Gomis et al. (2000). Vitamin K  was analyzed using a 
reversed-phase highperformance liquid chromatography procedure 
described elsewhere (Booth and Sadowski, 1997).  Minerals: After 
acid digestion using HNO3 (69%) and HF (40%) in a microwave 
digestion apparatus (model Milestone MLS 1200 Mega), the 
concentrations of the sample minerals were assessed using an 
inductivity coupled plasma apparatus (iCAPTM 7000 Plus Series ICP-
OES, Thermo ScientificTM) as mentioned by Khan et al. (2014).   

 Omega 3 and omega 6: Gas chromatography (GC) has been used to 
analyze fatty acids (omega 3 and omega 6) according to Baokun-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. On a rotary evaporator, 
the methanol extracts were mixed and concentrated under reduced 
pressure. The total phenolic content of each plant's extract was 
measured using the Folin-reagent Ciocalteu's (FCR). Each sample (0.5 
ml) was combined with and 2.5 ml of FCR (diluted 1:10, v/v) then 2 ml 
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of Na2CO3 (7.5%, v/v) solution . After 90 minutes of incubation at 
30°C, the absorbance was then measured at 765 nm. Results were 
presented as mg per g of gallic acid of dry extract (Slinkard and 
Singleton, 1977).   

 Determination of total flavonoid: Every sample was combined with 
0.15 ml of a 15% NaNO2 solution after being diluted with 2 ml of 
distilled water. After waiting for 6 minutes, 0.15 ml of aluminium 
chloride (AlCl3) solution (10%) was added. The combination was then 
given another 6 minutes to stand before 2 ml of NaOH solution (4%) 
was added. Water was immediately added to make the final volume 5 
ml. The mixture was then properly stirred and let to stand for an 
additional 15 minutes. The mixture's absorbance was then measured at 
510 nm in comparison to a produced water blank (Zhishen et al., 
1999).  

Statistical analysis: 

 SPSS computer software was used to statistically analyze all of the 
collected data. According to Abo-Allam (2003), the computed data 
were done using an analysis of variance (ANOVA) and a follow-up test 
(LSD) using SPSS version 11. 

Results and discussion 

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

Data presented at Table 1 revealed the chemical composition, 
represented as moisture, protein, fat, ash, carbohydrates and fiber of barley, 
flaxseed, pumpkin, apple, pineapple and pomegranate. Results showed that 
the mean values of barley extract were 60.01 ± 0.11, 4.36 ± 0.05, 1.09 
±0.03, 0.93±0.02, 33.61 ± 0.17 and 9.32 ±0.07 g/100g for moisture, protein, 
fat, ash, carbohydrates and fiber, respectively. While, flaxseed extract 
recorded 45.96± 0.12,7.85 ±0.07, 27.16±0.07, 2.95 ±0.04, 16.08 ± 0.02 and 
12.63 ±0.04 g/100 for the same previous parameters, respectively. 

As for used fruits, results showed that the average content of apple 
juice was 79.97 ±0.097, 0.43±0.06, 0.37± 0.05, 0.58±0.06, 18.65±0.08 and 
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4.33 ±0.08, for pineapple was 83.91±0.06, 0.87±0.06, 0.19 ±0.03, 0.38 ± 
0.05, 14.65±0.14 and 2.09±0.08 g/100g for moisture, protein, fat, ash, 
carbohydrate and fiber, respectively. Regards pumpkin, data explained that 
the average content was 85.94± 0.07, 1.19±0.08, 0.29 ± 0.05, 1.05 ±0.04, 
8.53 ± 0.10 and 1.97±0.14 g/100g, respectively. While pomegranate juice 
recorded 76.04 ± 0.07, 1.96 ±0.04, 1.42±0.07, 0.93 ±0.02, 19.65 ± 0.08 and 
4.31 ±0.07 g/100g for the same previous parameters respectively. 

From the previous data, the highest moisture content was recorded 
for pumpkin juice, followed by pineapple juice, apple juice, pomegranate 
juice and barley extract then flaxseed extract. While the highest protein 
content was recorded for flaxseed extract, followed by barley extract and 
then pomegranate juice. Results showed that flaxseed extract recorded the 
highest protein, fat, ash and fiber contents. While barley extract recorded the 
highest carbohydrate content.  

Regards fruits’ juice composition,pomegranate recorded the highest 
protein, fat and carbohydrates when compared to other fruits. While 
pumpkin recorded the highest ash content and pineapple juice recorded the 
highest fiber content comparing to other fruit juices. Results were in the line 
with Li et al. (2006) who found that pomegranate plant Punica granatum L. 
(Punicaceae) is one of the most fruit rich in phytochemical compounds i.e 
polyphenols and ellagic acid (Miguel et al., 2010) as well as protein, 
vitamins carbohydrates, amino acids, fatty acids, and pectin. Also Ali et al. 
(2016) mentioned that addition of crude pomegranate juice to the yoghurt 
drink caused an increase in the ash, fat, protein and total carbohydrate 
contents while viscosity, pH and the total counts of bacteria decreased. 
According to Nagib et al. (2005), pumpkin fruits contain 87.8 % moisture. 
They are considered one of the important sources of carotenoids (Pro. 
Vitamin A), ascorbic acid, fibers and minerals (Woodall et al, 1997 and 
Lingle et al, 1993). Sabahelkhier et al. (2010) indicated that pineapple 
contains considerable amount of calcium, potassium, vitamin C, 
carbohydrates, crude fibre, water and different minerals that is good for the 
digestive system and helps in maintaining ideal weight and balanced 
nutrition. 
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Table (1): Proximate chemical composition of barley water extract, flaxseed 

water extract and fruit juices: 

Samples Moisture C. protien T. fat Ash T. carbohydrates D. Fiber 

g/100g 

Barley water 

extract 

60.01e 

±0.11 

4.36b 

±0.05 

1.09c 

±0.03 

0.93c 

±0.02 

33.61a 

±0.17 

9.32b 

±0.07 

Flaxseed water 

extract 

45.96f 

±0.12 

7.85a 

±0.07 

27.16a 

±0.07 

2.95a 

±0.04 

16.08 

d±0.02 

12.63a 

±0.04 

Pumpkin juice 
88.94a 

±0.07 

1.19d 

±0.08 

0.29d 

±0.05 

1.05b 

±0.04 

8.53f 

±0.10 

1.97d 

±0.14 

Apple juice 
79.97c 

±0.09 

0.43f 

±0.06 

0.37d 

±0.05 

0.58d 

±0.06 

18.65c 

±0.08 

4.33c 

±0.08 

pineapple juice 
83.91b 

±0.06 

0.87e 

±0.06 

0.19e 

±0.03 

0.38e 

±0.05 

14.65e 

±0.14 

2.09d 

±0.08 

Pomegranate juice  
76.04d 

±0.07 

1.96c 

±0.04 

1.42b 

±0.07 

0.93c 

±0.02 

19.65b 

±0.08 

4.31c 

±0.07 

LSD at 0.05 0.16 0.11 0.09 0.07 0.19 0.15 

 a,b,c,d= Different superscripts Within the same column represent 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, flaxseed water extract and 
fruit juices: 

Vitamins content included (V.A, V.C, V.E and V. K) in barley 
extract, flaxseed extract and fruit juices (pumpkin, apple, pineapple and 
pomegranate) were represented in Table 2. Barley extract recorded 23.50 
±0.33 IU, 0.95± 0.04, 0.09 ±0.04 mg/100g and 2.27 ±0.05 mg/100g for V.A, 
V.C, V.E and V.K, respectively. While flaxseed extract recorded 0.85±0.03, 
0.41 ± 0.07 and 4.74±0.03 for V.C, V.E and V.K, respectively. Results show 
that pumpkin juice recorded the highest content of V.A (8153.00 ± 0.65 IU) 
and vitamin E (1.29 ±0.06 mg/100g). While the highest V.C content was 
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recorded for pineapple (49.30 ±0.12 mg/100g) and the highest V.K content 
recorded in pomegranate juice. 

Results are in the same trend of Siwela et al. (2022) who found that 
feeding less than 50 g of cooked pumpkin per day meets 100% of the 

recommended dietary allowance (RDA) and adequate intake (AI) of vitamin 
A for children 6 to 24 months old. Consumption of pumpkin may be used to 
complement vitamin A supplementation, fortification, and diversification of 
CFs with animal source foods. However, it is reported that pineapples have 
many nutritional benefits providing several essential mineral, vitamins (B1, 
B2, C) and fibre (USDA, 2005). Zheng and Lu (2011) observed that 
pineapple juice contributes to healthy living because it is a good source of 
vitamins, phenols, organic acids and carbohydrate. Hossain (2015) stated 
that pineapple is one of the most important tropical fruit. It is a rich source 
of vitamin C, vitamin A, vitamin B1, vitamin B2 and minerals like calcium, 
phosphorus, and iron. According to USDA (2010), pomegranate has been 
reported to be rich source of vitamins like foliate and vitamin K. 

Table (2): Vitamins’ content of barley water extract, flaxseed water extract 

and fruit juices: 

Samples V.A IU V.C mg/100g V.E mcg/100g V.K mcg/100g 

Barley water extract 23.50d±0.33 0.95e±0.04 0.09e±0.04 2.27d±0.05 

Flaxseed water extract 0.00f±0.00 0.85e±0.03 0.41c±0.07 4.74b±0.03 

Pumpkin juice 8153.00a±0.65 11.32c±0.07 1.29a±0.06 1.43e±0.06 

Apple juice 65.90b±0.45 5.82d±0.08 0.29d±0.06 2.86c±0.06 

pineapple juice 58.70c±0.50 49.30a±0.12 0.18e±0.04 0.93f±0.06 

Pomegranate juice  2.60e±0.15 11.72d±0.12 1.09b±0.05 18.04a±0.07 

LSD at 0.05 0.73 0.15 0.10 0.10 

V.A: Retinol    V.C:  Ascorbic acid    V.E: Tocopherol    a,b,c,d= Different 

superscripts Within the same column represent significant 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, flaxseed water extract and 
fruit juices: 

Mineral contents included calcium (Ca), magnesium (Mg), 
potassium (K), phosphor (P), iron (Fe), zinc (Zn), manganese (Mn), 
mg/100g and selenium (Se) mcg /100g for barley extract, flaxseed extract 
and fruit juices (pumpkin, apple, pineapple and pomegranate) are shown in 
Table 3 . Results show that the mean value of minerals’ content in barley 
extract were (32.60 ±0.29) Ca, (80.40 ±0.30) Mg, (281.60 ±0.75) K, (123,30 
±0.66) P, (2.57 ±0.06) Fe, (23.40 ±0.05) Zn, (1.41 ±0.05) mg/100g and 
content and (38.60 ±0.11) mcg/100g Se. While flaxseed extract recorded 
(261.50 ±0.4, 398.40 ±0.50, 837.80 ±0.82, 641.70 ±0.42, 5.69 ±0.07, 4.56 
±0.05 and 3.65 ±0.04) mg/100g and 26.80±0.09 mcg/100g for Ca, Mg, K, P, 
Fe, Zn, Mn and Se, respectively. 

Regards mineral contents of used fruit juices, data show that 
pumpkin juice recorded (27. 82 +0.71, 14.25±0.11, 416.50± 1.05, 53.95 ± 
28, 1.16±0.06, 0.53±0.05 and 0.18 ±0.04) mg/100g and 0.39 ±0.07 
mcg/100g for Ca, Mg, K, P, Fe, Zn, Mn and Se, respectively. While mineral 
contents of apple juice recorded (7.92 ±0. 38, 6.35±0.54, 138.50± 0.6, 
14.90±0.70, 0.24±0.06, 0.07 ± 0.03, 0.19 ± 0.04 ) g/100g and 0.29 ±0.06 
mcg/100g. As for pineapple and pomegranate juices, data presented in the 
same table show that mineral contents of pineapple juice recorded 
(13.90±0.31, 12.40±0.45, 112.50 ±0.6, 8.93 ± 0.37, 0.41 ± 0.05, 0.19 ±0.06, 
0.78 ± 0.04) mg/100g and 0.17 ±0. 06 mcg/100g for Ca, Mg, K, P, Fe, Zn, 
Mn and Se respectively. Meanwhile pomegranate juice mineral content 
recorded (11.80 ±0.56, 14.60 ± 0.38, 268. 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 mcg/100g for the 
previous minerals, respectively. 

From the previous results, flaxseed extract is rich in Ca, Mg, K, P, 
Fe and Mn, while barley extract is rich in Zn and Se. Meanwhile regards 
fruits juices, pumpkin juice scored the highest Ca, K, P, Fe and Zn 
comparing to other fruit juices. While pineapple juice scored the highest Mn 
content but the highest Se score recorded in pomegranate juice. As for Mg 
and Zn, pumpkin and pomegranate recorded the highest scores comparing to 
other fruit juices. The obtained results were in accordance with Lahouar et 
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al. (2015) who mentioned that young green barley powder consist of 
significant quantities of Zn, Fe, Ca, Mg, K, Beta-carotene, folic acid, 
chlorophyll, vitamin C, vitamin B12 and pantothenic acid. On another hand, 
according to its physico-chemical composition, flaxseed is a 
multicomponent system with bio-active plant substances such as oil, protein, 
dietary fiber, soluble polysaccharides, lignans, phenolic compounds, 
vitamins (A, C, F and E) and mineral (P, Mg, K, Na, Fe, Cu, Mn and Zn) 
(Bhatty, 1993). Ravi et al. (2010) stated that pumpkin pulp has rich source 
of vitamins and mineral salts for human consumption. Also according to 
Espinosa et al. (2006), pineapple found to be the fruit that contains the 
highest concentration of manganese when compared with other fruits 
analyzed in vitro. 

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

fruit juices: 

Ca Mg K  P Fe Zn Mn 
Samples 

mg/100g 

Se 
mcg/100g 

Barley water 
extract 

32.60b 

±0.29 

80.40b 

±0.30 

281.60c 

±0.75 

223.30b 

±0.66 

2.57b 

±0.06 

23.40a 

±0.05 

1.41b 

±0.05 

38.60a 

±0.11 

Flaxseed 
water extract 

261.50a 

±0.47 

398.40a 

±0.50 

837.80a 

±0.82 

641.70a 

±0.42 

5.69a 

±0.07 

4.56b 

±0.05 

3.65a 

±0.04 

26.80b 

±0.09 

Pumpkin 
juice 

27.82c 

±0.71 

14.25c 

±0.11 

416.50b 

±1.05 

53.95c 

±0.28 

1.16c 

±0.06 

0.53c 

±0.05 

0.18d 

±0.04 

0.39d 

±0.07 

Apple juice 
7.92f 

±0.38 

6.35e 

±0.54 

138.50e 

±0.62 

14.90e 

±0.70 

0.24e 

±0.06 

0.07e 

±0.03 

0.19d 

±0.04 

0.29de 

±0.06 

pineapple 
juice 

13.90d 

±0.31 

12.40d 

±0.45 

112.50f 

±0.65 

8.93f 

±0.37 

0.41d 

±0.05 

0.19d 

±0.06 

0.78c 

±0.04 

0.17e 

±0.06 

Pomegranate 
juice  

11.80e 

±0.56 

14.60c 

±0.38 

268.40d 

±0.45 

43.60d 

±1.19 

0.41d 

±0.04 

0.53c 

±0.06 

0.19d 

±0.07 

0.93c 

±0.04 

LSD at 0.05 0.84 0.72 1.33 1.20 0.10 0.09 0.09 0.13 

Ca: Calcium, Mg: Magnesium , K: Potassium, P: Phosphor, Fe: Iron, Zn: Zinc, 

Mn: Manganese and Se: Selenium  

a,b,c,d= Different superscripts Within the same column represent 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, flaxseed water extract 
and fruit juices: 

Bio active compound for all samples (represented as omega 3 - 
omega 6 - Beta-carotene - T.Phenol – T.flavonoid mg/100g) for barley 
extract, flaxseed extract, fruit juices (pumpkin, apple, pineapple and 
pomegranate) are shown in Table 4. Significant differences were observed 
between all samples in omega 3 and omega 6 content. Results revealed that 
flaxseed recorded the highest omega 3 and omega 6 content (10530.00±0.60 
and 2918.00±0.060 mg / 100g), followed by barely extract (108.50±0.15 
and 993.70 ±0.50 mg/100g for omega 3 and omega 6, respectively). As for 
beta-carotene, results show that pumpkin juice recorded the highest beta-
carotene content (13.85 ±0.06 mg/100g) followed by apple juice (57.82 ± 
0.42 mg/100g). While the highest total phenols was recorded in flaxseed 
extract (996.50 ±0.66 mg/l00g), followed by pumpkin juice (501.90 ±0.50 
mg/l00g), then barley extract (491. 30 ±120 mg/100g). Regards total 
flavonoid, the highest content recorded 518.60 ±0. 65 mg/100g in apple 
juice followed by 371. 60±0.94 mg/100g in pumpkin juice, then 
226.50±1.04 mg/100g in pomegranate juice, while barley extract recorded 
117.80±0.65 mg/100g for flavonoid content. 

Data also show that flaxseed extract is the richest in omega 3, omega 
6 and total phenols, also barley recorded high content in omega 3 and 
omega 6. As for fruit juices components, pineapple juice recorded the 
highest omega 3 content, followed by apple and pomegranate juices. While 
pomegranate recorded the highest omega 6 content, the highest total 
flavonoid content was recorded for apple juice. Pumpkin juice was noticed 
to be the richest in beta-carotene and total phenol when compared to other 
fruit juices. The obtained results are in agreement with those of İşleroğlu et 
al. (2005) who observed that flaxseed is one of the richest omega-3 sources, 
and it is also rich in soluble and insoluble fiber, lignan, protein and 
antioxidant components. Also Yawale (2022) mentioned that flaxseed or 
linseed is an oilseed obtained from a herb known as flax plant. It is a 
valuable source of various bio-active components such as omega-3 
polyunsaturated fatty acids, protein, lignan, dietary fiber and 
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phytochemicals. Meanwhile,  Hussain et al. (2022) reported that pumpkins 
are natural and rich source of potential bioactive compounds. The presence 
of active phytochemicals makes these fruits a great matrix to be further 
exploited for therapeutic purposes, beyond biotechnological applications. 
Peel, flesh and seeds of this fruit are heavily loaded with phenolic, 
flavonoids and carotenoids, which are the main tributes of this functional 
and medicinal food. Jun et al. (2006) reported high amounts of pectin, 
mineral salts, carotene, vitamins, and other substances beneficial to human 
health in pumpkin. On the other hand, Der Sluis et al. (2002) stated that 
apples are an important source of flavonoids in the human diet. 

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

Omega 3 Omega 6 B.carotien T.phenol T.flavonoid 
Samples 

mg/100g 

Barley water 

extract 

108.50b 

±0.15 

993.70b 

±0.50 

2.49d 

±0.08 

491.30c 

±1.20 

117.80d 

±0.65 

Flaxseed water 

extract 

10530.00a 

±0.60 

2918.00a 

±0.60 

0.93f 

±0.04 

996.50a 

±0.666 

71.60e 

±1.05 

Pumpkin juice 
3.77e 

±0.12 

2.85f 

±0.40 

13.85a 

±0.06 

501.90b 

±0.50 

371.60b 

±0.94 

Apple juice 
12.65d 

±0.22 

57.82d 

±0.42 

3.66b 

±0.07 

221.40e 

±0.86 

518.60a 

±0.65 

pineapple juice 
17.80c 

±0.26 

23.90e 

±0.20 

2.98c 

±0.04 

60.80f 

±0.74 

45.80f 

±0.15 

Pomegranate 

juice 

12.50d 

±0.24 

227.40c 

±0.25 

1.72e 

±0.06 

239.80d 

±1.02 

226.50c 

±1.04 

LSD at 0.05 0.55 0.74 0.11 1.53 1.44 

a,b,c,d= Different superscripts Within the same column represent significant 

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

significant and ± = Means standard deviation. 
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Conclusion 

Nutritional science in the future will be heavily influenced by using 
some functional cereals’ extracts and fruit juices such as flaxseeds, barley, 
pomegranate, pineapple, apple and pumpkin. We will be able to sustain 
health, by using these prepared drinks rich in nutritional value and 
antioxidants that is referred to positively affect general health.  
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 الخصائص الغذائية لبعض مستخلصات الحبوب وعصائر الفواكه الوظيفية
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