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ABSTRACT: Iron deficiency anemia is the most prevalent type of anemia all over the world. It occurs as a result of iron 

malabsorption or low supply from food. This research aimed to study the role of natural orange juice and fortified with 

different concentrations of mango, strawberries and beetroot juices on anemic rats. Juices chemical composition was 

determined. Sensory characteristics were evaluated for different concentrations of juices. Male Albino rats were used to 

study the nutritional effect of juices on biological evaluation, hematological and biochemical analysis. The results showed 

increase the ratio of macro and micro nutrients, especially minerals in fresh orange juice, which is fortified by mango, 

strawberry and beetroots juices. Also, sensory characteristics of juice have improved. Biological evaluations as feed intake, 

body weight gain, feed efficiency ratio, and internal organ weight were also increased. The levels of complete blood count, 

serum protein, ferritin, iron and zinc were incremented. The study confirms the importance of possible using orange juice 

fortified with fresh fruit and vegetables juices to treatment iron deficiency anemia as a safe way of beings.  

Keywords: biological evaluation, biochemical analysis, complete blood count, chemical composition, sensory 

characteristics  

Brief summary 

Nutrition is associated with many reasons for health. The lack of iron-rich food is the main factors 

that inhibit its absorption and consider the main causes of iron deficiency anemia. Natural juices are one 

of the most important fast and delicious foods for the body. The process is strengthening the juice to 

increase the level of nutrients with juice and then bioavailability of iron and many minerals in the blood. 

Hence, the research idea is carried to sensory evaluated the fortified juices and study the impact on 

treatment of iron deficiency anemia. 

INTRODUCTION 

Iron deficiency is the most prevalent form of malnutrition in the world which has afflicted about 2 

billion of people. Iron deficiency anemia is the common type of anemia. It is a result of low iron in diet or 

iron mal-absorption. Its daily amount required in body is very little (1 g/day), which varies among people 
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in accordance with their age, sex and physiological status. Vitamin C enhances iron absorption. So that, 

consuming vitamin C is often recommended along with rich iron foods [1].  

Orange is tasty and juicy fruit belongs to the family Rutaceae. Orange pulp is an excellent source 

of vitamin C providing 64% of an individual daily requirement [2]. Citrus juices are considered a rich 

source of antioxidants including vitamin C, phenolic compounds (flavonoids) and carotenoids, which 

cannot synthesize in human body [3]. Orange juice contains many phytochemicals including carotenoids 

(beta-carotene, lutein and beta-cryptoxanthin), flavonoids (naringenin) [4]. Numerous volatile organic 

compounds are producing orange aroma, as aldehydes, esters, terpenes, alcohols, and ketones [5]. Mango 

(Mangifera indica L.) is one of the most important tropical fruits consumed worldwide, which excellent 

source of fiber, bioactive compounds as provitamin A carotenoids, vitamin C and phenolic compounds [6]. 

Strawberry (Fragaria x ananassa Duch.) fruits are a rich source of phytochemicals (plant chemicals) 

especially phenolic compounds. Many researches have shown that antioxidant as phenolic compounds 

have properties anticancer, anti-atherosclerotic and anti-neurodegenerative substances in both in vitro 

and in vivo [7]. In recent years increased attention has been focused on utilization of healthy foods. The 

beetroot (Beta vulgaris) are being an alkaline food (pH from 7.5 to 8.0) so, they have many health benefits. 

Its have antioxidant properties from their significant amount of vitamin C and B complex vitamins [8]. The 

juice of beetroot is useful remedy for sexual weakness and to expel kidney and bladder stones [9]. The 

therapeutic use of beetroot includes antitumor, carminative, hemostatic, renal protective properties and 

potential herb in cardiovascular conditions [10]. So as to, beetroot consider as a powerful antioxidant 

[11]. 

MATERIAL AND METHODS 

Materials: 

Orange, mango, strawberries, and beet roots were obtained from local market in Tanta, Egypt. 

Casein, vitamins, minerals and cellulose were purchased from EL-Gomhoryia Company, Cairo, Egypt. 

Tannic acid was obtained from Modern Lab for chemicals and Lab Equipment Cairo, Egypt. Thirty male 

albino rats of an average body weight 160±10 g of (Sprague Dawley Strain), age 8-10 weeks were 

obtained from the laboratory animal house of faculty of science, Cairo University. Kits used to 

determination the biochemical tests were obtained from Biomerieux Company France. 

Methods 

Preparation of juice: Orange, mango and strawberries were cleaned with tap water, peeled and then 

orange mango and strawberries juice was extracted using juice blender of one each. Beetroot was peeled 

out and sliced, crushed in a grinder with addition of subsequent water, then pulped by using hydraulic 
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press and the extracted juice was again filtered by using a four layer muslin cloth to remove remaining 

pomace.  

Table1. Formulation of different samples of juice 

no. Sample Juice % Orange (ml) Mango (ml) Strawberries (ml) Beetroot (ml) 

1 OJ 100% 100 - - - 

2 OMSBJ 5% 85 5 5 5 

3 OMSBJ 10% 70 10 10 10 

4 OMSBJ 15% 55 15 15 15 

5 OMSBJ 20% 40 20 20 20 

 *where OJ= Orange Juice OMSJ= Orange Mango Strawberries Juice OMSBJ= Orange Mango 

Strawberries Beetroots Juice  

Chemical Composition: Orange, strawberry, mango and beet juices were chemically analyzed for 

moisture, crude protein, fat, crude fiber and ash according to methods described in Official Methods of 

Analysis [12]. Total carbohydrates were calculated by difference. The energy value was calculated using 

the at water factors of 4, 9 and 4 for protein, fat and carbohydrate, respectively [13]. Samples were wet 

acid-digested, using a nitric acid and perchloric acid mixture (HNO:HClO, 5:1 w/v). The total amounts of 

Fe and Zn in the digested samples were determined by atomic absorption spectrophotometry (Thermo–

Elmental, Model 300VA, UK) [14]. Vitamin C levels were spectrophotometrically (Model No 6300, 

Designed and manufactured in UK by I en way LTD) analyzed by the method in which 2, 6 -

dichlorophenol endophenol dye is reduced by ascorbic acid [15]. Carotenoids were analyzed by reversed 

phase HPLC using water 600 system equipped with auto sampler injector, degasser, pump and water 996 

UV – visible photodiode array detector operating at 450nm. The data were stored and processed by 

means of Millennium 4.00 software (Waters, Stockholm, Sweden). Absorption spectra were recorded 

between 250 and 500 nm [16]. 

Sensory Evaluation of juice: Juices prepared and blend to evaluate for their sensory characteristics by 

twenty panelists from the staff of Food Science and nutrition Dep., Faculty of Science, Taif University KSA. 

The scoring scheme was established as mentioned by Okayasu and Naito [17] as followed: Color (10), 

concentration (25), odor (20), taste (25), appearance (20) and overall score 100 degrees. 

Experimental design: Animals were acclimatized for one week to laboratory condition, kept under 

temperature 20±5 °C and humidity control 55±5 % with a 12 h light/ dark cycle. Rats were housed in 

stainless steel cages (one rat per cage). Rats were fed on basal diet (casein – basal diet), composed of 12 g 

of casein (85 % protein); corn oil (10% fat ); minerals mixture (4 % minerals); vitamins mixture (1% 

vitamins ); cellulose (4% fiber); and corn starch (71 % starch), and tap water supply was given ad-libitum 

and checked daily. Composition of mineral mixture was prepared according to Hegsted et al. [18]. 
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Composition of vitamin mixture performed according to Campbell [19]. Rats group were divided into two 

main groups as follow: main group (1) 6 rats were fed on basal diet only and kept as normal group. Main 

group (2) 24 rats were received basal diet containing 20g/kg body weight tannic acid to induce iron 

deficiency anemia [20] for successive 21days. First subgroup (6 rats) was left as anemic rats group; the 

other three subgroups were administrated orally 2 ml/juice daily on empty stomach as following: the 

second subgroup 6 rats were administrated orally fresh orange juice (OJ). The third subgroup 6 rats were 

administrated orally fresh fortified juice as mixture of orange juice 70%, strawberry juice15% and mango 

juice15% (OMSJ). The fourth subgroup 6 rats were administrated orally fresh fortified juice as mixture of 

orange juice 55%, strawberry juice15%, mango juice15% and beet roots juice 15% (OMSBJ) for successive 

28 days. Principles of laboratory animal care were followed by ethical committee for animal research 

Cairo University, Faculty of Science [21]. 

Biological evaluation: During the experiment period (7 weeks), the quantities of diet which were 

consumed (feed intake) and/or wasted were recorded every day. In addition, rat's weight was recorded 

weekly. At the end of the experiment, feed intake, body weight gain (BWG %), organs weight as a percent 

of total body weight and feed efficiency ratio (FER) were calculated, body weight gain and feed efficiency 

ratio were calculated according to Chapman et al. [22]. Kidney, liver, heart and spleen were removed 

carefully from each rat after an abdominal laparotomy, washed with saline solution, dried with filter paper 

and weighted according to the method described by Drury and Wallington [23]. 

Biochemical analysis: At the end of experiment period, rats were scarified under diethyl ether 80% 

anesthetized. Blood samples were collected after 12 hours fasting using the dorsal aorta/posterior vena 

cava. A part of blood samples placed in EDTA tube; 0.2 ml blood sample was placed in a test tube 

containing 5 ml Drabkin's solution. The tube was left at room temperature for 10 min. The developed 

color was calorimetrically measured using spectrophotometer (Spekol11 No. 849101) at 548 nm as 

described by Rice [24]. Also, part of blood samples were taken with a micro capillary tube and centrifuged 

at 5000 rpm for 5 min to determine hematocrit value. Blood samples were taken with a micro capillary 

tube and centrifuged at 5000 rpm for 5 min. The volume of blood cells was measured by using a graded 

scale; (MCV), (MCH), (MCHC), red blood cell, white blood cells and platelets count were measured 

according to Fischbach [25]. The remaining part of blood sample was received in clean dry centrifuge 

tubes and left to clot at room temperature, then centrifuged for 10 minutes at 3000 rpm to separate the 

serum. Serum was carefully removed, transferred in clean cuvette tube, and stored frozen at -20°C for 

analysis. Analysis was done at Medical College Laboratory, Zgazig University. Serum samples were 

analyzed for determination of total protein according to Sonnenwirth and Jaret [26] and serum iron and 

ferritin according to Douglas et al. [27]. Serum zinc concentrations were measured by flame atomic 

absorption technique according to Tietz [28].  
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Statistical analysis: Data were expressed as mean ± standard deviation. Values were statistically 

analyzed by one-way analysis of variance (ANOVA test) according to Snedecor and Cochran [29] by using 

SPSS 20.0 software package. Differences were considered significant at P values (0.05). 

RESULTS 

Chemical composition: Data present in table 2 illustrated the chemical composition percentage of 

standard orange juice (OJ). Second sample fortified juice as mixture of orange juice 70%, strawberry 

juice15% and mango juice15% (OMSJ). Third sample fortified juice as mixture of orange juice55%, 

strawberry juice15%, mango juice15% and beet roots juice 15% (OMSBJ). From the obtained data, it 

could be noticed that standard (OJ) contained (on dry weight basis) 0% fat, 0.6% protein, 8.3% 

carbohydrate, 88.3% moisture, 0.1% fiber, 0.5% ash and 35.6 kcal energy. While OMSJ contained 0% fat, 

0.7% protein, 10.2 % carbohydrate, 88.8 % moisture, 0.5 % fiber, 0.4 % ash and 43.6 kcal energy. As 

regard OMSBJ contained 0% fat, 0.8% protein, 10.4 % carbohydrate, 88.02 % moisture, 0.6 % fiber, 0.6 % 

ash and 44.8 kcal energy. 

Table2. Chemical composition of juices value per 100 ml 

Sample Protein % Fat % Moisture % Ash % Fiber % Carbohydrate% Energy kcal. 

OJ 0.6 0 88.3 0.5 0.1 8.3 35.6 

OMSJ 0.7 0 88.8 0.4 0.5 10.2 43.6 

OMSBJ 0.8 0 88.02 1.0 0.6 10.4 44..8 

*where OJ= Orange Juice OMSJ= Orange Mango Strawberries Juice OMSBJ= Orange Mango 

Strawberries Beetroots Juice  

The results in table 3 showed the mineral contents of juices, OMSBJ had the significantly highest 

iron content 0.8 mg/100 g followed by OMSJ and OJ (0.6 and 0.4 mg/100 g, respectively). The increase 

might be due to the hydrolytic enzymes released more free Fe from its organic juice. Also OMSBJ had 

significantly highest Zinc content 0.2 mg/100 g. followed by OMSJ and OJ (0.1 and 0.08 mg/100 g 

respectively). The results in the same Table showed vitamins composition of juices. It could be noticed 

that, OJ contained (55mg/100g) of vitamin C that was the highest content and OMSJ decreased gradually 

followed by OMSBJ. The best value was for OJ (55 mg/100g) vitamin C. In addition, OMSBJ (66.5 

µg/100ml) the highest value of Carotenoids followed by OMSJ and OJ (43.8 and 40.5 µg/100ml, 

respectively). 

Table3. Minerals and vitamins composition of juices value per 100 ml 

Sample Iron (Fe) mg Zinc (Zn) mg Vitamin C mg Carotenoids µg 

OJ 0.4 0.08 55 40.5 

OMSJ 0.6 0.1 50.8 43.8 

OMSBJ 0.8 0.2 43.6 66.5 
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*where OJ= Orange Juice OMSJ= Orange Mango Strawberries Juice OMSBJ= Orange Mango 

Strawberries Beetroots Juice  

Sensory Characteristics: Table 4 summarized values of sensory evaluation of orange juice fortified with 

mango, strawberry and beet juices. Color properties showed significant increase of fortified juice in all 

samples as compared to pure orange juice. Concentration degrees recorded high significant increase in 

orange juice 20% as compared to pure juice followed by 15, 10 and 5% fortified samples. Oder properties 

recorded high significant increase in orange juice 20 and 15% as compared to pure juice followed by 5 

and 10% fortified samples. Taste status showed significant increase in fortified sample 20% and pure 

orange juice followed by 15, 5 and 10% samples. Acceptance degrees showed significant increase in pure 

orange juice, fortified 15 and 20% followed by 5 and 10% samples. Total percent of all sensory properties 

showed non-significant increase as compared to pure orange juice. So, the appreciation recorded overall 

good mark of all samples for sensory tests. 
 

Table4. Sensory Characteristics of orange juice and fortified samples with mango, strawberry and 

beet juices at different levels 

Groups 
Color 

(10) 

Concentration 

(25) 

Oder 

(20) 

Taste 

(25) 

Acceptance 

(20) 
Total% Appreciation 

OJ 100% 8.2±0.2 b 20.3±0.34 c 17.9±0.5 b 21±0.74 a 17.8±0.63 a 84±0.5 a G 

OMSBJ 

5% 
9.5±0.1 a 22.2±0.34 b 17.7±0.34 b 19.9±0.52 b 16.7±0.27 b 86±0.4 a G 

OMSBJ 

10% 
9.3±0.2 a 22.4±0.55 b 17.3±0.39 b 19.8±0.67b 15.8±0.54 c 85±0.5 a G 

OMSBJ 

15% 
9.8±0.3 a 22.5±0.47 b 18.6±0.55 ab 20.5±0.57 b 17.3±0.64 a 88±0.7 a G 

OMSBJ 

20% 
9.4±0.4 a 23.7±0.7 a 19.2±0.4 a 21.3±0. 4 a 17.1±0.3 a 87±0.6 a G 

*where OJ= Orange Juice OMSJ= Orange Mango Strawberries Juice OMSBJ= Orange Mango 

Strawberries Beetroots Juice. 90-100 Very Good (VG), 80-89 Good (G), 70-79 satisfactory (S), Less than 70 

Questionable (Q)  

Biological evaluation: As regard to table 5, it is showed significant decrease of feed intake (FI) for anemic 

rats as compared to normal rats (17.15±0.42 and 18.68±0.30 g/day, respectively). OMSBJ group showed 

the highest value of FI in treated group (19.33±0.27 g/day), followed by OMSJ and OJ. On the other hand, 

there were non-significant differences between juice groups. Body weight gain (BWG %) cleared a 

significant increase in anemic rats group as compared to normal rats group (-6.21±0.86 and 22.84±1.66%, 

respectively). All treated groups showed significant increase in (BWG %) as compared to anemic rats 
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group (14.95±1.41, 14.88±0.17 and 13.71±1.79 %, respectively) for OMSJ, OMSBJ and OJ. The best result 

recorded in OMSJ group. Regarding to, feed efficiency ratio (FER) anemic rats group showed significant 

decrease as compared to normal rats group (-0.02±0.005 and 0.07±0.004). There was a significant 

increase between all treated groups (0.04±0.17, 0.04±0.003 and 0.03±0.004, respectively) as compared to 

anemic rats group. OMSJ and OMSBJ showed the highest increase in FER which closet to normal rats group. 

Table5. Feed intake, body weight gain% & feed efficiency ratio of anemic rats treated juice groups 

Groups FI (g)/day BWG (%) FER 

Normal rats 18.68± 0.30a 22.84±1.66a 0.07±0.004a 

Anemic rats 17.15±0.42b -6.21±0.86c - 0.02±0.005c 

OJ 19.12±0.35a 13.71±1.79b 0.03±0.004b 

OMSJ 19.16±0.17a 14.95±1.41b 0.04±0.003b 

OMSBJ 19.33±0.27a 14.88±0.17b 0.04±0.17b 

*where OJ= Orange Juice OMSJ= Orange Mango Strawberries Juice OMSBJ= Orange Mango 

Strawberries Beetroot Juice. Mean± SD values, means in the column with different letters are significantly 

different (p ≤ 0.05). 

The mean values in table 6 illustrated significant increase of relative organs weight (liver, heart 

and spleen) for anemic rats group (3.10±0.08, 0.56±0.06 and 0.71±0.03 g/100g, respectively) as 

compared to normal rats group (2.58±0.1, 0.51±0.06 and 0.60±0.04 g/100g, respectively). On the other 

hand, relative kidneys weight was showed significant decrease for anemic rats group compared to normal 

rats group. For relative liver weight, there was a significant decrease in all treated groups (2.68±0.03, 

2.73±0.06 and 2.80±0.06g/100g, respectively) as compared to anemic rats group. The best result found in 

OMSJ group. As regard to relative heart weight, only the groups fed on OMSJ group showed non-

significant differences (0.62±0.09 g/100g) comparing with anemic rats. Values of relative kidneys weight 

showed significant increase in all treated groups (0.98±0.03, 0.99±0.05 and 1.00±0.04 g/100g, 

respectively) as compared to anemic rats group. For relative spleen weight, there was a significant 

decrease in all treated groups (0.69±0.05, 0.68±0.05 and 0.65±0.04 g/100g, respectively) for OMSBJ, OJ 

and OMSJ as compared to anemic rats group. 

Table6. Relative organs weight of anemic rats and treated juice groups 

Groups Liver Heart Kidneys Spleen 

Normal rats 2.58±0.10b 0.51±0.06c 0.89±0.05b 0.60±0.04c 

Anemic rats 3.10±0.08a 0.56±0.06b 0.83±0.04c 0.71±0.03a 

OJ 2.80±0.06b 0.68±0.04a 0.98±0.03a 0.68±0.05b 

OMSJ 2.68±0.03b 0.62±0.09ab 1.00±0.04a 0.65±0.04b 

OMSBJ 2.73±0.06b 0.65±0.06a 0.99±0.05 a 0.69±0.05b 
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*where OJ= Orange Juice OMSJ= Orange Mango Strawberries Juice OMSBJ= Orange Mango 

Strawberries Beetroot Juice. Mean± SD values, means in the column with different letters are significantly 

different (p ≤ 0.05). 

Complete blood count: Data listed in table 7 recorded mean values of hemoglobin concentration, 

hematocrit, MCV, Rbcs, Wbcs and platelets for anemic rats group were recorded significant decreases 

(9.4±0.2 g/dL, 28.3±1.3 %, 70.4±3.1 μm3, 3.7±0.2 106/μL, 4. 6±0.8 103/μL and 332.2±4.2 μm3) as 

compared to normal rats group (13.7±0.41 g/dL, 42.2±0.84%, 92.4±4.5 μm3, 6.1±0.57 106/μL, 9. 8±1.9 

103/μL and 440.6±4.6 μm3). For hemoglobin concentration, there was a significant increase in all treated 

groups (12.38±0.39, 11.36±0.57 and 11.12±0.48 g/dL, respectively) for OMSBJ, OMSJ and OJ as 

compared to anemic rats group. The best result found in OMSBJ group. For hematocrit presentation, there 

was a significant increase in all treated groups (40.2±1.9, 37.1±2.3 and 36.4±1.1 %, respectively) for 

OMSBJ, OMSJ and OJ as compared to anemic rats group, the best result found in OMSBJ group. As regard 

to MCV concentration there was a significant increase in OMSBJ group (84.2±2.5 μm3) followed by OMSJ 

and OJ groups (78.0±2.6 and 78.8±1.9 μm3) as compared to anemic rats group. Values of Rbcs 

concentration was a significant increase in OMSBJ and OMSJ groups (4.8±0.21 and 4.5±0.23 106/μL) 

while, in OJ group showed non- significant deference (4.1±0.29 106/μL) as compared to anemic rats 

group. For Wbcs concentration, there was a significant increase in OJ and OMSBJ groups (8.92±1.6 and 

7.94±1.4 103/μL, respectively) and non- significant deference (5.04±1.6 103/μL) in OMSJ group as 

compared to anemic rats group. Concerning Platelets concentration there was a significant increase in 

OMSBJ group (431.0±7.17 μm3) while, there was non- significant deference in OJ and OMSJ groups 

(294.4±4.63 and 286.4±6.4 μm3) as compared to anemic rats group.  

Table7. Complete blood count of anemic rats and treated juice groups 

Groups Hb g/dL Hct % MCV(μm3) 
Rbcs 

106/μL 

Wbcs 

103/μL 

Platelets 

(μm3) 

Normal rats 13.7±0.41a 42.2±0.84a 92.4±4.5a 6.1±0.57a 9. 8±1.9a 440.6±4.6a 

Anemic rats 9.4±0.33d 28.3±1.3c 70.4±3.1c 3.7±0.2d 4. 6±0.8b 332.2±4.2b 

OJ 11.12±0.48c 36.4±1.1b 78.8±1.9c 4.1±0.29 bc 8.92±1.6a 294.4±4.63b 

OMSJ 11.36±0.57c 37.1±2.3 b 78.0±2.6 c 4.5±0.23b 5.04±1.6 b 286.4±6.4 b 

OMSBJ 12.38±0.39b 40.2±1.9a 84.2±2.5b 4.8±0.21b 7.94±1.4a 431.0±7.17a 

*where OJ= Orange Juice OMSJ= Orange Mango Strawberries Juice OMSBJ= Orange Mango 

Strawberries Beetroot Juice. Mean± SD values, means in the column with different letters are significantly 

different (p ≤ 0.05). 

Biochemical analysis: Results in table 8 revealed that a significant decrease in mineral status as total iron, 

zinc and ferritin for anemic rats group were significant decreases (1.52±0.39, 108.2±5.6 and 128.2±4.69 
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μg/dL) compared to normal rats group (3.77±0.35, 163.8±4.3 and 217.8±4. μg/dL). For total iron, all 

treated groups showed significant increase for OMSBJ, OMSJ and OJ as compared to anemic rats group 

(2.97±0.3, 2.77±0.55 and 2.47±0.5 μg/dL, respectively), the best result found in OMSBJ group. In the 

same table, it could be noticed a significant increase of zinc in all treated groups (145.2±2.5, 142.2±3.4 

and 141.4±4.4 μg/dL, respectively) OMSBJ, OMSJ and OJ as compared to anemic rats group. Concerning 

to ferritin there was a significant increase in OMSBJ, OMSJ and OJ groups as compared to anemic rats 

group (181.2±3.57, 180.2±4.44 and 169.4±3.40μg/dL, respectively), the best result found in OMSBJ 

group. Serum total protein showed significant decreases of anemic rats compared to normal rats 

(3.44±0.29 and 5.82±0.37 g/dL). All treated groups had significant increase in level of serum total protein 

as compared anemic rats group. There were no-significant changes between treated groups, the best result 

found in OMSBJ, OMSJ and OJ groups (5.69±0.51, 5.66±0.24 and 5.16±0.9 g/dL) which nearly to normal 

rats group. 

Table8. Minerals, ferritin and total protein of anemic rats and treated juice groups 

Groups Total Iron μg/dL Zinc μg/dL Ferritin μg/L T. protein g/dL 

Normal rats 3.77±0.35a 163.8±4.3a 217.8±4.9a 5.82±0.37a 

Anemic rats 1.52±0.39c 108.2±5.6c 128.2±4.69d 3.44±0.29b 

OJ 2.47±0.5 b 141.4±4.4b 169.4±3.40c 5.16±0.9a 

OMSJ 2.77±0.55b 142.2±3.4 b 180.2±4.44 b 5.66±0.24 a 

OMSBJ 2.97±0.3ab 145.2±2.5b 181.2±3.57b 5.69±0.51a 

*where OJ= Orange Juice OMSJ= Orange Mango Strawberries Juice OMSBJ= Orange Mango 

Strawberries Beetroot Juice. Mean± SD values, means in the column with different letters are significantly 

different (p ≤ 0.05). 

DISCUSSION 

Iron is essential ion for oxygen transport. On the other hand, its excessive accumulation in organs 

can cause oxidative damage. In cases of iron deficiency, iron stored in liver withdrawn it to compensate for 

deficiency. This compensation is particularly important for animals during growth. Longer periods of iron 

deficiency caused low iron storage, decreased hemoglobin biosynthesis and giving rise to anemia [30]. 

Microencapsulated ferric saccharate or ferrous sulphate induced high significant of final body weight, feed 

efficiency, mean corpuscular volume of reticulocytes and average haemoglobin content in reticulocytes 

for anaemic rats supplemented with either compared to anaemic controls [31]. Fruits are considered 

healthy foods because; contain a large amount of antioxidants such as, vitamins, dietary fiber and 

minerals. There are many types of a fruit juice already preferred from consumers due to its taste, nutrients 

and available in the market. Also, fruit juices are wanted for its higher health benefits [32]. So that, 

fortification of fruit and vegetables had an effect on the color, taste, concentration and acceptance 
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characteristics of the products by increasing a good number of consumers accepted orange, mango, 

strawberries and beetroots juice.  

Citric acid and ascorbic acid or vitamin C that exists in mango and orange juice increases the 

absorption of iron in body. Malic acid and tartaric acid existing in beetroot also lead to an increased 

absorption of iron [1]. Consuming healthy foods and levels of hemoglobin have an important role in 

human and experimental animal status. The mass of red blood cells are effect on the levels of hemoglobin. 

Orange juice contains an effective potent of antioxidants including flavonoids (hesperetin and naringenin 

most of them, glycosides), carotenoids (xanthophylls, cryptoxanthins, carotenes), vitamin C and beneficial 

phytochemicals, such as folate. All of these components are believed to be significant contributors to the 

preventive effects of fruits against many diseases [33]. Mango is common fruits and considers an 

important source of micronutrients such as vitamins and other phytochemicals. Mango fruits provide 

energy, carbohydrates, proteins, fats, dietary fiber, phenolic compounds [34] and omega-3 and -6 

polyunsaturated fatty acids [35], which are vital to human health, growth and development [36]. Up to 25 

different carotenoids have been found in mango pulp, mostly was beta-carotene [37]. Mangos are used in 

vitiated conditions, hemoptysis, hemorrhages emaciation, and anemia [38]. Strawberries contain a variety 

of nutrients that are necessary in the formation of red blood cells, white blood cells, iron absorption and 

prevents anemia due to the rich content of folic acid, vitamin C content and minerals (Iron, magnesium, 

calcium and potassium). The effect of iron is the main component the synthesis of hemoglobin. If iron 

deposits enough, formation of red blood cell in bone narrow will always be met [39]. The cost of the 

beetroot is low when comparing with other iron rich vegetables; also it can be stored easily. Many studies 

proved that beet root can be contributed to improve the haemoglobin level in the blood. Beetroot juice 

after administration to adolescence girls proved a significant improvement in hemoglobin level [40]. 

Hence, the idea of mixing and mixing fresh orange juice with mango, strawberry and beet juice was come. 

This mix can provide the best vitality for the active ingredients in juices, which have a significant role in 

improving the level of complete blood count in beings. Total serum protein range about 7.0-9.5 g/dl. It 

makes up about 7% of total blood volume. Serum proteins play numerous roles in the life continuity; they 

act as transport system for hormones, vitamins, minerals, lipids, drugs and balance the osmotic pressure of 

blood and tissue [41]. Serum proteins can be help in regulating the cellular activities of the cell, 

functioning of the immune system and as a source of energy for cells when carbohydrates have been 

depleted in the body [42]. The transferrin family of plasma proteins is involved in the regulation of iron, 

which is essential for the proper oxygenation of blood [43]. Flavonoids presenting in orange juice have 

antioxidant properties and suppress destructive oxygen free radicals. More existence of free radicals can 

damage all components of the cell, including proteins as hepatic (xanthine oxidase XO), xanthine 

dehydrogenase (XDH), fats and DNA activity in oxonate-induced hyperuricemic rats [44]. Citrus sinensis 

extract have increase total protein in the body. Its active component has responsible for the elevation of 
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serum proteins as d-limonene; this could in turn lead to stimulation of protein receptors synthetic 

pathways [45]. Supplementation with multiple nutrients (zinc, vitamin A, iron, copper, and vitamin C) at 

long time was more effective in improving growth than vitamin A supplementation alone or combined 

only with zinc. Multiple nutrients is more effective than single nutrient supplementation [46]. 

CONCLUSION 

Nowadays, the modern trend of fresh and natural foods is of interest, despite the long treatment 

period, but it is safe. Hence the idea of using mixed fresh juices to increase interest and improve sensory 

properties. The results showed the therapeutic role of orange juice supported with mango, strawberry and 

beetroot juices to raise the level complete blood count, serum proteins and minerals. So, this study 

recommends the possibility using of orange juice, fortified with other fruits and vegetables for treatment 

iron deficiency anemia. 
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بتركيزات  المدعمهقص الحديد باستخدام عصير البرثقال الطبيعي و  فقر الدم الناجم عن مستويات ثحسين

 الفئران البيضاءذكور عصائر الماهجو والفراولة والشمندر في  مختلفة من

امتصاص  سىء هتيجتً هقص الحدًد هى أكثر أهىاع فقز الدم اهتشارا في حميع أهحاء العالم. ويحدث عفقز الدم الىاحم  :الملخص

عصائز  بتركيزاث مختلفت مً المدعممً الطعام. يهدف هذا البحث إلى دراست دور عصير البرجقال الطبيعي و  تىاول الحدًد أو اهخفاض الم

جم جقييم الخصائص الحسيت كما لعصائز. لالتركيب الكيميائي  جقدًز الماهجى والفزاولت والشمىدر على الفئران المصابت بفقز الدم. جم 

الدم  ليلاجحو لدراست التأثير الغذائي للعصائز على التقييم البيىلىجي  البيضاء ختلفت مً العصائز. واستخدم  كوىر الفئرانالملتركيزاث ل

م خاصت المعادن في عصير البرجقال الطاسج، الذي ج بري والصغزي . وأظهزث الىتائج سيادة وسبت المغذًاث الكئيتكيمياتحاليل البيى وال

  جحسي  الخصائص الحسيت للعصير  كماصائز الماهجى والفزاولت والشمىدر. عب جدعيمه
 
والمأخىك التقييم البيىلىجي  معدلاث . وسادثأًضا

مصل الدم و  تالدم الكامل صىرة . وجشاًدث مستىياثعضاء الداخليتال ووسن  غذاءووسبت كفاءة ال المكتسب وسن الجسمو  مً الغذاء

بعصائز الفىاكه والخضزواث الطاسحت  دعمأهميت استخدام عصير البرجقال المعلى لشهك. وأكدث الدراست بروجين والفزيتين والحدًد والل

 .كائىاث الحيتلعلاج فقز الدم الىاحم عً هقص الحدًد كطزيقت آمىت لل

 .لخصائص الحسيت، التركيب الكيميائي، اتالدم الكامل صىرةكيميائي ، بيى التقييم البيىلىجي، التحليل ال الكلمات المفتاحية:


