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Abstract 

Anti-anaemic effect of lyophilized red beet juice in anemia rats were induced rats by phenyl hydrazine at the 

dose of 40 mg / kg / day for two days were evaluated. Forty (40) Wister albino male and female rats weighing 

between 100-150g. Groups B, C, D and E were injected twice into the intraperitoneally for two days with 40 mg 

/ kg of phenyl hydrazine hydrochloride induce anemia in the rats, while group one served as a healthy rats 

without anemia. Group A rats without anemia were treated with 0.5ml of normal saline, Group B served as 

aneamic rats treated with 0.5ml of normal saline, Group C rats with anemia was treated with 50 mg/kg body 

weight of lyophilized red beet juice, Group D rats with anemia was treated with 100 mg/kg body weight of 

lyophilized red beet juice. Group E served as anemia rats was treated with 150 mg/kg body weight of lyophilized 

red beet juice. The feeding lasted for 21days after which the blood samples were collected from each rats via the 

ocular region for analysis. The parameters analyzed were packed cell volume (PCV), white blood cell (WBC), 

red blood cell (RBC) and hemoglobin (HB) concentrations. From the results of present work indicate that, the 

aneamic rats untreated with lyophilized red beet juice (group B) showed were decreased in hemoglobin 

concentration, Packed Cell Volume (PCV), red blood cells count (RBC) and increased in white blood count 

(WBC mm-3/L) compared with healthy rats group A after 7, 14 and 21 days respectively. The aneamic rats for 

group C, group D and group E were treated with lyophilized red beet juice orally at 50,100 and 150 mg / kg of 

body weight per day for three weeks were increased in hemoglobin concentration, Packed Cell Volume (PCV), 

red blood cells count (RBC) and decreased in white blood count (WBC) compared with aneamic rats untreated 

with lyophilized red beet juice (group B) respectively. Treated with lyophilized red beet juice for groups C, D 

and E were improved. The results of this study showed that lyophilized red beet juice improved the 

Haematological parameters of the treated rats thereby increasing the hemoglobin (Hb), packed cell volume 

(PCV) and red blood cell (RBC) levels of the rats. This is suggestive that lyophilized red beet juice may be 

implored in the treatment of anaemia. 
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Introduction 

Anemia is a blood condition characterized by a low concentration of hemoglobin accompanied by a low number 

of circulating red blood cells. The main function of red blood cells is to transport oxygen to the tissues of the 

body and in anemia there is a decrease in the oxygen carrying capacity which is harmful to the body. Vamsee et 

al., (2015) [35]. Anemia is a common blood disorder that affects people of all ages, although the most vulnerable 

people are the elderly, young women of childbearing age, and infants. According to the World Health 

Organization, the global prevalence of anemia is 24.8% and an estimated 1620 million people de Benoist et al., 

(2008) [7]. In anemia there is a decrease in the level of diffuse hemoglobin, less than 13 g / dl in males and 12 g / 

dl in females Okochi et al., (2003) [22]. In the tropics, due to the endemic of malaria, between 10 and 20% of the 

population represents less than 10 g / dl of hemoglobin. Diallo et al., (2008) [8]. Iron deficiency anemia is 

common in poor countries because most people are malnourished. It occurs when the body does not have enough 

iron, which leads to decreased red blood cell production because iron is the main factor in the synthesis of 

hemoglobin Al-Zabedi et al., (2014) [2]. In women, anemia of childbearing age is caused by menorrhagia and 

pregnancy, due to the increased need for iron Ramesh et al., (2010) [26] and Rajarathinam et al., (2013) [25]. Iron 

supplements are mainly used to anemia Sembulingam and Prema (2007) [29]. Traditional medicines in our regions 

contain many plants to manage anemia. Red beet is the most important food product that contains this category 

of coloring. Besides, red beets contain other health promoting ingredients such as phenols (phenolic acids, 

phenolic esters and flavonoids) and folic acid. Jastrebova et al., (2003) [16] and Kujala et al., (2002) [18] High 

antioxidant activities of betalain extracts from both beet roots and stems have been also reported. The red beet 

(Beta vulgaris L.), which is a vegetable traditionally consumed worldwide, is a source of antioxidant compounds. 

Lee et al., (2014) [20]. Red beetroot is one of the most effective vegetables in terms of antioxidant activity due to 
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the presence of many active compounds such as carotenoids, glycine, saponins, betacyanines folate, betaenin, 

polyphenols, and flavonoids. Sheila et al., (2017) [31]. Beetroot is a rich source of nutrients. It is very rich as 

regards B vitamins (B1, B2, B3, and B6), folic acid, vitamin A and vitamin C. The mineral content are iron, 

magnesium, selenium, potassium, calcium, zinc, phosphorous and sodium Strauss et al., (2013). The bioactive 

components include phenolic compounds, saponins, and especially Betaline, responsible for the distinctive color 

of this tuber Zielinska-Przyjemska et al., (2009) [36]. The presence of different phenolic compounds in beets adds 

antioxidant properties to these vegetables Krajka et al., (2012) [17]. It was concluded that beet supplementing 

could have positive effects on various aspects of health and disease, and thus could represent an economical, 

practical and important product from the point of view of natural nutritional intervention. Clifford et al., (2015) 
[5]. Plants are a rich source of medicinal components because they produce a group of biologically active 

molecules, most likely acting as a chemical defense against predators or infectious agents. Pathirana et al., 

(1990) [23]. Phytochemical analysis revealed the presence of large chemical groups such as: alkaloids, tannins, 

flavonoids, polyphenols, quinones, sterols, turbines, cardiac glycosides, saponins and leucanthocyanins. They 

have anti-oxidant strength, promote tissue regeneration, reduce capillary permeability in the blood and increase 

their resistance to hemolysis Singh et al., (1991) [32], Saimak, 2009 [28] and Kushwaha et al., (2017) [19].  

The aim of the study is to investigate the anti anaemic effect of lyophilized red beet juice of Beta vulgaris L. var. 

conditiva on phenyl hydrazine induced anaemic rats. 

 

Material and Methods 

The Red beets (Beta vulgaris L. var. conditiva) were obtained from local market in during February 2021. 

 

Preparation of lyophilized red beet juice  
Red beets were washed, peeling and cut in pieces of 1 cm. About 400 g of peeled red beet was mixed in blender 
(Moulinex juice extractor) with 200 ml of deionized water (acidified with 2% citric acid) for 15 min at room 
temperature and homogenized for 4 min. The mixture was pressed and filtrate through cheese cloth for obtaining 
red beet juice Lyophilized of beetroot juice is obtained after the freeze-drying of this juice at -52°C, 0,044 mbar 
and during 48 h, using Chris ALPHA 1-2 LD plus instrument. The lyophilized ref beet juice was dissolved in 
deionized water to a concentration of 150 mg/ml before administration in anemic rats.  
 
Animals: Forty (40) Wister albino male and female rats weighing between 100-150g were obtained and kept in 
well aerated laboratory cages in the Animal house, Food and Nutrition Department, Human Science and Design, 
King Abdulaziz University, Jeddah, Saudi Arabia. The animals were allowed to adapt to the laboratory 
environment for 7 weeks before starting the experiment. They were fed with water and grower mash from Vital 
Feed ad libitum. 
 
Induction of anemia 
Induction was done by modified the method of Iwalewa et al., (2005) [15]. Rats were injected twice into the 
intraperitoneally for two days with 40 mg / kg of phenyl hydrazine hydrochloride. Anemia was allowed to be 
established within 24 hours after the second induction. Packed Cell volume <35% was considered an indicator of 
anemia. 

 

Experimental design 

Animal classification: The experimental rats were randomly divided into five (5) groups, with eight animals per 

group and treated for twenty-one (21) days. They were fed with commercial rats feed and water ad libitum daily. 

With the exception of the first group, all other groups were anemia-induced.  

Group A: healthy rats (normal control). 

Group B: Anemic rats without treatment. Group C: Anemic rats treated with 50mg/kg body weight of 

lyophilized ref beet juice orally. Group D: Anemic rats treated with 100mg/kg body weight of lyophilized ref 

beet juice orally. Group E: Anemic rats treated with 150mg/kg body weight of lyophilized ref beet juice orally. 

Determination of hematological parameters. Blood was collected in sample bottles containing EDTA on days 7, 

14 and 21 from experimental animals for hematological analysis as recommended by Malomo et al., (2002) [21]. 

Red Blood Cells (RBC) and White Blood Cells (WBC) counting was done with the help of Neubaur's chamber. 

Packed cell Volume (PCV) with Wintrobe hematocrit tubes, Hemoglobin (Hb) by Sharma, (2007) [30]. 

Cardiac glycosides, polyphenols, sterols, terpenes, tannins, flavonoids, quinones, anthocyanins, Betaline, 

reducing compounds, leucoanthocyanins, saponins and alkaloids were determined by the methods described by  

Houghton and Raman (1998) [14], Sofowora (1993) [33], Evans (1989) [10], Harborne 1979 and Pavlov et al., 

(2005) [24]. 

 

Statistical analyses: Results are presented as mean ± standard error of mean (SEM). Within and between 

groups, comparisons were performed by the analysis of variance (ANOVA) (using SPSS 17.0 for windows 

Computer Software Package). Significant differences were compared by Duncan‟s new Multiple Range test; a 

probability level of less than 5% (P< 0.05) was considered significant Duncan, (1955) [9]. 

 

Results and Discussion 

Bioactive components in lyophilized red beetroots juice are shown in Table 1.The results indicated the presence 

of cardiac glycosides, polyphenols, sterols, terpenes, tannins, flavonoids, quinones, reducing compounds, 
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anthocyanins, betalins, leucoanthocyanins and alkaloids. Red beet is the most important food product that 

contains this category of coloring. Besides, red beets contain other health promoting ingredients such as phenols 

(phenolic acids, phenolic esters and flavonoids) and folic acid Jastrebova et al., (2003) [16] and Kujala et al., 

(2002) [18]. High antioxidant activities of betalins extracts from both beet roots and stems have been also 

reported. 

 

Table 1: Bioactive components in lyophilized red beetroots juice 
 

Bioactive components Detection 

Cardiac Glycosides + 

Flavonoids + 

Alkaloids + 

Tannins + 

Leucoanthocyanins + 

Saponins - 

Polyphenols + 

Sterols and Terpenes + 

Quinones + 

Anthocyanins + 

Betaline + 

Reducing compounds + 

 

The effects of lyophilized red beet juice on the hemoglobin concentration (Hb g/dl) in anaemic rats induced by 

phenyl hydrazine hydrochloride during the experimental periods for three weeks are presented in Fig 1. Results 

were showed that, anaemic rats induced by phenyl hydrazine hydrochloride (Group B) were decremented in 

hemoglobin concentration (Hb g/dl) by 34.06, 36.62 and 38.72 % compared to the healthy rats (group A) after 

7,14 and 21 days respectively. These results were confirmed with Riordan et al., (1995) [27], Criswell et al., 

(2000) [6] and Agbor et al., (2005) [1]. Intraperitoneal intake of phenyl hydrazine has been shown to reduce 

hemoglobin concentration. Aneamic rats treated with lyophilized red beet juice at 50, 100 and 150 mg/kg of 

body weight were increased in hemoglobin concentration (Hb g/dl) after 21 days by 62.68, 68.97 and 72.04 % in 

for anemic rats treated with 50 mg of lyophilized red beet juice (Group C), anaemic rats treated with 100 mg of 

lyophilized red beet juice (Group D ) and anaemic rats treated with 150 mg of lyophilized red beet juice (Group 

E) respectively compared with Hyperglycemic control rats (Group 2). Treated with lyophilized red beet juice for 

groups C, D and E were improved the hemoglobin concentration during the experimental periods compared to 

anemic rats (Group B). It has also been reported that phenyl hydrazine causes oxidative damage to red blood 

cells by increasing the formation of reactive oxygen species Clemens et al., (1984) [4]; Hill and Thornalley, 

(1982) [13]. However, alkaloids and flavonoids protect cells as powerful antioxidants that prevent or repair 

damage to red cells due to free radicals or highly reactive oxygen types. 

 

 
 

Fig 1: The effects of lyophilized red beet juice on the hemoglobin concentration (Hb g/dl) in anaemic rats 

induced by phenyl hydrazine hydrochloride. 

 

The effects of lyophilized red beet juice on Packed Cell Volume (PCV %) anaemic rats induced by phenyl 

hydrazine hydrochloride during the experimental periods for three weeks are presented in Fig 2. The results 

revealed that, Packed Cell Volume (PCV) in anaemic rats in (Group B) (without treated with lyophilized red beet 
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juice) were decreasing by 47.63, 41.05 and 33.80% compared to the normal control (Group A) after 7,14 and 21 

days respectively. anaemic rats treated with 50 mg of lyophilized red beet juice (Group C), anemic rats treated 

with 100 mg of lyophilized red beet juice (Group D) and anaemic rats treated with 150 mg of lyophilized red 

beet juice (Group E) were increased in the serum level of packed cell volume by 30.18, 43.39 and 48.55% 

compared to anemic rats (Group B) after three weeks respectively. These results were confirmed with Riordan et 

al., (1995) [27], Criswell et al., (2000) [6] and Agbor et al. (2005) [1]. Intraperitoneal intake of phenyl hydrazine 

has been shown to reduce Hb concentration, red blood cell count and hematocrit. Also Agbor et al., (2005) [1], 

showed that consuming 10 mg / kg phenyl hydrazine for 8 days reduced hematological indicators by 50%. This 

decrease in packed cell volume, hemoglobin, and red blood cells confirms the induction of haemolytic anaemia. 

 

 
 

Fig 2: The effects of lyophilized red beet juice on Packed Cell Volume (PCV %) in anaemic rats induced by 

phenyl hydrazine hydrochloride 

 

The effects lyophilized red beet juice on red blood cells count (RBC) of anaemic rats induced by phenyl 

hydrazine hydrochloride during the experimental periods for three weeks are presented in Fig 3. The results 

revealed that the red blood cells count (RBC) were decreased in anaemia rats Group B (positive control group) 

by 28.84, 10.65 and 7.21% compared to healthy rats (Group A) after 7,14 and 21 days respectively. These results 

were confirmed with Riordan et al., (1995) [27], Criswell et al., (2000) [6] and Agbor et al., (2005) [1]. 

Intraperitoneal intake of phenyl hydrazine has been shown to reduce red blood cell count. Anaemic rats treated 

with 50 mg of lyophilized red beet juice (Group C), anaemic rats treated with 100 mg of lyophilized red beet 

juice (Group D) and anaemic rats treated with 150 mg of lyophilized red beet juice (Group E) were increased in 

red blood cells count (RBC) by 4.93, 8.67 and 11.21% compared with anemic rats (Group B) after 21 days 

respectively. Red blood cells, hemoglobin concentration and Packed Cell Volume in anaemic rats (Group B) 

were decrease when compared with healthy rats (Group A). This could be due to toxicity caused by phenyl 

hydrazine by the involvement of aryl and hydroxyl radicals it generates. It could also be due to poor affinity of 

oxygen to hemoglobin molecules since the tendency of hemoglobin to bind to oxygen enhances blood flow to the 

tissues Ganong, (2005) [11]. In the rats treated with the lyophilized red beetroots extract, there was also a increase 

in these parameters when compared to the anaemic rats (Group B). This can be due to the phytochemical 

components in the extract as well as the presence of minerals and vitamins. These components are known 

hematopoietic agents that have a direct effect on blood production in the bone marrow 

 

 
 

Fig 3: The effects lyophilized red beet juice on red blood cells count (RBC) of anaemic rats induced by phenyl 

hydrazine hydrochloride 
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Effect of lyophilized red beet juice on the white blood count (WBC) of anaemic rats induced by phenyl 

hydrazine hydrochloride during the experimental periods for three weeks is shown in Fig.4. Results of present 

work indicate that, the white blood cells count (WBC) were increased in anaemia rats Group B (positive control 

group) by 141.15, 131.4.65 and 108.68% compared to healthy rats (Group A) after 7,14 and 21 days 

respectively. The anaemic rats induced by phenyl hydrazine hydrochloride treated with lyophilized red beet juice 

at 50, 100 and 150 mg/kg of body weight were decreased in white blood count by 26.54, 35.19 and 48.07 % for 

(Group C), (Group D) and (Group E) after 21 days respectively compared with anaemia rats (group B). Increase 

of the white red cells in anaemic rats (Group B) and anaemic rats treated with lyophilized red beetroots juice 

compared with the healthy rats (Group A). Phenyl hydrazine was reported to induce the development of Heinz 

bodies on RBC membranes Bowman and Rand, (1980) [12] and Gordon-Smith, (1980) [12]. It has been also 

reported that phenyl hydrazine causes oxidative damage to red cells by increasing the formation of reactive 

oxygen species Clemens et al., (1984) [4] Hill and Thornalley (1982) [13]. However, alkaloids and flavonoids 

protect cells as powerful antioxidants that prevent or repair damage to red cells due to free radicals or highly 

reactive oxygen types. 

 

 
 

Fig 4: Effect of lyophilized red beet juice on the white blood count (WBC 103 Cells / µl) of anaemic rats induced 

by phenyl hydrazine hydrochloride 
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