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Abstract: Aloe vera gel contains several vitamins and minerals, which make it rich in antioxidants and 

aid in managing different chronic conditions. Aloe vera, along with other fruits, is used to produce many 

fruit beverages. Therefore, the present work was designed to investigate effects on the sensory, 

nutritional, and antioxidant properties of the juice from various combinations of Aloe gel (7.5, 15, and 

25 percent) with mango juice. Some biochemical parameters of streptozotocin-induced diabetic rats 

were also recorded for the effects of aloe gel, mango juice, and their combination. Sensory tests showed 

lower acceptability for juices with a content of 25 percent Aloe vera, while other scores obtained were 

good and deemed satisfactory. Calcium and chromium content in 25 percent aloe vera gel treatment 

was significantly (p<0.05) highest for mineral content, while phosphorus, potassium, and magnesium 

content were lower compared to other treatments. Results also showed that mango juice content of the 

antioxidant activity, phenols, and flavonoids increased with rising gel concentration in the blends. The 

administration of aloe-mango juice has resulted in a significant decrease in serum glucose and total 

cholesterol compared with other diabetic groups. A significant decrease in serum levels of AST, ALT, 

and ALP in animals receiving Aloe-mango juice relative to mango juice group was observed. 

Furthermore, Aloe-mango juice treatment ameliorated the oxidative stress as demonstrated by a 

substantial decrease in the serum MDA level in the treated group as opposed to the diabetic mango juice 

group. These findings of the present investigation support the use of Aloe gel for elevating the 

nutritional properties of the supplemented juices; it can be recommended to consume these juices as 

part of a healthy diet, especially for diabetic persons. 
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1. Introduction 

Aloe vera, a desert plant that has a very popular herbal remedy, belongs to the family 

Aloeaceae [1]. Aloe vera gel is the translucent mucilaginous gel present in the parenchymal 

cells. It contains extremely nutritious bioactive phytochemicals comprising anthraquinones, 

alkaloids, fats, glycoproteins, fatty acids, amino acids, nutrients, minerals, enzymes, and 

polysaccharides [2] as well as certain compounds with anti-diabetic function [3,4].  

            All age groups in society enjoy fruit drinks. Mixed drinks are a good alternative to 

develop new products with more benefits of taste, nutrition, and medicinal properties [5]. Aloe 

vera gel has been recommended for use in blended beverage formulations. Aloe Vera global 

drinks markets expanded at a pace of 9.6 percent over the period 2016 – 2020 [6]. Mango 

(Mangifera indica L.) is part of the Anacardiaceae family. Mango is considered an outstanding 
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table fruit; it is a rich source of carbohydrate alongside vitamins A and C. It has also been 

reported that mango flesh has antioxidant and free radical scavenging properties, which reduce 

lipid peroxidation and boost antioxidant enzymes against isoproterenol [7]. In addition, mango 

juice is preferable to many people, but it’s important to know the composition of fruits in the 

diet of diabetic patients. 

Diabetes prevalence is growing rapidly across the world and is now recognized as one 

of the key threats to human health [8]. Changes in lifestyle, along with pharmacotherapy and 

patient education, are successful therapies for type 2 diabetes patients [9]. Diabetic patients 

have an increased risk of cardiovascular disease [10] and Alzheimer’s disease [11]. In addition 

to the elevated risk of developing multiple cancers due to abnormal metabolism-induced 

immunological disorders [12], for example, it increases the risk of liver, pancreatic and 

endometrial cancers and 20-50 percent increase the risk of colorectal, breast and bladder 

cancers [13]. Patients with long-standing diabetes present various complications, such as 

neuropathies and multiple metabolic pathways, such as oxidation stress and hexosamine-

pathway [14]. Nature is an excellent source of anti-diabetic medicines [15], and plants are 

valuable dietary supplements to boost blood glucose regulation and avoid long term 

complications in type 2 diabetes [16]. The use of medicinal plants in the management of 

diabetes mellitus has been prevalent in many societies for a long time [17] 

To prevent and treat acute and long-term complications of diabetes, related conditions 

and concomitant disorders, nutritional therapy is a means of sustaining or enhancing the quality 

of life as well as nutritional and physiological health [18]. This research was therefore 

undertaken to determine the nutritional and antioxidant properties of mango juice and aloe vera 

gel and to investigate the impact of mango juice supplemented with aloe vera gel on the diabetic 

rat (in vivo) biochemical parameters in the blood. 

2. Materials and Methods 

 2.1. Aloe vera leaf gel and Mango fruits. 

Fresh Aloe vera leaf gel and mango fruits from “Keitt” variety were purchased from 

locally available stores in EGYPT. The gel was kept in amber jars at 4 ͦ C until subsequently 

used. Mango fruits were washed, peeled, and cut into small cubes, then placed in plastic bags 

and kept freeze.  

2.2. Preparation of mango juice supplemented with aloe vera gel. 

Mango cubes and aloe vera gel were blended either individually or in combination to 

obtain the different juices used in the experiment as follows: 

T1: Mango juice + 0% Aloe vera gel 

T2: Mango juice + 7.5% Aloe vera gel  

T3: Mango juice + 15% Aloe vera gel 

T4: Mango juice + 25% Aloe vera gel 

After blending, the temperature of the juice was raised up to 80 ͦ C for two minutes; 

then, the juice was bottled in glass jars and stored at 4 ͦ C until used.  

The juices prepared from each combination blend were evaluated on a 10-point hedonic scale 

by a panel of trained judges for their organoleptic quality included taste, color, odor, and 

consistency, as described by [19] to find out the best combination of mango pulp and Aloe vera 

gel for juice preparation. 
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2.3. Chemical analysis. 

2.3.1. Total flavonoids content.  

The aluminum chloride method was used to determine total flavonoid content by using 

Quercetin as standard [20]. The results were expressed as milligram Quercetin equivalent per 

100 milliliters (mg QE/100 ml). 

2.3.2. Total phenols content. 

Total phenolic compounds in the different samples were determined by the Folin-

Ciocalteu method [21] using gallic acid as standard. The results were expressed as milligram 

gallic acid equivalent per 100 milliliters (mg GAE/ 100 ml). 

2.3.3. Total antioxidant capacity.  

The total antioxidant capacity of the samples was determined using the 

phosphomolebdenum method [22] using ascorbic acid as standard. The results were expressed 

as milligram ascorbic acid equivalent per 100 milliliters (mg AAE / 100 ml). 

2.3.4. Minerals content. 

        Minerals (K, Cr, and Mg) in the different samples were determined using atomic 

absorption spectrophotometer (Model 2380, Perkin Elmer, Inc., Norwalk, CT, USA); Calcium 

was determined by titration method, and phosphorus was determined by spectrophotometer 

(SpecorD250 plus, Analytic Jena, Germany) [23]. 

2.4. Biological study. 

2.4.1. Experimental animals and induction of diabetes. 

Forty-two male albino rats were used in this study and were acclimatized in the 

laboratory one week prior to the start of the experiment. Rats were fed (standard) commercial 

rat feed, and water was offered ad-libitum throughout the 45 days experimental period. At the 

beginning of the experiment, the average rats’ weight was approximately 200g. For the 

induction of diabetes: rats were injected with 40 mg streptozotocin (STZ) / kg body weight 

after fasting for 24 h; after that, they received an orally 5% sucrose solution for 48 h [24]. After 

96 h of STZ injection, rats with moderate diabetes having a blood glucose range of above 250 

mg/dl were considered as diabetic rats and were used in the experiment.2.4.2. Experimental 

design. 

A preliminary experiment was conducted to study the effect of Aloe vera gel and mango 

pulp on the biochemical analysis on the serum of diabetic rats. Rats were assigned randomly 

to five groups, each of six animals as follows: 

Group 1: Normal control rats. 

Group 2: STZ-induced diabetic control rats. 

Group 3: Diabetic rats fed on commercial diet plus aloe vera gel extract (0.5 ml/day). 

Group 4: Diabetic rats fed on commercial diet plus mango pulp (1.5 ml/day). 

Group 5: Diabetic rats fed on commercial diet plus aloe-mango juice 25% (0.5 ml aloe gel: 

1.5ml mango pulp/day). 
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2.4.3. Blood collection and biochemical studies. 

       After 45 days, fasting blood samples were collected from the hepatic portal vein. Blood 

glucose, total cholesterol, triglycerides, HDL-c, AST, ALT, ALP, total protein, and albumin 

were analyzed in serum using Biochemical Blood Analyzer (ALFA WASSERMANN 

DIGNOSTIC TECHNOLOGYIES, LIC, ACE, Alera, USA). Low-density lipoprotein 

cholesterol (LDL-c) and very-low-density lipoprotein cholesterol (VLDL-c) were calculated 

according to [25]. The extend of MDA (lipid peroxidation product), which reacts with 

thiobarbituric acid reactive substances (TBARS) in acidic medium was measured in plasma 

calorimetrically at 534 nm according to the method of [26]. 

2.5. Statistical analysis. 

Each experiment was done in triplicate, and the statistical analysis using analysis of 

variance (ANOVA) and Duncan’s multiple range test for differences among different 

treatments were conducted using COSTAT statistical software comparisons between 

treatments that yielded a (P< 0.05) were significant. 

3. Results and Discussion 

3.1. Nutritional and antioxidant properties of mango and aloe vera. 

The results for mango and aloe vera nutritional composition, as well as their antioxidant 

properties, are shown in Table 1. Data show that mango pulp and aloe vera gel have very high 

moisture content (85 and 97.42%, respectively). Mango pulp has a high antioxidant activity 

and contains approximately 549.6 mg per 100 ml and 9.65 and 23.18 mg of flavonoids and 

phenols, respectively, which higher than that found in aloe gel. Mango is regarded as the king 

of all fruits, having a rich dietary source, antioxidants like vitamin E, C, A, and phenolic 

compounds [27,28]. According to [29], mango plays a key role in balancing a human’s diet by 

supplying 64-86 calories of energy. 

Table 1. Chemical analysis of some mango pulp and Aloe vera gel components. 

Analysis  Mango pulp Aloe gel 

Moisture % 85.0 97.42 

Fiber % 1.15 0.51 

Ash % 1.61 0.64 

Total antioxidant (mg/100ml) 549.6 196.8 

Total flavonoids (mg/100ml)  9.65 5.29 

Total phenols (mg/100ml) 23.18 11.83 

Minerals (ppm) 

Ca 148.4 275.5 

P 176.1 40.4 

K 2053.2 1531.0 

Mg 105.6 58.4 

Cr 1.0 1.6 

 It is also obvious that mango pulp also has a high content of phosphorus, potassium, 

and magnesium (Table 1). Though, the content of other minerals such as calcium and 

chromium was lower than those present in Aloe gel. Rajendran et al. [30] analyzed trace 

elements in the Aloe gel and showed that K, Mg, Zn, and Na concentrations exceeded 200 μg. 

The aforementioned findings are consistent with those reported by Pawar and Kamble [31], 

who reported that K and Ca are high-level macro-elements in Aloe vera leaves compared to 

other elements. 
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3.2. Sensory evaluation of mango-aloe vera juices. 

     Sensory evaluation plays a crucial role in assessing any new products [32], and that is 

the only way to get the right opinion about the product’s acceptance by the customer. Sensory 

evaluation was calculated for three focus of blending (7.5, 15, and 25 %) compared to control 

(0 % aloe vera)(Table 2). The four criteria that were tested for contrasting treatments with 

others were taste, color, odor, and consistency. Based on those results, T2 (7.5 % aloe vera + 

mango) was found to be the best-mixed concentrate for all sensory aspects tested and to have 

significantly higher scores (p<0.05) for taste, color, odor, and consistency compared to T3 and 

T4.On the other hand, no significant differences in all sensory scores between T2 and the 

control group were observed. 

Table 2. Organoleptic properties of different Aloe vera-mango juices. 

Nectar Taste Color Odor Consistency 

T1 (0% Aloe) 9.0±1.63a 8.60±1.61a 9.55±0.99a 9.35±1.25a 

T2 (7.5% Aloe) 8.90±1.47ab 9.10±1.47a 9.30±1.05a 9.00±1.24ab 

T3 (15% Aloe) 8.00±1.88b 9.30±1.34a 9.25±1.26a 8.60±1.31b 

T4 (25% Aloe) 7.2±1.26c 9.30±1.64a 9.25±1.35a 8.45±1.66b 

For treatment T4 containing 25 % aloe vera, the significantly (p<0.05) lowest scores 

were reported. These results could be related to the bitter taste of Aloe Vera gel, which 

increased as the concentration of gel increased. While acceptance in juices with higher Aloe 

vera content was lower, the scores obtained were high and considered satisfactory. Boghani [5] 

showed that Aloe vera gives the highest hedonic in a ratio of 5 and 10% and can be successfully 

stored for in refrigerated condition for a period of 3 months without significant changes in 

sensory quality. At the same time, other authors concluded that aloe vera gel with acceptable 

quality could be consumed up to 25 percent [33]. 

3.3. Minerals analysis of mango-aloe vera juices. 

            Minerals play a key role in the different physiological functions of the body, 

particularly in the processes of construction and regulation. Table 3 data shows changes in the 

content of minerals (Ca, P, K, Cr, and Mg) in mango juice mixed with different ratios of aloe 

vera gel. Mango juice contained 70.21 mg/kg of Ca while the supplementation with Aloe vera 

gel increased the calcium content in mango juice. Calcium content was significantly (p<0.05) 

highest in 25% aloe vera gel treatment (167mg/kg). On the other hand, 7.5% Aloe vera gel 

showed a significant (p<0.05) minimum content in calcium. Data also revealed that there were 

no significant differences between mango juice without aloe vera (T1) and mango with 7.5% 

aloe vera (T2) for K, P, and Mg contents. On the other hand, the contents of these minerals 

were significantly (p<0.05) decreased as the Aloe vera gel percentage increased. K is essential, 

and it plays a crucial role in cellular homeostasis [34]. Mg is essential for metabolism, 

immunologic reproduction, and connective tissue development [35]. Mg also plays a key 

function in the stabilization of lipid membranes, replication, and metabolic processes [36, 37]. 

Table 3. Minerals composition (mg/kg) of Aloe vera-mango nectars. 

Nectars  Ca P K Cr Mg 

T1 (0% Aloe) 70.21±0.01d 110.3±1.28a 1040±4.0a 0.90 ±0.01b 85.18±0.02a 

T2 (7.5% Aloe) 114.4± 0.20c 106.3±0.11ab 1038±4.0ab 0.95 ±0.01ab 84.80±0.40ab 

T3 (15% Aloe) 141.0±0.11b 54.40 ±0.20c 651.7 ±1.15c 2.30±0.40a 42.93 ±0.61c 

T4 (25% Aloe) 167.0±0.40a 52.40 ±0.40d 614.7±0.64d 2.30±0.60a 42.77 ±0.11c 
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             In comparison, gel chromium content was higher than control juice content, and juice 

chromium content was increased with the addition of aloe vera gel. For the 15 % and 25 % aloe 

gel procedures, chromium content increased with the addition of aloe gel to reach 2.3 mg. 

National Research Council (NRC) dietary intake of Chromium (III) limit, 50 – 200 µg/day. 

Chromium (III) helps insulin maintain normal glucose levels. Chromium was found to diminish 

problems with insulin resistance [38]. 

3.4. Antioxidant properties of aloe-mango juice blends. 

            The Aloe-mango juice blends are shown in Table 4, the antioxidant activity of mango 

juice increased as the concentration of gel in the mixtures increased as the gel contains a variety 

of active compounds, i.e., phenolic compounds, vitamins, flavonoids and tannins [39-41] that 

have antioxidant properties. The total phenolic content of mango juice is reported as the 

equivalent of gallic acid and was found to be 6.64 mg GAE/100 ml. However, the content of 

phenols was significantly influenced by the additional effect of aloe vera gel, the maximum 

content (81.9 mg/100ml) in the 25% aloe-mango juice sample, and the minimum (76.8 

mg/100ml) in the 7.5% aloe-mango juice. Polyphenols are the most abundant antioxidants in 

the diet and are widespread components of fruits and vegetables [42]. Over the past 10 years, 

researchers and food manufacturers have been increasingly interested in the potential of 

polyphenols mainly because of their antioxidant properties, their abundance in our diet, and 

their role in the prevention of various oxidative stress-related diseases such as cancer, 

cardiovascular disease and neurodegeneration [43]. The same pattern in the content of phenols 

was observed in the juice for the flavonoids, and thus the highest flavonoid content (6.2 

mg/100ml) was reported for 25 percent of Aloe supplemented mango juice. Dietary intake of 

flavonoids was associated with a lower risk of both heart disease and cancer, probably 

associated with the antioxidant activity of these compounds. While mango pulp has a high 

nutritional value, it can be recommended to complement Aloe vera gel to produce high-quality 

functional mango juice rich in some bioactive compounds. The functional food consists of 

conventional foods containing naturally occurring bioactive substances and bioactive enriched 

food (e.g., probiotics, antioxidants) [44]. Phytochemicals and functional foods constituents 

have been associated with the prevention and/or treatment of at least four of the leading causes 

of death in the U.S.A. cancer, diabetes, cardiovascular disease, and hypertension, along with 

the prevention and/or treatment of other medical diseases including neural tube defects [45]. 

3.5. Biological study.  

3.5.1. Effect of oral administration of Aloe vera gel and mango pulp on some biochemical 

parameters of serum diabetic rats. 

        In diabetic patients, fruits can be excellent dietary components. This is due to their high 

nutritional values and their palatability, which increases compliance with patients. However, 

diabetic patients usually avoid sweet and juicy fruits, and those are recommended with 

significant restrictions by the physicians and dieticians.  

Table 4. Antioxidant properties of Aloe-mango nectar blends. 

Phytochemicals T1 T2 T3 T4 

Antioxidant activity (mg/100ml) 151.8 ±1.10d 346.5 ±0.64c 376.8 ±1.11b 380.6 ±0.20a 

Total phenols (mg/100ml) 6.64 ±0.02d 7.68 ±0.07c 7.91 ±0.04b 8.19 ±0.06a 

Total flavonoids (mg/100ml) 1.16 ±0.01d 5.81 ±0.07c 6.04 ±0.02b 6.2 ±0.06a 
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Knowing their biological responses is important for rationalizing the advice of these 

fruits or their juices in diabetic patients. 

The results of this investigation delayed both an acute hypoglycemic effect of mango 

pulp and the Aloe vera gel (Table 5). Nonetheless, Aloe gel oral administration reduces the 

serum glucose level in diabetic rats by around 62 percent compared to 48 percent in mango 

pulp. Upon administration of Aloe gel, liver enzyme, serum cholesterol, and HDL, and LDL- 

cholesterol have returned to near-normal levels. The induction of diabetes by STZ injection 

caused a significant decrease in total protein. As shown in Table5, feeding rats with aloe gel 

showed no significant change in total protein and albumin compared to the normal control 

group. Historically, Aloe vera gel has been claimed to possess anti-diabetic activity. Aloe vera 

gel clinical trials were investigated, and results revealed that Aloe juice oral administration 

significantly reduced blood sugar and triglyceride levels in the treated patient groups [46]. The 

chemical constituents of Aloe gel were also demonstrated to be consisting of phenols and 

flavonoids. These constituents may be responsible for attenuating oxidative damage and 

decreasing glucose levels in diabetic rat serums. Besides, Phytosterols, one of the major 

components of Aloe vera has been found to reduce visceral fat accumulation, enhance 

hyperlipidemia, and hyperglycemia [47]. This reduction can be due to increase clearance and 

decreased production of the major transporters of endogenously synthesized cholesterol and 

triglycerides [48]. Research on immune stimulation in mice has shown that acemannan, a 

polysaccharide within Aloe, demonstrates dose-dependent activation of the macrophage. As 

administrated orally to rats, mannans also have been shown to prevent cholesterol absorption 

and lower cholesterol [49, 50]. Aloe vera gel, however, has a bitter taste that can be irritating 

in the raw state and can be improved by adding some fruits like mango. In this research, we 

have attempted to combine both Aloe gel and mango juice to test the combination’s 

effectiveness in lowering serum glucose, improving the use of Aloe gel in addition to good 

mango juice to diabetic patients with new safety products.  

Table 5. Effect of Aloe vera and mango pulp treatments on biochemical analysis in rats with STZ-induced 

diabetes. 

Parameter Normal STZ-treated STZ treated + Aloe gel STZ treated + mange pulp 

Glucose (mg/dl) 103.0 ±14.32d 464.2 ±25.73a 176.2 ±10.87c 237 ±9.52b 

T-Cholesterol (mg/dl) 119.1 ±9.91c 224.2 ±6.91a 124.3 ±5.99c 139.2 ±4.05b 

Triglycerides (mg/ dl) 67.33 ±10.10b 113.5 ±12.20a 73.02 ±7.32b 77.50 ±17.30b 

HDL-c (mg/dl) 50.05 ±6.00a 36.36 ±5.54c 48.61 ±2.46a 44.37 ±3.46b 

LDL-c (mg/dl) 55.59 ±10.97c 165.1 ±10.83a 61.08 ±8.35c 79.32 ±7.77b 

VLDL-c (mg/dl) 13.47 ±4.02b 22.70 ±2.44a 14.60 ±1.46b 15.50 ±3.46b 

AST(U/I) 37.00 ±5.16c 92.75 ±13.10a 39.75 ±1.91c 69.75 ±9.98b 

ALT (U/I) 30.25 ±3.0c 87.00 ±7.30a 33.50 ±2.0c 81.00 ±4.32b 

ALP (U/I) 113.0 ±10.32d 170.2 ±5.74a 127.0 ±8.48c 140.2 ±8.38b 

Total protein (g/dl) 7.00 ±0.36a 3.75 ±0.73c 6.50 ±0.78a 5.55 ±0.93b 

Albumin (g/dl) 4.02 ±0.44a 2.83 ±0.55c 3.90 ±0.36a 3.40 ±0.63b 

MDA (nmol /ml) 0.86 ±0.55c 3.19 ±1.73a 1.21 ±0.93c 2.39 ±0.36b 

3.5.2. Effect of oral administration of Aloe-mango juice on serum biochemical parameters. 

For the normal and diabetic rats, blood glucose levels, total cholesterol, and 

triglycerides are listed in Table 6. All treated groups showed a significant decrease in the serum 

glucose level compared with diabetic control. The decrease varies from 53.3% in the Aloe-

mango juice treatment (group 3) to 47.8% in the group received mango juice (group 5).  Some 

elements, such as Mg and Cr in Aloe-mango juice (Table 4), may play an important role in the 

control and management of diabetes. Such elements are classified as hypoglycemic elements 

https://doi.org/10.33263/LIANBS94.16021614
https://nanobioletters.com/


https://doi.org/10.33263/LIANBS94.16021614  

 https://nanobioletters.com/ 1609 

because they play a very important role in glucose metabolism. Chromium promotes insulin 

binding, and subsequently absorb glucose into the cell [51, 52]. Also, the lowering effect of 

glucose could be explained by the antioxidant activity of Aloe-mango juice, as it attenuated 

oxidative damage in the diabetic rat serum. A significant reduction in total cholesterol and low-

density lipoprotein (LDL-cholesterol) with a concomitant increase in high-density lipoprotein 

(HDL-cholesterol) in animals administering aloe-mango juice as compared to other diabetic 

groups was also shown in the present investigation. 

Table 6. Effects of administration of Aloe-mango juice on blood glucose and lipid profiles. 

Parameter  Group 1 Group 2 Group 3 Group 4 Group 5 

Glucose (mg/dl) 103 ±14.32d 464.2 ±25.73a 216.7 ±4.43c 231.7 ±13.89b 242.2 ±18.13b 

T-Cholesterol (mg/dl) 119.1 ±9.91d 224.2 ±6.91a 145 ±5.64c 159.7 ±6.45b 155.3 ±11.24b 

Triglycerides (mg/ dl) 67.33 ±10.1c 113.5 ±12.20a 80.55±6.55b 85.73 ±17.27b 81.0  ±16.81b 

HDL-c (mg/dl) 50.05 ±6.00a 36.36 ±5.54c 44.67±2.77b 41.14 ±7.34b 42.17 ±3.61b 

LDL-c (mg/dl) 55.59±10.97d 165.1 ±10.83a 84.16 ±4.64c 101.4 ±10.17b 96.95 ±13.97b 

VLDL-c (mg/dl) 13.47 ±4.02c 22.70 ±2.44a 16.11±1.31b 17.15 ±3.45b 16.20 ±3.36b 

This abnormally high serum lipid level is due mainly to the uninhibited action of 

lipolytic hormones on deposits of fat [53]. Since polysaccharides are the major component of 

the gel [49], the combination of aloe gel and mango juice could increase its polysaccharide 

content, which has a healthy advantage in lowering serum cholesterol. 

AST and ALT are essential hepatic metabolic enzymes that indicate liver damage by 

xenobiotics or other causes; when liver damage occurs, these enzymes are released from the 

liver into the blood serum. Consequently, the activities of AST and ALT are considered to 

indicate the degree of liver damage [54]. Data in Table 7 revealed significant differences in the 

levels of AST and ALT in all groups. Group 2 and group 5 showed an increase in the activities 

of AST and ALT as compared to those observed in other groups. A similar trend for ALP 

activity was reported. These findings indicate that these enzymes were released in far smaller 

amounts in the Aloe gel groups (3 and 4) than in the mango juice-treated group alone, and this 

finding may be attributed to the antioxidant properties of the gel extract. Chandan et al. [55] 

showed that aqueous extract of dried aerial parts of Aloe vera significantly reduced hepatic 

damage induced by carbon tetrachloride in mice and reversed certain biochemical parameters. 

The hepatoprotective action of the plant has been attributed to the protection of the liver 

enzyme via the gel’s antioxidant properties [39]. 

Table 7. Effects of administration of Aloe-mango juice on serum biochemical parameters. 

Parameter  Group 1 Group 2 Group 3 Group 4 Group 5 

AST(U/I) 37 ±5.16e 92.75 ±13.1a 55.25 ±6.60c 45.50 ±5.24d 66.75 ±8.5b 

ALT (U/I) 30.25 ±3.0e 87 ±7.30a 65.75 ±6.60c 36.75 ±1.91d 78.25 ±3.41b 

ALP (U/I) 113 ±10.32d 170.2 ±5.74a 144 ±9.93b 136.5 ±6.21c 150 ±10.32b 

Total protein (g/dl) 7.0 ±0.36a 3.75 ±0.73c 6.02 ±0.44b 6.10 ±1.09b 5.82 ±0.57b 

Albumin (g/dl) 4.02 ±0.44a 2.83 ±0.55c 3.68 ±0.47ab 3.75 ±0.47ab 3.48 ±0.25b 

Table 7 also showed variations in total protein and albumin content either in control or 

in experimental groups within the sera of rats. Group 2 achieved the maximum decrease in the 

total protein and albumin contents, which accounted for 3.75 and 2.83 g/dl, respectively 

comparing to the normal control (7.0 and 4.02, respectively). Groups contain Aloe gel (3 and 

4) maintains the protein and albumin contents in comparison with the mango juice group. The 

change in protein content might be due to the imbalance between the protein synthesis rate and 

the degradation in the liver [56]. 
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3.5.3. Body and relative organ weights. 

       Data on the final body weight and relative liver and kidney weights of rats subjected to 

different treatments are shown in Fig 1. The animals treated with STZ seemed ill-looking with 

loss of their body weight due to protein wasting in a situation of unavailability of carbohydrate 

for use as an energy source [57]. Treatment of Aloe-mango juice (group 3) for 45 days 

significantly improved the bodyweight of rats in comparison with diabetic control. Moreover, 

the increase in weight in group 3 was also greater than that in groups 4 and 5. The increase in 

body weight may be due to structural protein synthesis or glycemic control improvements 

[58].In the diabetic control group, an increase in relative liver weight was observed as opposed 

to a normal diabetic. The diabetic rats' given Aloe gel integrated their diets (groups 3 and 4) 

considerably decreased the liver enlargement. On the other side, Aloe gel or mango juice added 

feed administered by the relative kidney weight of the diabetic rats showed a substantial 

increase compared with non-diabetic rats. While, these values were lower than that in diabetic 

control rats (Fig 1), indicating the kidney ameliorative potential of gel or mango in diabetic by 

maintaining or regenerating the renal cell histo-architecture.  

A  B  C  

Figure 1. Bodyweight (A) and relative weight of liver (B) and Kidney (C) of rats exposed Aloe-mango juice, 

Aloe gel (0.5ml/d) and mango juice (1.5ml/d) (groups 3, 4 and 5, respectively) for 45 days in diets and normal 

group (1) and diabetic control group (2). 

3.5.4. Oxidative stress biomarker. 

During diabetes, there was a significant elevation of lipid peroxidation (MDA) 

compared to the normal group (Figure 2). Aloe gel treatment (group 4) prevented MDA 

changes that indicated the beneficial effect of Aloe gel and its protective efficacy against 

oxidative stress.  

 
Figure 2. Changes in the levels of lipid peroxidation (MDA) in the serum of diabetic rats after 45 days of 

treatment with Aloe-mango juice, Aloe gel (0.5ml/d), and mango juice (1.5ml/d) (groups 3, 4 and 5, 

respectively). 
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On the other hand, no significant variation in MDA level between groups 3 and 4 was 

observed. Haritha et al. [56] reported that Aloe gel extracts retarded the development of cataract 

in rats. Although multiple mechanisms may lead to these effects, the antioxidant effect of gel 

appears to be the predominant mechanism of action. Also, El- Sherbiny and Abdel-Aziz [57] 

observed that treatment with Aloe extracts increased antioxidant activity, as shown by a 

significant reduction in the lipid peroxidation product expressed as (MDA) in diabetic rats. 

They explained the antioxidant effect of Aloe gel due to a decrease in blood glucose levels, 

which prevents excessive free radicals from forming through different biochemical pathways. 

The observed decrease in MDA activity in diabetic rats treated with aloe-mango juice indicates 

the possible antioxidant effects of aloe gel that also apply to aloe-based juices. 

4. Conclusions 

 It was conducted that the Aloe Vera gel provides a viable food-based and could be added 

to juices up to a level of 25 % without affecting the acceptability. Supplementation of aloe gel 

resulted in considerable improvement of antioxidant capacity, phenols, and flavonoids content 

of mango juice. Aloe vera fresh juices and mango pulp exhibited a hypoglycaemic effect on 

their own. When offered in conjunction with each other (0.5 ml aloe gel: 1.5 ml mango pulp), 

glucose levels should decrease, retaining serum enzymes (AST, ALT, and ALP) and generating 

a significant reduction in MDA than mango juice alone that could be due to its high content of 

phenols and flavonoids. Other parameters, such as body weight and serum protein content, also 

showed improvement in aloe-mango juice. With the findings provided here, the Aloe-mango 

juice can be considered as a possible candidate for being part of a balanced diet and an 

alternative to diabetes juice. Future research should focus on the use of the Aloe gel in the 

preparation of various fresh juices and evaluation of the properties that promote their health. 
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