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Abstract: This work is a part of a study on the processing of fruit nectars enriched with Aloe vera gel. The aim
of this study was to produce therapeutic and high nutritional mango nectar by supplementation of mango pulp
with Aloe vera gel. Effects of different addition levels of Aloe vera gel (5, 10, 15, 20 and 25%) on the physical,
microbial and chemical properties such as total soluble solids, total acidity, pH, ascorbic acid content, total
sugars, reducing sugars, viscosity, total bacterial counts and sensory properties were evaluated. Differences
between nectars were observed when various levels of Aloe vera gel were used. Variations were more evident
for the 25% Aloe vera gel treatment, total soluble solids, total acidity, viscosity and vitamin C increased from
15 to15.4%, 0.41 to 0.44%, 122 to 151 centipois and 41.4 to 43.7 mg/100g, respectively. However, pH decreased
from 3.76 to 3.57 and total sugars did not change. Furthermore, high concentrations of Aloe vera gel (20 and
25%) resulted in a dramatic fall in the levels of total bacterial counts. Total bacterial counts decreased from log10

3.9 ± 0.06 CFU/ml in control treatment at zero time point to log  2.05 CFU/ml as a result of Aloe vera gel10

addition. The produced mango nectar supported with Aloe vera gel showed good quality attributes and good
stability during storage for six months. Therefore, the results were adequate to recommend the supplementation
with 20-25% Aloe vera gel to produce high quality functional mango nectar containing natural preservative
ingredients.

Key words: Aloe vera  Mango  Gel  Nectar  Bioactive compounds  Antimicrobial  Anti-oxidant 
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INTRODUCTION Functional foods must generally be made available to

Due to advances in food technology and nutritional daily dietary pattern of the target population group.
sciences, many new food products have been developed Consumers expect functional foods to have good
and marketed, offering increased health benefits and the organoleptic qualities (e.g. good aroma, taste, texture and
potential to reduce the risk of diseases. Many of these visual aspects) and to be of similar qualities to the
new food product developments have been labeled as traditional foods in the market [4-7]. Interestingly, there is
‘‘functional foods’’ [1]. The functional food comprises of no unique definition of what a functional food actually is.
conventional foods containing naturally occurring The range of definitions is in part a refiection of the
bioactive substances and food enriched with bioactive difficulty of defining food that is healthy which is in itself,
substances (e.g. probiotics, antioxidants) [2]. a complex issue [8, 9]. Despite this lack of precision about
Phytochemicals and functional foods components have what constitutes functional food, the market globally has
been associated with  the  prevention  and/or  treatment been estimated to be worth tens of billions of dollars [10,
of at least four of the leading causes of death in the 11]. Furthermore, there are a number of reasons to assume
U.S.A. cancer, diabetes, cardiovascular disease and why the market for functional food will grow, such as the
hypertension, along with the prevention and/or treatment increased emphasis on preventative health care on the
of other medical ailments including neural tube defects, part of the individual which the consumption of functional
osteoporosis, abnormal bowel function and arthritis [3]. foods  can  help  to  achieve. Moreover, health has been

consumers in forms that are consumed within the usual
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named as the most significant trend and innovation driver It is also used in other food products, for example, milk,
in the global food and drinks market [12]. New functional ice cream, confectionery and so on. Phytochemicals are
food products launched in the global food and drinks biologically active plant chemicals, with increasing
market have followed the route of fortification or addition evidence that they can reduce the risk of chronic diseases
of desirable nutrients and bioactives including vitamins, [23]. The inclusion of physiologically active natural
minerals, antioxidants, omega-3 fatty acids, plant extracts, components with beneficial effects on health strengthens
prebiotics and probiotics and fibre enrichments [13]. the nutritional value of fruit juices. Therefore, the addition
Functional beverages are the fastest growing product of Aloe vera gel makes it possible to produce functional
category for delivery of a range of functional ingredients. foods from nectar juices, keeping their chemical, physical
These currently account for 14.4% of the functional food and sensorial characteristics and fortifying their
and beverage market [14]. nutritional value by introducing biologically active

Scientists  have  discovered  potential  health components, in a controlled way, allowing fast
benefits of  natural  components  of  Aloe vera. Aloe vera compositional changes. Moreover, Food and Drug
is a  tropical  or  subtropical  plant  characterized by Administration (FDA), in the United States has approved
lance-shaped leaves with jagged edges and sharp points. the internal use of gel as a “dietary supplement” and also
A. vera contains two major liquid sources, yellow latex in the European Commission (EC) according to Annex I of
(exudates) and the clear gel (mucilage). Yellow latex is Regulation No 1831/2003 [24, 25].
mainly composed of aloin,  aloe-emodin  and  phenols. In the course of our study on the development of
The transparent mucilaginous gel present in the fruit nectars products enriched with Aloe vera gel [26], in
parenchyma cells is known as Aloe vera gel. Aloe vera gel this work, we deal with the production of functional
contains highly nutritious bio-active phytochemical mango nectar with high therapeutic and nutrition value by
constituents  including   anthraquinones,  alkaloids, supplementation with aloe gel. The prepared mango
glycoproteins, vitamins, fatty acids, amino acids, sugars, nectar containing different proportion of Aloe vera gel 5,
minerals and enzymes along with mucilaginous 10, 15, 20 and 25% was analyzed to evaluate the quality
polysaccharides. The actual value of Aloe vera in helping attributes and storage efficiency of nectar by determining
to improve pathologic conditions, relieve complaints and the physical, microbial and chemical properties.
restore health has been debated from antiquity to the
present. Many studies have been made about Aloe vera MATERIALS AND METHODS
and its physiologically active substances; they confirm its
potential value. Aloe vera can provide many benefits to Standards: Cinnamic acid, p-coumaric acid, ferulic acid,
human health. The most prevalent use of orally ingested benzoic acid, salycilic acid, procatechuic acid, gallic acid,
aloe gel juice anecdotally has been for ulcerous, vanillic acid, chlorogenic acid, rosmarinic acid, catechol,
gastrointestinal and kidney problems. Many scientific pyrogallol, caffeine, naringenin, hesperetin, chrysin,
evidences are accruing in both animal and human studies apigenin, kaempferol, quercetin, ellagic and hesperidin
which suggest increasing credibility for the benefits of were purchased from Sigma-Aldrich (Steinheim, Germany),
ingested aloe juice for increasing the force of cardiac Caffeic acid was from Merck (Darmstadt, Germany) and
contraction, decreasing the cholesterol level as well as the rutin was from Alexis Biochemicals (Lausen, Switzerland).
triglyceride level, reversing extant atheromatous Quantification was done via a calibration with standards
cardiovascular disease, stimulating regeneration of cells (external standard method). All standards were prepared
in the islets of langerhans including the beta cells, the site as stock solutions in methanol. Working standards were
of insulin synthesis and release, long-lasting blood made by diluting stock solutions in the mobile phase to
glucose control properties [15 - 22].  Now,  the  processing yield concentrations ranging between 0.5-20 mg/ml.
of aloe vera gel has become a big industry worldwide due Working solutions of the standards were stored in
to the application in the food industry. Aloe vera gel has darkness at -18°C until use.
got the potential to be used as a food preservative, as a
substitute of sulphur dioxide in preserving fruit and Solvents and Reagents: Methanol, acetonitril and glacial
vegetables. It has been utilized as a resource of functional acetic acid HPLC grade from Merck (NJ, USA). All other
food, especially for the preparation of health drinks which chemicals and reagents were purchased locally and were
contain aloe vera gel and which have no laxative efiects. of analytical grade.
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Collection of Plant Material: The leaves of Aloe vera Total Soluble Solids (TSS %): Total soluble solids (°Brix)
plant were collected from Rafah city, North Sinai, Egypt were measured at room temperature on centrifuged juice
on January, 2010. The plant was identified by a taxonomist (14 500 rpm for 5 min) using an Abbe refractometer with a
in the Department of Biological and Geological Sciences, measuring range of 0-32°Brix. Viscosity was also
Faculty of Education, Suez Canal University, North Sinai, measured by Brookfield rotational viscometer [27].
Egypt.

Preparation of Aloe vera Leaf Gel: The fully expanded, to the official method [28].
mature, healthy and fresh leaves of Aloe vera having a
length of approximately 55 to 80 cm were selected from the
plants and washed with fresh water. The tapering point of
the leaf top and the short sharp spines located along the
leaf margins were removed by a sharp knife and then the
knife was introduced into the mucilage layer below the
green rind avoiding the vascular bundles. The top and the
bottom rind were removed and then the Aloe vera gel was
obtained and put in clean and sterilized glass bottles.
These bottles were stored at 4-8°C until used. 

Mango Nectar Preparation: First, the fresh mango fruits
were washed properly by hand in fresh water and blended
in a strong blender. Then, the blended fruits were filtered
to get the pulp which was mixed with the rest of the juice
contents (Aloe vera gel, citric acid and distilled water) and
the mixture was well mixed for two minutes by using the
blender  and  sucrose  was added to raise TSS to 15%.
The juice temperature was raised up to 82°C for 2 minutes.
The juice was then bottled in 250 ml glass bottles heated
up to 90°C for another two minutes. Finally the nectar
cooled down by using tab water and stored at room
temperature until analyses. The nectar of mango fruit was
divided into six groups (A - F) as following:

Nectar contains 0 % Aloe vera gel. (T1).
Nectar contains 5 % Aloe vera gel. (T2).
Nectar contains 10 % Aloe vera gel. (T3).
Nectar contains 15 % Aloe vera gel. (T4).
Nectar contains 20 % Aloe vera gel. (T5).
Nectar contains 25 % Aloe vera gel. (T6).

Five liters of each treatment were prepared as a stock.
This stock was used to prepare 20 bottles for each
treatment and stored at room temperature for further
analysis. Three bottles were used every month for the
chemical, physical, microbial and sensory analysis.

Analytical Methods: Total soluble solids, total acidity,
pH, sugars, ascorbic acid content and viscosity were
determined in samples of each treatment as following:

Total Acidity: Titratable acidity was determined according

The pH Value: The pH value was measured using a pH
meter of a glass electrode according to the official method
of analysis [28]. 

Moisture Content: Moisture content was determined by
oven drying method according to the official method [28].

Ash Content: Dry ashing procedure was used at high
temperature muffle furnace capable of maintaining
temperatures between 500 and 600°C according to the
official method [28].

Determination of Specific Mineral Content: Determining
of the type and concentration of specific minerals was
achieved by using atomic absorption according to the
official method of analysis [28].

Sugars: Total sugars, reducing sugars and non-reducing
sugars were determined as described by Horowitz [29]. 

Ascorbic Acid (Vitamin C): Vitamin C was determined by
using 2, 6- dichloro-phenol-indophenol dye according to
the official method [28].

Phenolic Compounds: Phenolic compounds were
determined by HPLC according to the method of Goupy
et al. [30]. 

Flavonoids Compounds: Flavonoids compounds were
identified and quantitatively determined by HPLC
according to the method of Mattila et al. [31].

HPLC Analysis: 5 ml of Aloe vera gel were extracted with
10 ml ethyl acetate in separatory funnel. Ethyl acetate
extract was evaporated to dryness under vacuum at 35°C.
The residue was dissolved in 3 ml MeOH and filtered
through a 0.2µm Millipore membrane filter then was
collected in a vial for HPLC analysis. Separation and
identification  of  aloe  gel  phenolics  and  flavonoids
were  performed by reversed phase HPLC (Hewlett
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Packard  1050) equipped with ODS RP-18 column, Hypersil
(250 mm x 4 mm i.d x 5 µm), auto-sampling injector, solvent
degasser,  UV  detector  and  quaternary  HP    pump
(series 1100). The mobile phase consisted of water with
1% glacial acetic acid (solvent A), water with 6% glacial
acetic acid (solvent B) and water-acetonitrile (65:30,v/v)
with 5% glacial acetic acid (solvent C). The gradient
solvent system used was: 100 % A 0 (10 min), 100 % B 10
(30 min),  90  %  B/10 % C 30 (50 min), 80 % B/20 % C 50
(60 min), 70 % B/30 % C 60 (70 min), 100 % C 70 (105) min,
100 % A 105 (110 min); at flow rate of 1 ml/m and the
column temperature was maintained at 35°C. The injection
volume was 10 µl. Compounds were assayed by external
standard calibration at 280 nm for phenolic and at 320, 350
and 370 nm for isoflavones and flavanones, flavones and
flavonols, respectively. Results are expressed as ppm
(mg/l of gel). Identification and quantitative determination
of phenolic and flavonoid compounds were achieved by
retention time and peak area, respectively using Hewlett
Packard HPLC data analysis software.

Enumeration of Aerobic Plate Count (APC): The
technique recommended by APHA [32] was carried out
using Standard Plate Count Agar and incubation at 35°C
for 48 hours.

RESULTS AND DISCUSSION

Chemical Composition of Mango Fruit Pulps: Table 1
shows that mango pulp contains 81.2% of moisture and
this result is in agreement with Holland et al. [33] and
Ahmed [34], who studied the chemical composition of
mango pulp and found that moisture content ranged from
81.7 to 82.4%.Total solids and total soluble solids results
were 18.8 and 17.0%, the difference between the two
values is duo to the insoluble pectin and other fibers, but
pectin is the great percentage of the insoluble solids in
mango. These data are in agreement with those obtained
by El-Wakeel et al. [35] and Abdel-Fadeel [36], who found
that, the total soluble solids in some Egyptian varieties of
mango range were from 11-22.1%. Mango pulp contains
13.81% total sugars and only 2.55% reducing sugars and
the difference is 10.69% as non-reducing sugar. That was
in agreement with the results obtained by Kansci et al.
[37], who found that the total sugars in mango pulp were
14%. Acidity in mango pulp was 0.41 and pH was 3.85,
these results were similar to the results of Kansci et al.
[37], who found that the pH of mango pulp obtained of
mango in its ripe stage was between  3.91-4.35.  Ascrobic

Table 1: Chemical composition of mango pulp.
Chemical properties Values
Moisture % 81.2
T.S % 18.8
TSS % 17.0
Acidity % 0.41
pH 3.85
Total sugars % 13.81
Reducing sugars % 2.55
Non reducing sugars % 10.69
Ascorbic acid (mg/100g) 69

Table 2: Chemical composition of Aloe vera gel.
Chemical properties Values
Moisture% 96.31
T.S% 3.69
TSS% 3.00
Acidity% 0.10
pH 4.33
Ash% 0.242
Na mg/100g 49.650
K mg/100g 127.46
Mg mg/100g 20.740
Zn mg/100g 0.114
Cu mg/100g 0.034
Ca mg/100g 71.460
Ascorbic acid mg/100g 41.40
Note: Please mention the methods of determination of minerals in the
materials and methods section?

acid (Vitamin C) of fresh mango pulp was 69 mg/100g juice
and this result was higher than the result obtained by
Ahmed [34], who found that Ascrobic acid (vitamin C)
values ranged from 9 to 50 mg/100g juice.

Chemical Composition of Aloe Vera Gel: Table 2 shows
that, the moisture percentage in Aloe vera gel was
96.31%; this agrees with the result of Eshun and He [17]
and lower than the result obtained by Goyal and Sharma
[38] who found that the moisture percentage in fresh Aloe
vera gel was 97.2 %. Acidity in Aloe vera gel was 0.10 and
pH was 4.33, these results were similar to the results of
Bozzi et al. [39] who found that the pH of Aloe vera gel
was between 4.0-5.0, the high acidity of the Aloe vera gel
may be due to the accumulation of organic acids.
Ascorbic acid content in Aloe vera gel is 41.4 mg/100g.
This result is also in agreement with the result reported by
Mohamed [40], who stated that; vitamin C in fresh Aloe
vera gel was 40 mg/100g. On the other hand, this result is
lower than the result obtained by Goyal and Sharma [38],
who found that vitamin C in fresh Aloe vera gel was 53
mg/100g. The polyphenols and flavonoids were
fractionated  into  components  by HPLC. Nine phenolics,
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Fig. 1: Chemical structure of phenolic and flavonoid compounds in aloe gel.

namely,  the  benzoic acid derivatives (Gallic, quantitative    determination    of   compounds   were
protocatecuic, vanillic, ferulic acids) and cinnamic acid based      on    comparison   of   their    retention     time
derivatives (cinnamic, p-coumaric acids) and also and    peak area,    respectively    using     Hewlett
flavonoid compounds namely, hesperidin, rosmarinic, Packard  HPLC data analysis software. Chemical
rutin, quercitrin, narengenin, hesperitin, kampferol and structures of phenolic and flavonoid compounds in aloe
apigenin (Table 3 and Fig. 1). Characterization and gel.
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Table 3: Phenolic and flavonoids compounds identified in Aloe vera gel.
Phenolic compounds Concentration (ppm) Flavonoid compounds Concentration (ppm)
Pyrogallol 185.18 Hesperidin 22.71
Gallic 3.39 Rosmarinic 13.82
Protocatechuic 6.90 Rutin 11.38
Catechin 4.57 Quercitrin 5.72
Chlorogenic 1.60 Narengenin 375.21
Catechol 11.05 Hesperetin 10.14
Caffeic 1.53 Kampferol 2.05
Vanillic 0.69 Apigenin 3.22
Caffeine 1.17 -- --
Ferulic 15.09 -- --
P-Coumaric 5.32 -- --
Benzoic 33.22 -- --
Ellagic 25.35 -- --
Salicylic 22.04 -- --
Cinnamic 6.58 -- --
Chrysin 1.95 -- --

Table 4: Chemical and physical composition of mango nectar immediately after processing (At zero time).
Sugars %
--------------------------------------------------

Treatment TSS % Acidity% pH Ascorbic acidmg/100ml Total Reducing Non reducing Viscosity Centipois 25°C
T1 15.0d 0.41d 3.76a 41.4d 14.08 2.52 10.98 122.0f
T2 15.1d 0.42bc 3.69ab 41.4d 14.08 2.50 11.00 128.0e
T3 15.1d 0.42bc 3.67bc 43.7c 14.08 2.47 11.03 132.0d
T4 15.2cd 0.43ab 3.66bc 43.7c 14.12 2.54 11.00 140.0c
T5 15.3c 0.43ab 3.61cd 43.7c 14.12 2.55 10.99 146.0b
T6 15.4 ab 0.44a 3.57d 43.7c 14.12 2.55 10.95 151.0a
F test ** ** ** ** NS NS NS **
LSD 0.1779 0.0178 0.1264 0.1779 NS NS NS 0.1779
** = significant p< 0.01    NS = Not significant   LSD = Least Standard Difference at 1 %  TSS = Total soluble solids

The Effect of Treatments on Chemical and Physical in mango nectar. Total acidity slightly increased from 0.41
Characteristics of Mango Nectar at Zero Time: The % to 0.44 % in mango nectar with 25 % Aloe vera gel in
chemical and physical properties of fresh prepared mango comparison to control. The pH values slightly decreased
nectarssamples  were  determined  and  presented in when Aloe vera gel was added. This decrease in pH is
Table 4. The data show that, there were great differences related to the increase of total acidity values. The pH
between treatments. value decreased from 3.76 to 3.57.

Total Soluble Solids (TSS %): Total soluble solids are Ascorbic Acid Content: From the  data  presented in
one of the most important quality attributes usually Table 4 it was clear that Aloe vera gel addition increased
measured  in  nectars as an indicator for their quality. the ascorbic acid content in mango nectar. The ascorbic
From the data presented in Table 4 it could be noticed that acid content increased from 41.4 to 43.7 mg/100 g as a
the addition of Aloe vera gel increased the TSS result of Aloe vera gel addition with 25% in mango nectar
percentage in mango nectar. TSS % in mango nectars was in comparison to control.
increased in treatment T6. On the other hand, treatment T1
(control) showed the minimum percentages in TSS. Total Total Sugars: Total sugar content is very important in
soluble solids percentage increased slightly from 15.0 % fruit nectar because it affects flavor which is considered
to 15.4 % in mango nectar with 25 % Aloe vera gel in the most important feature of quality attributes. Aloe vera
comparison to control. gel addition slightly increased the total sugars in mango

Total Acidity and pH: Data presented in Table 4 show that the increase of total sugars from 14.08 % to 14.12% in
the addition of Aloe vera gel increased the acidity value mango nectar in comparison to control.

nectar. The addition of Aloe vera gel with 25% resulted in
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Reducing and Non-Reducing Sugars: From the data storage period. This inversion does not affect the quality
presented in Table 4 it could be noticed that the addition of nectars but it is used to measure the storage period
of Aloe vera gel slightly increased reducing sugars in since the extent of inversion of sugars is dependent on
mango nectar. Reducing sugars increased from 2.52 % to time and  temperature  of  storage (Table 7). Data in
2.55 % in mango nectar with 25 % Aloe vera gel in Tables 7, 8 and 9 presents the sugars concentrations
comparison to control. On the other hand, there were no (total, reducing and non-reducing sugars) in mango nectar
significant changes in non-reducing sugars in various and their changes during storage period. From data
treatments. presented in Table 8 it is clear that, total sugars were

Viscosity: For consumers, viscosity is an important nectar. Reducing sugars were gradually increased,
property of nectars for all fruits; it is the most important according to the data presented in Table 8; the increases
physical property. From the data presented in Table 4 it were in all treatments, as a function of storage period.
was clear that the addition of Aloe vera gel increased the These results agree with those obtained by El-Anany [42].
viscosity in mango nectar. The viscosity increased from The increases in reducing sugars refer to the inversion of
122.0 to 151.0 centipois in mango nectar with 25 % Aloe sucrose into glucose and fructose under the acidic
vera gel in comparison to control treatment. conditions of mango nectar. On contrary, non-reducing

The Effect of Storage Period on the Chemical and function of storage period and also as a result of the
Physical Properties of Mango Nectar: Total Soluble inversion of sucrose. 
Solids: Data presented in Table 5 show the changes in
TSS % in mango nectars with various ratio of Aloe vera Ascorbic Acid Content: Ascorbic acid content is the most
gel, during storage period. From these data, it is clear that important quality characteristic of nectars because it
there were slight increase in TSS values. These changes reflects the nutritional and technological characteristics of
may be due to conversion of non-soluble pectin into nectars. So that, the concentration of ascorbic acid
soluble phase. This observation is in agreement with that content in mango nectar was determined during the
reported by Ragab [41]. The initial percentages of TSS in storage period. Results of ascorbic acid content were
treatments T1, T2, T3,  T4,  T5  and   Tr6  in  mango  nectar shown in Table 10. Data recorded indicated that ascorbic
were 15.0, 15.1, 15.1, 15.2, 15.3 and 15.4%, respectively. acid content gradually reduced by the time of storage, the
TSS was increased during storage period to 15.5, 15.5, reduction was due to the oxidation effect of oxygen
15.6, 15.7, 15.8 and 15.8%, respectively. present in mango nectar.

Total Acidity: Acidity is an important parameter in food nectars for all fruits; it is the most important physical
quality attributes because it reveals the spoilage and the property, so it was important to study the storage effect
fermentation  of  food  and  it would be of great on the viscosity of stored mango nectar as well as the
importance since the ratio of total soluble solids to acidity effect of Aloe vera gel addition on the viscosity. From
will affect flavor. Fruits contain several organic acids, data recorded in Table 11, it is clear that the
while the maximum percentage of these acids in mango supplementation with Aloe vera gel increase the viscosity
nectar is citric acid, so the titratable acidity of these values in mango nectar. It was clear that the percentage of
nectars was determined  as  citric  acid content. Total viscosity is slightly increased during the time of storage
acidity values (as citric acid content) of mango nectars and the increase was gradually. The initial percentage of
(with all treatments, (T1-T6)) during storage for 6 months viscosity in treatments T1, T2, T3, T4, T5 and T6 were
are shown in Table 6. Slight increase in acidity values 122.0, 128.0, 132.0, 140.0, 146.0 and 151.0 centipois,
could be  observed  in  mango  nectars  after storage respectively in mango nectar. Storage period led to the
period. This increase might be due to the little augment in viscosity to be 124.0, 132.0, 134.0, 143.0, 148.0
fermentation happened in nectars. and 153.0, respectively. This gradual increase may be due

Sugars Content: During storage of fruit products, as pectin. These results were in agreement with the results
nectars, inversion of sucrose is the major change during observed by Luh and Dastur [43].

increased by time of storage in all treatments in mango

sugars contents were decreased in some treatments as a

For consumers, viscosity is an important property of

to the conversion of some insoluble pectin to soluble
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Table 5: Changes in TSS % of mango nectar during storage period at room temperature.

TSS %
----------------------------------------------------------------------------------------------------------------------------------
Storage period ( months)
---------------------------------------------------------------------------------------------------------------------------------

Treatment At zero time 1 2 3 4 5 6

T1 15.0 15.1 15.1 15.2 15.3 15.4 15.5
T2 15.1 15.1 15.2 15.3 15.3 15.4 15.5
T3 15.1 15.2 15.4 15.4 15.5 15.6 15.6
T4 15.2 15.3 15.4 15.5 15.5 15.6 15.7
T5 15.3 15.3 15.4 15.5 15.6 15.7 15.8
T6 15.4 15.4 15.5 15.6 15.7 15.8 15 .8

Table 6: Changes in Acidity % of mango nectar during storage period at room temperature.

Acidity ( as citric acid % )
----------------------------------------------------------------------------------------------------------------------------------
Storage period ( months)
--------------------------------------------------------------------------------------------------------------------------------

Treatment At zero time 1 2 3 4 5 6

T1 0.41 0.41 0.41 0.42 0.42 0.43 0.43
T2 0.42 0.42 0.43 0.44 0.44 0.44 0.45
T3 0.42 0.42 0.42 0.42 0.43 0.43 0.44
T4 0.43 0.44 0.44 0.44 0.44 0.45 0.45
T5 0.43 0.43 0.44 0.44 0.45 0.45 0.45
T6 0.44 0.44 0.44 0.44 0.44 0.45 0.45

Table 7: Changes in total sugars percentage of mango nectar during storage period at room temperature.

Total sugars %
----------------------------------------------------------------------------------------------------------------------------------
Storage period( months)
-----------------------------------------------------------------------------------------------------------------------------------

Treatment At zero time 1 2 3 4 5 6

T1 14.08 14.16 14.16 14.24 14.24 14.32 14.36
T2 14.04 14.16 14.20 14.28 14.28 14.36 14.36
T3 14.08 14.20 14.24 14.32 14.36 14.36 14.45
T4 14.12 14.20 14.24 14.36 14.36 14.36 14.45
T5 14.12 14.24 14.28 14.36 14.40 14.45 14.53
T6 14.08 14.24 14.32 14.40 14.45 14.49 14.57

Table 8: Changes in reducing sugars percentage of mango nectar during storage period at room temperature.

Reducing sugar %
--------------------------------------------------------------------------------------------------------------------------------
Storage period ( months)
----------------------------------------------------------------------------------------------------------------------------------

Treatment At zero time 1 2 3 4 5 6

T1 2.52 2.55 2.60 2.67 2.66 2.70 2.77
T2 2.50 2.55 2.63 2.68 2.70 2.72 2.82
T3 2.47 2.56 2.60 2.65 2.69 2.77 2.84
T4 2.54 2.58 2.62 2.63 2.72 2.76 2.85
T5 2.55 2.60 2.62 2.72 2.72 2.78 2.87
T6 2.55 2.57 2.66 2.73 2.78 2.79 2.85
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Table 9: Changes in non-reducing sugars percentage of mango nectar during storage period at room temperature.
Non- reducing sugar %
---------------------------------------------------------------------------------------------------------------------------------
Storage period (months)
---------------------------------------------------------------------------------------------------------------------------------

Treatment At zero time 1 2 3 4 5 6
T1 10.98 11.02 10.98 10.99 11.0 11.04 11.01
T2 10.96 11.02 10.99 11.02 11.0 11.06 10.96
T3 11.03 11.05 11.05 11.08 11.08 11.01 11.03
T4 11.0 11.04 11.03 11.14 11.06 11.02 11.02
T5 10.99 11.05 11.14 11.06 11.09 11.08 11.07
T6 10.95 11.08 11.07 11.08 11.08 11.11 11.13

Table 10: Changes in Ascorbic acid contents of mango nectar during storage period at room temperature.
Ascorbic acid contents (mg/100ml)
---------------------------------------------------------------------------------------------------------------------------------
Storage period( months)
----------------------------------------------------------------------------------------------------------------------------------

Treatment At zero time 1 2 3 4 5 6
T1 41.4 34.5 29.9 27.6 25.3 20.7 18.4
T2 41.4 36.8 34.5 32.2 29.9 25.3 23
T3 43.7 41.4 36.8 34.5 32.2 27.6 25.3
T4 43.7 39.1 36.8 34.5 32.2 29.9 27.6
T5 43.7 41.4 39.1 39.1 34.5 32.2 29.9
T6 43.7 41.4 39.1 36.8 36.8 34.5 29.9

Table 11: Changes in viscosity at 25°C in centipois (CP) of mango nectar during storage period at room temperature.
Viscosity at 25°C
--------------------------------------------------------------------------------------------------------------------------------
Storage period (months)
----------------------------------------------------------------------------------------------------------------------------------

Treatment At zero time 1 2 3 4 5 6
T1 122.0 123.0 123.0 123.0 123.0 124.0 124.0
T2 128.0 131.0 131.0 131.0 131.0 132.0 132.0
T3 132.0 132..0 133.0 133.0 133.0 134.0 134.0
T4 140.0 140.0 141.0 141.0 142.0 142.0 143.0
T5 146.0 147.0 147.0 147.0 148.0 148.0 148.0
T6 151.0 151.0 151.0 152.0 152.0 153.0 153.0

Sensory Evaluation Test: In product development, period (after six months) (6 ).Color, taste, odor and
sensory evaluation plays a vital role for evaluation of consistency were the four parameters which were
products [44]. When the quality of a food product is evaluated to compare treatments with others, color was
assessed by means of human sensory organs, the given 40 degrees, taste, odor and consistency were given
evaluation is said to be sensory or subjective. Sensory 20 degrees to every parameter, overall acceptability were
attributes are the most significant quality parameters for calculated as the total of the four parameters (color, taste,
determining consumer acceptance [45]. Sensory odor and consistency) and the total score of these
evaluation is the only method for getting correct opinion parameters is 100 which presents the over-all acceptability
of the target population and consumer acceptance of the [47] and reflects the quality of the products prepared and
product. Different rating scales are used for testing the the acceptability of the products by consumers.
product acceptance, out of these the hedonic scale is
mostly used [46]. Sensory evaluation was determined Color Scores (Sensory Evaluation): Table 12 indicates
three times during storage period, first evaluation time that there were decreases in color scores for control
was immediately after preparation (at zero time) (1 ). treatment (T1) during storage period. On the other hand,st

second evaluation was after three months (3 ). and the it is clear that, color scores for mango nectar supportedrd

last sensory evaluation test was after the end of storage with  Aloe  vera  gel  were  stable during storage  period.

th
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Table 12: Panel test values of mango nectar during storage period at room temperature
At zero time 3  month 6  monthrd th

------------------------------------------------------------ ---------------------------------------------------- ------------------------------------------
Treatment Col. Tas. Odo. Con. OAA Col. Tas. Odo. Con. OAA Col. Tas. Odo. Con. OAA
T1 36.4 19.0 19.2 18.6 93.2 34.8 18.4 18.7 18.6 90.5 33.6 17.8 18.1 18.6 88.1
T2 36.8 18.4 18.6 18.8 92.6 35.6 18.0 18.1 18.8 90.5 34.8 17.5 17.6 18.9 88.8
T3 37.0 17.8 18.2 18.9 91.9 36.0 17.3 17.7 18.9 89.9 35.0 16.8 17.3 19.0 88.1
T4 37.2 16.8 18.1 19.1 91.2 36.4 16.4 17.7 19.1 89.6 35.6 16.0 17.4 19.1 88.1
T5 37.3 16.2 17.8 19.2 90.5 36.6 15.8 17.4 19.2 89.0 35.8 15.5 17.0 19.3 87.6
T6 37.5 15.6 17.2 19.2 89.5 36.8 15.1 16.8 19.2 87.9 36.0 14.8 16.3 19.3 86.4
Col. = Color, Tas. = Taste, Odo. = Odor, Con.= Consistency and 
OAA= Over All Acceptability.

This stability may be due to the antioxidant properties of
Aloe vera gel. The highest color score recorded in the first
analysis at zero time and the lowest color score was
observed in the third analysis after six month. The best
color was scored in treatment T5 and T6 in mango nectar.
Accordingly it is clear that treatments which use large
amount  of Aloe vera gel are the best in mango nectar.
The lowest color score was occurred in control sample T1
when Aloe vera gel was absence.

Taste Scores (Sensory Evaluation): Table 12 refers that Fig. 2: Effect of aloe gel concentrations on total
there are a decrease in taste scores for all treatments bacterial counts in mango nectar during storage
during storage period. The highest taste score was at room temperature. 
observed at zero time. There were slight differences
between treatments in mango nectar. The best taste was treatment T5 and T6 in mango nectar. The highest score
scored in treatment T1 and T2. Accordingly, it is clear that was achieved by treatment T5 and T6 when 20 % and 25
the highest taste score was observed in control sample % Aloe vera gel were added in mango nectar.
which Aloe vera gel was absence. The lowest taste score
was occurred in treatments T6 in mango nectar when 25% Microbiological Evaluation: The effect of Aloe vera gel
Aloe vera gel was added. on total bacterial counts in mango nectar during storage

Odor Scores (Sensory Evaluation): Table 12 describes nectar was placed into six treatments. All treatments were
that there are a decrease in odor scores for all treatments treated with Aloe vera gel at concentrations 0, 5, 10, 15, 20
during storage period. The highest odor score was and 25 %. Total bacterial counts were determined as
obtained at zero time and after the third month. There were CFU/ml at zero time point then after three and six months
slight differences between treatments in mango nectar. of storage. The high concentrations of Aloe vera (20 and
The best odor was scored in treatment T1. Accordingly it 25 %) resulted in a dramatic fall in the levels of total
is clear that the highest odor score was observed in bacterial counts. Total bacterial counts decreased from
control treatment which Aloe vera gel was absence. The log  3.9 ± 0.06 CFU/ml in control treatment at zero time
lowest odor score was occurred in treatments T6 in mango point to log  2.05 CFU/ml as a result of Aloe vera gel
nectar when 25% Aloe vera gel was added. addition with 20 and 25 % (Fig. 2).

Consistency Scores (Sensory Evaluation): From data Effect of Aloe Vera Concentrations on Total Bacterial
recorded in the Table 12, it was clear that consistency
scores for all treatments during storage period were
stable. There were no significant differences between
consistency at the zero time and after the sixth month.
There were slight differences between treatments in
mango  nectar. The  best   consistency   was   scored   in

at room temperature was investigated (Fig. 2). Mango

10

10

Counts in Mango Nectar During Storage at Room
Temperature: The mechanism of action of the Aloe vera
gel on the lysis of bacterial cells may be due to the pore
formation in the cell wall and the leakage of cytoplasmic
constituents by the active components such as alkaloids
and saponins present in the gel as revealed by Shelton
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[48]. In general, there are over 75 known ingredients in the 2. Choudhary, R. and R.V. Tandon, 2009. Consumption
Aloe vera leaf gel and they are all contained in about 3%
of the plant, the rest (97%) being water, so they are
obviously present only in small amounts. Their action is
thought to arise from the synergistic effect of these
substances; they can be linked to work together as a team
so that the total effect is greater than would be expected
from the individual effect of each substance [48]. The data
obtained in the present study revealed strong
antibactericidal activity of Aloe vera gel. This activity may
be attributed to a number of pharmacologically active
compounds including tannins; alkaloids, flavonoids, as
well  as  saponins  have  a  direct antimicrobial activity
[49-52]. Despite the fact that, global antibiotic resistance
by bacteria is becoming an interesting public health
concern, discovering a new antibacterial agent such as in
Aloe vera gel is promising and could be used as
alternative herbal remedy. Depending on the presented
results, Aloe vera gel could represent a new source of
potent anti-microbial, nontoxic and less expensive remedy
than drugs and also it can be used as natural preservative
agent in some foods.

CONCLUSION

The observations reveal that, the aloe gel may serve
as natural antioxidant as well as antimicrobial agent,
useful as a nutraceuticals for reducing the intensity of
some of the diseases arising out of oxidative deterioration
in humans if not preventing them and also for enhancing
the safety of foods from microbial spoilage. Thus, the aloe
gel could be utilized for bio-fortification of various foods
as a source of antioxidant rich ingredient, nutraceuticals
or as a natural preservative. It could be concluded that
20% Aloe vera gel addition in mango nectar production is
safe, economical, has high therapeutic and nutrition
values besides increasing TSS and viscosity. Also, it can
expand the storage period for a long period due to its anti-
oxidant and antimicrobial properties. Furthermore, aloe gel
does not appear to affect mango nectar appearance. So, it
is potential safe, natural and environmentally friendly
alternative of conventional synthetic preservatives and
functional ingredients.
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