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ABSTRACT 

 

Over 360 species of Aloe are known among this 

Aloe barbadensis. MILLER is most used species. Aloe Vera 

juice is extracted from Aloe barbendesis having antioxidant 

properties that may provide several health benefits. 

Consumers are interested and willing to look at natural 

alternatives for health benefits. Objective of this study was 

to determine the antioxidant potential of Aloe vera (whole 

leaf, leaf skin and leaf gel) and to develop a product using 

Aloe vera juice.  Aloe Jello was prepared using Aloe Vera 

juice, unflavored gelatin, Stevia (as a sweetener) and small 

pieces of Aloe Vera. A 5-point Hedonic scale sensory test 

was conducted in the sensory laboratory with 30 untrained 

panelists. The shelf-life experiments were conducted for 

attributes including pH, color and water activity.  Sensory 

test was conducted for the product acceptability in which 

the overall acceptability was scored 4 or better by 50% of 

the panelists. The appearance of the product was liked  

(score 4 or better) by most (74%) of the panelists. The pH of 

Aloe Jello was 3.35 and the water activity (Aw) was 0.96. 

The L*, a*, b* color values of the product were 33.98, 1.53, 

and 15.57, respectively. Results suggest that Aloe Vera may 

have potential for use in food products and nutraceuticals 

to promote its consumption for the associated health 

benefits. 
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LIST OF ABBREVIATIONS 

TPC: Total phenolic content; TFC: Total flavonoid content; 

DPPH: 1,1-diphenyl-2picrylhydrazyl; TEAC: Trolox equivalent 

antioxidant capacity; FRAP: ferric reducing antioxidant 

power; ORAC: Oxygen Radical absorbance capacity; NORS: 

Nitric Oxide Radical Scavenging; G.A.E: Gallic Acid 

Equivalent; DW: Dry Weight; C.E: Catechin equivalent; T.E: 

Trolox equivalent; MWE: Methanol whole Aloe vera leaf 

extract; MSE: Methanol leaf skin extract; MGE: Methanol 

leaf gel extract; AWE: Aqueous whole Aloe vera leaf extract; 

ASE: Aqueous leaf skin extract; AGE: Aqueous leaf gel 

extract; ABTS: 2,2'-azino-bis(3-ethylbenzothiazoline-6-

sulfonic acid; WE: Whole Aloe vera leaf extract; SE: Aloe 

vera leaf skin extract; GE: Aloe vera leaf gel extract. 

 

INTRODUCTION 

In There are over 360 species of Aloe known, with 

Aloe barbadensis MILLER being the most used species.  It is 

a xerophytic plant which belongs to the family Liliaceae.  

The plant is found in dry and arid regions.  The plant body 

can be divided into two main parts based on its use for 

research purposes: the leaves which contain a high 
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concentration of anthraquinone compounds and the gel.  

The leaves and gel are used as food and are also known for 

their medicinal properties such as curing skin problems, and 

treating burns and wounds [1, 2].  Aloe vera is also used as a 

food supplement or a nutraceutical.   Polysaccharides in the 

pulp of the plant include glucuronic acid containing 

polysaccharides [3, 4], mannan [5, 6, 7, 8, 9, 10, 11], 

galactan [12], arabinorhamnogalactan [13], arabinan [12] 

and others. Diabetes mellitus is an abnormality linked to 

connective tissues.  The abnormalities can be quantitative 

[14] and qualitative [15, 16, 17] such as the decrease in 

collagen content of the skin due to acceleration in 

degradation of the young collagen cell or reduction in 

biosynthesis of collagen.  This process is followed by an 

increase in the production of free radicals' [18, 19, 20] or by 

antioxidant defense dysfunctions [21, 22, 23].  In diabetic 

patients, these abnormalities are the main cause of defects 

in the wound healing capability of the body (24).  The major 

cause for development, progression and complications 

related to diabetes is believed to be oxidative stress [25, 

18].  An increase in number of free radicals' cause damage 

to cellular proteins, lipids in the membranes and nucleic 

acids which results in cell death. A major focus of this 

research will be the study of antioxidants present in Aloe 

vera responsible for health benefits against chronic diseases 

such as diabetes.  The antioxidant defense system consists 

of various components which includes vitamins (A, C, and 

E), glutathione, and phase II enzymes such as superoxide 

dismutase, catalase, glutathione peroxidase, and reductase) 

[26, 27].  The formation of free radical species is involved in 

etiology of several chronic illnesses, the antioxidant defense 

system protects the body against these adverse health 

effects [28].   

Consumers are considering natural products for 

several health benefits.  The average American has become 

more concerned about their health, from millennials all the 

way to the swing generation, whether it is losing or 

maintaining weight.  A survey (Functional Foods/ Foods for 

Health Consumer Trending Survey) conducted by 

International Food Information Council showed that 80% of 

Americans believe that functional foods improve overall 

health.  It also revealed that 69% of Americans believe foods 

and beverages containing functional ingredients may 

improve physical and mental performance and 68% believe 

that these can improve overall appearance [29].  Therefore, 

consumers are more interested in looking for alternatives 

which may help control and prevent chronic diseases such 

as diabetes, cancer and others.  This may be the reason for 

an increased interest in specialized meal plans.  As 

consumers are becoming more aware of labels, the trend is 

moving more towards cleaner labels, more natural, as well 

as chemical-free products.   Another trend for 2016 includes 

specific foods that can be deemed “lifestyle enhancers,” or 

products that boost overall health.  With the world 

becoming faster paced, “on-the-go” meals are the norm 

with an increase in snack consumption.   There is an 

increase in the consumption of fortified foods because of 

the convenience factor [30], in addition to large number of 

Americans more deficiency in micronutrients.  Based on this 

information, the idea of developing an Aloe vera product 

arose because of the need to provide products that are 

more satisfying for those health-conscious consumers.  

 

Statement of problem 

Phytochemicals are biologically active secondary 

metabolites that are naturally found in plants.  These are 

not essential for sustaining life; however, research [31] has 

demonstrated that they may offer protection against some 

of the leading causes of death in the U.S. including chronic 

diseases such as diabetes.   

 

Justification of Study   

Type 2 diabetes mellitus is one of the major health 

related threats in developed and developing countries.  In 

the past decades, drugs have been used to manage this 

metabolic disorder, which are expensive and have side 

effects which can add to the complications in the body.  

Hence, to solve this problem many researchers are focusing 

on alternative treatments which do not harm the health of 

the patients.  In the present scenario, the interests of the 

public towards natural products have led scientists to 

research on the effects of certain plant extracts in the 
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treatment of this disorder.  Therefore, further studies are 

required to identify a specific mechanism of antioxidants 

which may contribute to the therapeutic properties of Aloe 

vera. 

 

OBJECTIVES 

The study was carried out to draw comparison in 

the antioxidant properties of the methanol and water 

extracts of this plant.  The objectives of this study were 

multifaceted and included determination of the total 

phenolic content, total flavonoid content and total 

antioxidant activity of Aloe vera, whole, skin & gel extracts 

evaluated by 2,2-diphenyl-1-picrylhydrazyl radical solution 

(DPPH), Ferric reducing antioxidant potential (FRAP), oxygen 

radical absorbance capacity (ORAC), Trolox equivalent 

antioxidant capacity (TEAC), and nitric oxide radical 

scavenging activity (NORS). Second, to determine the 

inhibitory effect of Aloe vera extracts on α-amylase, α-

glucosidase, and lipase enzymes. Third, to develop a 

product using Aloe vera (Aloe jello).  

 

MATERIALS AND METHODS 

Chemical analysis was conducted to evaluate the 

antioxidative properties of Aloe vera. Then, a product was 

developed using Aloe vera gel. 

 

Sample preparation 

Fresh Aloe vera leaves were purchased from 

Garden Cove (Huntsville, AL).  The leaves were divided into 

two sections.   Sections of the leaves were cut into small 

pieces (size about 3mm) and weighed.   The other Aloe vera 

leaves were used for extraction of gel.   For extraction of 

gel, the skin was removed from one side, and the gel 

removed, and weighed.   The skin was also cut into pieces, 

stored in an airtight bag and weighed.   Following freeze 

drying (VirTis Genesis 35L SpScientific, Warminster, PA), 

methanol and water extracts were prepared.  These extracts 

were further used for antioxidant, and chemical assays. 

 

 

Chemical analysis 

Chemical analysis of Aloe vera as whole, gel and 

skin were carried out on water and methanol extracts.  The 

chemical assays included tests for phenolic, flavonoid 

components and antioxidant properties. 

 

Total phenolic content 

The Folin-Ciocalteau method [32] with slight 

modifications was followed to determine the total 

polyphenols.   

 

Total flavonoid content 

The colorimetric assay proposed by Marinova, 

Ribarova, & Atanassova [33] was used to determine the 

flavonoid content using catechin as a standard.   

 

Antioxidant assays 

The antioxidant activity of Aloe vera extracts was 

tested using selected assays such as FRAP, TEAC, nitric 

oxide, and ORAC. 

 

Ferric Reducing Antioxidant Potential 

FRAP (Ferric Reducing Antioxidative Potential) 

assay was conducted which measures the potential of 

antioxidant to reduce a ferrous ion to Ferric ion using the 

method developed by Benzie & Strain [34] with slight 

modifications using the ferrous sulfate (FeSO4.7H2O) 

standard.   

 

Oxygen Radical Absorbance Capacity (ORAC) 

ORAC assay was determined using the method 

developed by Huang et al [35] with slight modifications.  

Samples were compared against a diluted Trolox standard.   

 

Trolox Equivalent Antioxidant Capacity (TEAC) 

TEAC of extracts was determined using the 

protocol suggested by Miller et al., [36] with slight 

modifications.   
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Nitric oxide radical scavenging activity (NORS) 

The nitric oxide radical scavenging activity was 

determined using modified Griess Illosvoy reagent [37].    

 

RESULTS & DISCUSSION 

Table 1 shows the total phenolic content in the 

aqueous and methanol extracts of whole leaf, skin and gel 

of Aloe vera. The methanol whole extract (MWE) had 

significantly higher polyphenols as compared to methanol 

skin and gel extracts (MSE & MGE).  Similar trend was 

observed in aqueous extracts with aqueous whole extract 

having the higher phenolic content then skin and gel 

extract.  The phenolic content was significantly (p≤0.05) 

higher in AWE (aqueous whole extracts) (58.4 mg GAE/100g 

DW) compared to ASE (aqueous skin extract) (14.7 mg 

GAE/100g DW) and AGE (aqueous gel extract) (13.7 mg 

GAE/100g DW).  However, phenolic content in ASE and AGE 

were not significantly different.  Methanol skin extract 

(MSE) (11.2 mg GAE/ 100 g DW) and Methanol gel extract 

(MGE) (7.9 mg GAE/ 100g DW) had significantly (p≤0.05) 

lower polyphenol compounds compared to MWE (20.1 mg 

GAE/100g DW).  The phenolic content in AWE was 2.9 times 

higher compared to MWE.   No significant differences were 

observed in phenolic content between ASE (14.7 mg GAE/ 

100g DW) and MSE (11.2 mg GAE/ 100 g DW).  Similarly, no 

significant differences were seen in the phenolic content 

present in AGE (13.7 mg GAE/ 100g DW) and MGE (7.9 mg 

GAE/ 100g DW).  Overall, WE had significantly (p≤0.05) 

higher phenolic content compared to SE and GE (Aqueous & 

Methanol extracts). 

 Research has shown diet in particular functional 

foods, to play a major role in prevention of chronic diseases.  

Functional foods are foods containing antioxidants, 

minerals, vitamins, omega-3 fatty acids, or even dietary 

fiber are known to be beneficial in reducing the risk of 

chronic diseases.  These functional ingredients can be found 

in plants, and oils from marine animals [38, 39].  

Antioxidants present in plants are tocopherols, carotenoids, 

ascorbic acid, polyphenols, and flavonoids, which may 

provide protective effects against degenerative diseases 

[40].  Studies [41, 42] have demonstrated several biological 

effects related to the consumption of foods rich in 

phytochemicals.  These compounds may be effective in 

reducing the risk associated with chronic diseases such as 

diabetes and cancer [43].  The factors such as nature of 

plants, temperature, and polarity of the solvent along with 

the extraction method used may affect the extraction of 

phenolic compounds in plant foods.  For example, methanol 

due to its lower polarity compared to water can extract 

most polyphenols in plant materials [44, 45].  In the present 

study three different parts of the Aloe vera leaf were used 

with two different solvents to quantify the total phenolic, 

flavonoid and antioxidant capacity of Aloe vera.  Phenolic 

compounds act as antioxidants and play a crucial role in the 

neutralization of free radicals based on their redox reaction 

potential [46].  Phenolic compounds reduced the FC reagent 

resulting in the formation of a blue color, which was 

measured at 750 nm against a Gallic acid standard.  Total 

phenolic content of AWE (5.84 mg/100g) was significantly 

(p≤0.05) higher compared to ASE and AGE.  Likewise, MWE 

(2.01 mg/100g) had significantly (p≤0.05) higher phenolic 

content compared to MSE and MGE (p≤0.05).  The total 

phenolic composition is consistent in this study compared 

to previous research conducted [47, 48]. 

Total flavonoid content of the aqueous and 

methanol Aloe vera extracts for the whole leaf, skin and gel 

was determined, and the results are presented in Table 2.  

Total flavonoids in AWE were 1.6 to 1.9-fold higher 

compared to ASE and AGE.  However, there were no 

significant differences in the flavonoid content in ASE (2.7 

mg CE/ 100g DW) and AGE (2.3 mg/100g DW).  Significantly 

(p≤0.05) higher total flavonoids were seen in MWE (6.1 mg 

CE/100g DW) as compared to MSE (0.24 mg CE/100g DW) 

and MGE (1.6 mg CE/100g DW).  However, no significant 

differences were observed in flavonoid content in MSE and 

MGE.   There was a significant (p≤0.05) difference in 

flavonoid content in MWE (6.1 mg CE/100g DW) and AWE 

(4.4 mg CE/100g DW).  Whereas there were no significant 

differences in flavonoid content in ASE, MSE and AGE and 

MGE.  Flavonoid content was over 2.5-fold higher in MWE 
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compared to MSE and MGE. Similarly, flavonoid content 

was about 1.5-fold higher in AWE compared to ASE & AGE. 

Flavonoids are large secondary metabolites in 

plants.   In the present study, flavonoid content was 

determined using the aluminum chloride (AlCl3) 

colorimetric method.  AlCl3 forms stable acid complexes 

with the C-4 keto or hydroxyl group of the flavones and 

flavanols along with the dihydroxyl groups in the A and B 

ring of flavonoids.  Flavonoid content of the Aloe vera 

extracts showed a similar trend as the total phenolic 

content because flavonoids are a major part of the phenolic 

compounds [49].  Flavonoid content of AWE (0.44 mg/100g) 

was significantly (p≤0.05) higher compared to ASE and AGE.   

Likewise, MWE (0.61 mg/100g) had significantly (p≤0.05) 

higher phenolic content compared to MSE and MGE.  The 

whole extract exhibited higher flavonoid content, this may 

be due to the flavonoids in both skin and gel extract as 

whole extract has both parts of Aloe vera. 

 

Antioxidant activity of Aloe vera Extracts 

Table 3 shows the ferric reducing antioxidant 

power (FRAP) of MWE, MSE, MGE, AWE, ASE, and AGE.  AGE 

(13.26 mM Fe (II)/100g DW) had a significantly (p≤0.05) 

higher FRAP compared to ASE (11.79 mM Fe (II)/100g DW), 

and AWE (6.00 mM Fe (II)/100g DW).  Whereas, ASE had a 

1.96-fold higher FRAP compared to AWE.  There were no 

significant differences in FRAP of MWE (15.6 mM Fe 

(II)/100g DW) and MGE (15.76 mM Fe (II)/100g DW).  

However, FRAP in MSE (8.36 mM Fe (II)/100g DW) was 

significantly (p≤0.05) lower compared to MWE and MGE.  A 

significantly (p≤0.05) higher FRAP was also observed in 

MWE as compared to AWE.  Similarly, a 1.2-fold higher 

FRAP was seen in MGE compared to AGE and 1.4-fold higher 

in ASE compared to MSE.  Aloe vera gel (AGE and MGE) had 

higher FRAP compared to whole & skin (AWE, MWE, ASE 

and MSE). 

In the presence of antioxidants, the reducing 

power of Aloe vera extract was determined based on the 

transformation of ferric ion to ferrous ions imparting blue 

color.  In this study, MWE showed potent reducing power.  

However, FRAP was significantly (p≤0.05) lower in AWE 

compared to ASE and AGE.  This may be due to the 

difference in the solvents used.  Methanol due to its lower 

polarity compared to water can extract most polyphenols in 

plant materials [44, 45]. 

Trolox equivalence antioxidant capacity (TEAC) of 

MWE, MSE, MGE, WWE, WSE, and WGE is shown in Table 4.  

TEAC of MSE (167.59 mM T.E/100g DW) was significantly 

(p≤0.05) higher compared to MWE (23.11mM T.E/100g DW) 

and MGE (43.25 mM T.E/100g DW).  Whereas no significant 

difference was seen in TEAC between MWE and MGE.  ASE 

(42.99 mM T.E/100g DW) had significantly (p≤0.05) lower 

TEAC compared to AWE (98.93mM T.E/100g DW), and AGE 

(97.78 mM T.E/100g DW).  However, there was no 

significant difference in TEAC of AWE and ASE.  A 

significantly (p≤0.05) higher TEAC was seen in AWE 

compared to MWE.  Similarly, TEAC in MSE was 4.23-fold 

higher compared to ASE and it was seen to be 3.87-fold 

higher in AGE compared to MGE. 

Nitric oxide radical scavenging activity (NORS) of 

AWE, ASE, AGE, MWE, MSE, MGE is shown in Table 5.  AWE 

(435.94 mM NO/100g DW) had significantly (p≤0.05) higher 

NORS activity compared to AGE (327.07 mM NO/100g DW) 

and ASE (224 mM NO/100g DW).  NORS in ASE was 1.95-

fold lower compared to AWE and 1.46-fold lower compared 

to AGE.   Whereas NORS of AWE was 1.33-fold higher 

compared to AGE.  MGE (116 mM NO/100g DW) had 

significantly (p≤0.05) higher NORS activity compared to MSE 

(48 mM NO/100g DW), and MWE (41.83 mM NO/100g DW).  

While there was no significant difference in NORS in MWE 

and MSE.  AWE had 14.88-fold higher NORS compared to 

MWE.  Likewise, ASE had a 3.8-fold greater NORS compared 

to MSE.  NORS activity in AGE was observed to be 2.98-fold 

lower compared to MGE.   

Oxygen radical scavenging activity of AWE, ASE, 

AGE, MWE, MSE, MGE is shown in Table 6.  AGE had 

significantly (p≤0.05) higher (898.268 mM T.E/100g DW) 

ORAC compared to ASE (293.188 mM T.E/100g DW), and 

AWE (289.977 mM T.E/100g DW).  MWE (226.8 mM 

T.E/100g DW) had a significantly (p≤0.05) higher ORAC 

compared to MGE (182.917 mM T.E/100g DW) and MSE 

(105.439 mM T.E/100g DW).  ORAC was 3.1-fold higher in 
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AGE compared to ASE and AWE.  However, there was no 

significant difference in the ORAC activity of ASE and AWE.  

MWE had a 1.24-fold higher ORAC compared to MGE and 

2.15-fold higher ORAC compared to MSE.   Whereas, MGE 

had a 1.73-fold higher ORAC compared to MSE.  ORAC of 

AWE was significantly (p≤0.05) higher compared MWE.  

Similarly, ORAC was significantly (p≤0.05) higher in ASE 

compared to MSE and AGE was higher compared to MGE.  

Significant differences were observed in the 

scavenging and antioxidant capacity among different Aloe 

vera extracts (AWE, ASE, AGE, MWE, MSE, and MGE) 

estimated based on FRAP, TEAC, NORS and ORAC.  The ABTS 

radical is generated by potassium persulfate, to determine 

the antioxidant activity of hydrogen donating antioxidants.  

Higher TEAC of AGE may be due to the ability to donate 

hydrogen and terminate the oxidation process by 

converting free radicals into their stable forms [50].  

However, lower TEAC was seen in MSE compared to MWE 

and MGE.    

The ORAC method evaluates the absorbance 

capacity of a sample by taking the oxidation reaction 

induced by peroxyl radical to completion through hydrogen 

atom transfer [51].  ORAC activity of AGE was higher 

compared to ASE and AWE.  Sodium nitroprusside generates 

the nitric oxide radical with an optimum pH, which further 

interacts with the oxygen to form nitrite ions.  The nitric 

oxide scavengers compete with oxygen leading to lower 

production of nitrite ions [52].  The antioxidant potential is 

related to the phenolic and flavonoid content of the 

extracts [47, 53, 54, 55, 48].  The remarkably higher 

antioxidant and scavenging capacity of Aloe vera is probably 

due to antioxidant compounds like phenolic, flavonoid, 

vitamins A, C & E and so on. 

 

Product Development 

Sensory Evaluation of Aloe jello 

A 5-point Hedonic scale was used (30 panelists) to 

determine the sensory attributes and to check the overall 

acceptability of the product.  Panelists were asked questions 

about their consumption habits, product attributes and 

their willingness to purchase the product. 

Demographics:  Females were 60% of the total 

panelists participating in the sensory analysis of the Aloe 

jello. Whereas only 40% of the panelists were male.  The 

participants belonged to different ethnic groups, 77% of 

them were African Americans, 10% others, 10% Asians, and 

3% Caucasians.  Most (67%) of the participants were from 

the ages of 17 to 25 years.  Thirty-four percent of the 

individuals on the sensory panel were from the age group of 

26 to 45 years. 

Consumption Habits:  Questions were based on 

the consumption of Aloe vera and its products or gelatinized 

products.  All the panelists consumed Aloe vera once a 

month or never indicating the underutilization of Aloe vera 

in the U.S.  When asked about the consumption of fruits 

60% of the panelists indicated that they consumed fresh 

fruits every day or three times a week.  Whereas rest (40%) 

of the panelists consumed fresh fruits three times a week, 

once a week or once a month. About 63% of the panelists 

consumed sweetened gelatin products once a month or 

never.  While 34% consumed gelatin products every two 

weeks or once a week.  Only 3% of the panelists consumed 

gelatin products three times a week. with no daily 

consumers.  Consumption of Aloe vera juice was very low 

among panelists.  Seventy percent of panelists never 

consumed Aloe vera juice, while 20% consumed it once a 

month and only 10% consumed it every two weeks.  

However, none of the panelists consumed Aloe vera juice 

on a regular basis or often.  Ninety percent of the panelists 

were willing to purchase sweetened gelatin products with 

added health benefits, 3% were not sure and 7% were not 

interested before sampling the product.  Sixty-nine percent 

of panelists were interested in purchasing a sweetened 

gelatin product containing Aloe vera however, 17% were 

not.  Whereas, 14% were not sure about purchasing a 

sweetened gelatin product containing Aloe vera  

Product attributes:  The attributes (Figure 1) 

described for the Aloe jello were color, appearance, taste, 

texture, aroma, sweetness and overall acceptability.  All 

attributes were ranked on a 5-point hedonic scale and 

results are shown in.  Seventy-three percent of the panelists 

liked the color, appearance and texture of the product and 
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gave a score of 4 or better on a 5-point hedonic scale.  

Whereas, taste, aroma and overall acceptability were 

scored 4 or more on a 5-point hedonic scale by ≥ 50% of the 

panelists. Product appearance (Figure 2) was evaluated 

using the following product appearance attributes enticing, 

moist, not appealing, sticky, and dry.  Mouth feel attributes 

(Figure 3) were described as dry, gummy, chunky, chewy 

and smooth.   Fifty-three percent of the panelists rated the 

product as having a smooth mouth feel while, 47% 

perceived it as gummy. 

 

Physiochemical characteristics 

The physiochemical characteristics such as water 

activity, pH, texture and color of Aloe vera product were 

measured.  Figure 4 shows water activity of the Aloe jello.  

No significant difference was seen in the water activity of 

Aloe jello in week 0 (0.961), week 1 (0.962) and week 2 

(0.968).  Figure 5 shows the pH of Aloe jello.  There was no 

significant difference observed in the pH of Aloe jello over 

the period of two weeks.  The pH for week 0 was 3.45, week 

1- 3.41 and week 2- 3.40.  Texture of the Aloe vera product 

(Aloe jello) was observed to have no significant difference 

over a time of two weeks as depicted in Figure 6.  Table 7 

color value L*, a*, b* for Aloe jello over a storage period of 

two weeks.   The negative color value a* is most likely due 

to the green color of the product and no significant 

difference was seen over the storage time.  The L* value for 

week 1 (19.93), week 2 (19.52), week 2 (19.41) were not 

observed to be significantly different.  Similarly, the b* 

value also did not show any significant difference over the 

storage period of two weeks. 

 

CONCLUSION 

Aloe vera is an annual succulent plant which is 

used for various medicinal, cosmetic and nutraceutical 

purposes.  Aloe vera plant and its components have many 

biological activities such as anti-viral, anti-bacterial, laxative, 

protection against radiations, anti-inflammatory and 

stimulation of immune system [56, 57].  Antioxidant, anti-

diabetic and anti-inflammatory effects of Aloe vera were 

determined in this study due to its myriad of health 

benefits.  Our study concluded that all the Aloe vera 

extracts (whole, skin and gel) regardless of extraction 

solvents showed antioxidant potential.   

To evaluate the health benefits particularly, the 

anti-diabetic potential of Aloe vera, a study needs to be 

performed to observe the protective effects of its extracts 

against glucose induced cytotoxicity in pancreatic (HIT-T15) 

cells.  Aloe vera juice was used in the Aloe jello developed in 

this study.  Aloe jello was bitter as per the comments given 

by the sensory panel, which might be due to use of stevia 

and Aloe juice.  Further research needs to be conducted to 

overcome the bitter after taste by utilizing different 

sweetening agents. 

 

LIMITATIONS 

The antioxidant properties of Aloe Vera might vary based on 

the environmental growth conditions, maturity and the 

cropping cycle of the plant. Other issues include the 

extraction of phytochemicals specially from the whole 

leaves and the jell as well. 
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FIGURES 

 

 
 

Figure 1. Product attributes for the Aloe vera product (Aloe jello).  n=30. 

Values are presented as the percent of total panelists.  Ranked 4 or higher on 5-point hedonic scale 
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Figure 2. Product appearance described by the panelists.  n=30. Values show percent of panelists 

 

 

Figure 3. Mouth feel descriptions given by the panelists for the Aloe vera product (Aloe jello).  n=30 

Values are given as percent of total panelists. 
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Figure 4.  Water activity of Aloe jello. 

Values are means ± SEM, error bars without a common letter (abc) differ (p ≤ 0.05). 
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Figure 5.  pH of Aloe jello over a period of two weeks. 

Values are means ± SEM, error bars without a common letter (abc) differ (p≤0.05). 
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Figure 6.  Texture of Aloe jello. 

Values are means ±SEM, error bars without a common letter (abc) differ (p≤0.05). 
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TABLES 

 

Table 1. Total polyphenol content in Aloe vera extracts. 

Treatments Aqueous Extracts 
(mg GAE/100g DW) 

Methanol Extracts 
(mg GAE/100g DW) 

WE 5.84
 
±0.34

 ax
 2.01±0.05

 bx
 

SE 1.47±0.04
 ay

 1.12±0.03
 ay

 

GE 1.37±0.16
 ay

 0.79±0.03
 az

 

Values (n=3) are means ± SEM; Means in the column with superscript (
xyz

) without a common letter differ (p≤0.05).  Means in 
rows with superscripts (

ab
) without a common letter differ (p≤0.05). 

Abbreviations: WE- whole Aloe vera leaf extract, SE- Aloe vera leaf skin extract, GE- Aloe vera leaf gel extract, GAE- Gallic acid 
equivalent, DW- dry weight. 

 
 

Table 2.  Total Flavonoid content in Aloe vera extracts.  
 

Treatments Aqueous Extracts 
(mg CE/100g DW) 

Methanol Extracts 
(mg CE/100g DW) 

WE 0.44
 
±0.02

 bx
 0.61±0.04

 ax
 

SE 0.27±0.007
 ay

 0.24±0.02
 ay

 

GE 0.23±0.004
 ay

 0.16±0.01
 ay

 

 
Values (n=3) are means ± SEM; Means in the column with superscript (

xyz
) without a common letter differ p≤0.05.  Means in the 

rows with superscripts (
ab

) without a common letter differ (p≤0.05). 
Abbreviations: WE- whole Aloe vera leaf extract, SE- Aloe vera Leaf Skin extract, GE- Aloe vera leaf Gel extract, CE- Catechin 

equivalent, DW- dry weight. 
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Table 3.  Ferric reducing antioxidant power of Aloe vera extracts. 
 

Treatments Aqueous Extracts 
(mM Fe(II)/100g DW) 

Methanol Extracts 
(mM Fe(II)/100g DW) 

WE 6.00
 
±0.02

 bz
 15.6±0.04

 ax
 

SE 11.79±0.007
 ay

 8.36±0.02
 by

 

GE 13.26±0.004
 ax

 15.76±0.01
 bx

 

 
Values (n=3) are means ± SEM; Means in the column with subscript (

xyz
) without a common letter differ p≤0.05.  Rows with 

superscripts (
ab

) without a common letter differ. 
Abbreviations: WE- whole Aloe vera leaf extract, SE- Aloe vera Leaf Skin extract, GE- Aloe vera leaf Gel extract, CE- Catechin 

equivalent, DW- dry weight. 
 
Table 4.  Trolox equivalent antioxidant capacity of Aloe vera extracts 
 

Treatments Aqueous Extracts 
(mM TE/100g DW) 

Methanol Extracts 
(mM TE(II)/100g DW) 

WE 98.93
 
±6.29

 ax
 23.11±0.14

 by
 

SE 42.99±0.11
 ay

 167.58±1.71
 bx

 

GE 97.78±4.2
 ax

 43.25±1.08
 by

 

 
Values (n=3) are means ± SEM; Means in the column with subscript (

xyz
) without a common letter differ (p≤0.05).  Rows with 

superscripts (
ab

) without a common letter differ (p≤0.05) with in the Aloe sections (whole, skin & gel). 
Abbreviations: WE- whole Aloe vera leaf extract, SE- Aloe vera Leaf Skin extract, GE- Aloe vera leaf Gel extract, TE- Trolox 

equivalent, DW- dry weight. 
 
Table 5.  Nitric Oxide radical scavenging activity of Aloe vera extracts. 
 

Treatments Aqueous Extracts 
(mM NO/100g DW) 

Methanol Extracts 
(mM NO/100g DW) 

WE 435.94
 
±11.67

 ax
 41.83±1.67

 by
 

SE 224.00±21.39
 ay

 48.00±1.25
 by

 

GE 327.07±11
 az

 116.00±0.83
 bx
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Values (n=3) are means ± SEM; Means in the column with superscript (
xyz

) without a common letter differ p≤0.05.  Means in the 
rows with superscripts (

ab
) without a common letter differ p≤0.05. 

Abbreviations: WE- whole Aloe vera leaf extract, SE- Aloe vera Leaf Skin extract, GE- Aloe vera leaf Gel extract, CE- Catechin 
equivalent, DW- dry weight. 
 
Table 6.  Oxygen Radical Absorbance Capacity of Aloe vera extracts 
 

Treatments Aqueous Extracts 
(mM TE/100g DW) 

Methanol Extracts 
(mM TE/100g DW) 

WE 289.98
 
±1.06

 ay
 226.80±1.93

 bx
 

SE 293.19±0.64
 ay

 105.44±0.56
 bz

 

GE 898.27±1.37
 ax

 182.92±1.09
 by

 

 
Values (n=3) are means ± SEM; Means in the column with superscript (

xyz
) without a common letter differ (p≤0.05), comparing 

among Aloe vera parts.  Means in the rows with superscripts (
ab

) without a common letter differ (p≤0.05), comparing between 
solvents. 

Abbreviations: WE- whole Aloe vera leaf extract, SE- Aloe vera Leaf Skin extract, GE- Aloe vera leaf Gel extract, TE- Trolox 
equivalent, DW- dry weight. 

 
Table 7.  Color values for top of Aloe jello. 
 

Time (in weeks) L* a* b* 

Week0 19.93±1.29
a 

-3.22±0.20
a
 18.40±2.25

a
 

Week1 19.52±0.59
a
 -3.33±0.29

a
 18.16±2.9

a
 

Week2 19.41±1.02
a
 -3.47±0.16

a
 18.02±2.09

a
 

Values are means ±SEM, means in the columns with superscripts (
abc

) without a common letter differ (p≤0.05). 
  

 


