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ABSTRACT 
Aloe vera (Aloe (L.) Burm.) is considered a miracle plant. Its thick leaves have been widely recognized 

for their medicinal and therapeutic uses, both ancient and modern. This review aims to critically evaluate 

the vitamins, minerals, enzymes, and bioactive compounds in the gel, which exhibits antioxidant, 

antibacterial, and anti-inflammatory effects. It treats most digestive problems and combats various 

infections. It also helps stabilize blood sugar levels and improves overall health and appearance. Aloe 

vera is a staple plant with numerous health benefits. 

This study, conducted using the databases PubMed, Scopus, Web of Science, and Google Scholar, 

focused on peer-reviewed publications from 2000 to 2025, examining both traditional and contemporary 

literature on the botanical description of aloe vera, its phytochemicals, pharmacological activity, and 

medicinal uses. By discussing the mechanisms of action of its bioactive components and their medical 

applications, this review connects empirical knowledge with scientific research. 

Ultimately, understanding the broad pharmacological spectrum of aloe vera and its bioactive components 

contributes to the development of evidence-based herbal medicines. Realizing the full medicinal potential 

of this plant in modern medicine requires standardization, clinical validation, and the development of 

innovative pharmaceutical formulations. 

Conclusion: 

Its various pharmacological activities make aloe vera a popular therapeutic plant with many health 

advantages. Its well-known anti-inflammatory, antimicrobial, immunomodulatory, antidiabetic, 

anticancer, and wound-healing qualities make it beneficial in traditional and contemporary medicine.  

Due to advances in analytical chemistry, we now know more about Aloe vera's chemical composition, 

allowing for its safe and effective use in food, cosmetics, and alternative medicine. 

Despite extensive Aloe vera research, certain areas need further study.  Aloe-derived products should be 

standardized and quality-controlled in future research to achieve consistent therapeutic results.  

Metabolomics, transcriptomics, and proteomics will be required to understand the bioactive chemicals' 

modes of action. To prove its pharmacological claims and establish long-term safety, bigger and more 

diversified clinical studies are required.  Researchers should create new formulations and medication 

delivery technologies to improve Aloe-based treatments' bioavailability and stability. 

Therefore, combining traditional wisdom with contemporary science may reveal novel bioactive 

compounds and improve Aloe vera's medicinal potential.  Future herbal medicines will be safer, more 

effective, and scientifically verified by integrating empirical traditional medicine with evidence-based 

contemporary pharmacology. 

Key words: Liliaceae; Aloe vera; therapeutic properties; phytochemical; bioactive compounds; 

antioxidant. 
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INTRODUCTION 
Aloe vera, scientifically known as Aloe barbadensis Miller, Aloe vera gel has proven its 

effectiveness in traditional medicine for centuries in various countries.Aloe vera has been used to 

heal burns, wounds, gastrointestinal issues, and skin conditions in a number of ancient medical 

systems, such as Ayurveda, Unani, and traditional Chinese medicine.One of the few succulent 

plants that has always held a significant position in the pharmacopoeias of numerous cultures 

worldwide is aloe vera. It was utilized in mummification ceremonies by the ancient Egyptians, 

and since 400 BC, it has been used in traditional Chinese and Indian medicine. According to 

Dioscorides, it is used to treat nearly every illness, including eye irritation and insomnia. Aloe 

Vera is a medicinal plant that is grown for a variety of uses in food, medicine, and health 

products [1]. Aloe vera is a perennial herbaceous plant classified within the Liliaceae family. 

According to [2], it is a tropical or subtropical perennial with lanceolate leaves with jagged edges 

and pointed tips. It may reach a height of 60-100 cm and is either stemless or extremely short 

stemmed, with spreading branches.  Some cultivars include thick, meaty leaves that range in 

color from green to grey-green, as well as white dots on the stem's top and lower surfaces. The 

plant has a serrated edge and small white teeth. The yellow tubular corolla of each drooping 

blossoms is 2–3 cm long. Summer sees the production of flowers on a spike that can reach 90 cm 

in height. Aloe vera forms arbuscular mycorrhiza, a symbiotic relationship with other Aloe 

species that improves the plant's access to soil mineral [3]. The leaves of this plant are triangular. 

The leaves are fleshy and bear fruits that are packed with seeds, along with golden tubular 

blossoms. The three layers of a leaf are as follows: the innermost, transparent layer, which is 

99% water; the middle, latex-containing layer, which contains bitter yellow sap; and the outer, 

thick, 15–20 cell peel, which protects the leaf from damage and synthesizes carbohydrates and 

proteins. A network of blood arteries located inside the skin is in charge of carrying materials 

like starch and water (phloem and xylem) [4]. 

Aloe vera has numerous therapeutic properties and pharmacological benefits for both humans 

and animals, making it a very significant and effective herbal plant among many others. Aloe 

vera is also utilized medicinally in a variety of our cultural systems. As an antibacterial, aloe 

vera eliminates or stops the growth and development of microorganisms, including fungi, 

protozoa, and bacteria. Antimicrobial medications either eliminate and suppress microorganisms 

or prevent the growth and development of germs (microbiostatic therapy). These plants' many 

parts helped treat various medical conditions [5]. 

Many research have looked into Aloe vera, however most of them only look at certain 

pharmacological qualities or isolated bioactive chemicals. There isn't much connection between 

traditional applications and recent scientific results.  Consequently, there is an increasing need 

for a thorough and current evaluation that integrates data from both traditional and modern 

sources. 

The current study seeks to provide a comprehensive examination of Aloe vera by encapsulating 

its botanical attributes, phytochemical constituents, pharmacological properties, and medicinal 

uses.  This study aims to emphasize contemporary scientific data that substantiates its medical 
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efficacy, pinpoint research deficiencies, and provide prospective avenues for further 

investigation and use in pharmaceuticals. 

 

Plant Description 

Herbs can grow up to 160 cm in height (Figure 1). Stems are either nonexistent or very short (up 

to 30 cm), and they readily sucker to create dense clusters. Rhizomes that creep horizontally 

often multiply at the nodes. The leaves are linear-lanceolate and have 16–20 subbasins. They are 

slightly spaced in seedlings and new shoots, and they are upright to slightly spreading. They are 

pale green and may have pale patches in very young plants. The apex is pointy with two or three 

points, and the edge is swollen with clear, liquid sap. Petiole and stipules are missing [6]. 

Taxonomical Classification  

Kingdom:     Plantae 

Order:          Asparagales 

Division:     Spermatophyte 

Subdivision: Angiospermae 

Class:   Monocotyledoneae 

Genus: Aloe 

Species: barbadensis Mill 

Synonyms: Aloe, Musabbar, Kumari. [7].  

Aloe vera cannot tolerate temperatures too low or too high because it is grown in warm tropical 

climates. Slowly expanding to 0.8 m, perennial with evergreen foliage.  Soil types ranging from 

sandy to loamy are ideal for plant growth.  As long as the soil is good enough, the plants will do 

quite well in typically poor soil. The plant prefers acidic, neutral, and alkaline soil. It cannot 

grow in the shadow. It thrives in damp or dry soil and may tolerate dry spells. Xerophytic plants 

are what they are. It can proliferate through seeds. In the spring, seeds are planted in a warm 

greenhouse [6]. At 16°C, it usually takes one to six months for the seed to sprout. The seedlings 

are transferred to pots that contain significantly less soil. They may grow in full sunshine for the 

first two seasons.  A lot of the time, the counterweight will be accessible in the spring.  Isolating 

plants at any time of year that experience a temperature spike high enough to promote new 

growth and regeneration enables them to generate balance without limitations [8]. 
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Figure 1: Aloe vera plant 

 

Aloe vera's chemical constituents  

Three layers constitute the majority of the aloe vera leaves. The 15–20 cells that constitute the 

thick outer layer, called the rind, are responsible for producing proteins and carbohydrates. A 

rind contains vascular bundles like xylem and phloem. Aloe gel is a popular ingredient in many 

skin care products you can buy without a prescription. It has a pH of 4.5 and is 99% water.  The 

gel also contains glucomannan, a polymer that softens the skin.  Aloe emodin, aloetic acid, 

anthranol, barbaloin, isobarbaloin, emodin, and the ester of cinnamic acid are all types of 

anthraquinones or anthrones.  Aloin and emodin may help with pain, fight viruses, and even kill 

bacteria [9]. 

In addition to secondary amino acids such as aspartic acid, glutamic acid, alanine, arginine, 

cysteine, glycine, histidine, proline, hydroxyproline, serine, and tyrosine, Aloe vera oil is a good 

source of amino acids, including isoleucine, leucine, lysine, methionine, phenylalanine, 

threonine, and valine.  Calcium, chlorine, copper, chromium, iron, lithium, magnesium, 

manganese, phosphorus, potassium, sodium, and zinc are among the several minerals and trace 

elements that are present in it .Vitamins A, B1, B2, B3, B6, B9, B12, C, and E are among the 

many that are abundant in it.  Alkaline phosphatase, amylase, bradykinin, carboxypeptidase, 

catalase, cellulase, lipase, peroxidase, sterols, beta-sitosterol, lupeol, campestral, cholesterol, 

salicylic acid, gibberellins, lupeol, lignin, uric acid, and arachidonic acid are among the 

numerous enzymes that are present in high concentrations [10]. 

Proteins make up 7% of Aloe vera gel, whereas lipids account for 4%, minerals for 16%, 

carbohydrates for 17%, polysaccharides for 55%, and phenolic compounds for 1%.  Among the 

several vitamins found in aloe vera gel are the powerful antioxidants vitamin A, vitamin C, and 

vitamin E. There is also folic acid, choline, niacin, vitamin B2 (riboflavin), and vitamin B1 
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(thiamine). The mucilage layer of the plant, which surrounds the inner parenchyma or gel 

beneath the rind, is where carbohydrates are found. They consist of both polysaccharides and 

monosaccharides. The most significant were the glucomannans, which are long-chain 

polysaccharides that include glucose and mannose.  Also, there are trace levels of xylose, 

rhamnose, galactose, and arabinose in addition to the triterpenoid lupeol [11] , Table 1 is a 

summary Aloe vera's chemical constituents  .  

 

Table 1: Aloe vera Compounds: Classification and Biological Activities 

Compound Class Biological Activity 

Glucomannan 

polysaccharides Moisturizing, wound 

healing, immune 

support 

Xylose, Rhamnose, 

Galactose 

Monosaccharides Structural & metabolic 

roles 

Aloin, Emodin, 

Aloe-emodin, 

Barbaloin 

Anthraquinones / 

Anthrones 
Antimicrobial, 

antiviral, analgesic 

Essential & non-

essential amino 

acids 

Amino Acids 
Tissue repair, cell 

growth 

Ca, Mg, Zn, Fe, K 
Minerals Metabolic & 

enzymatic support 

A, B-complex, C, E 
Vitamins Antioxidant, immune 

& metabolic support 

Amylase, Catalase, 

Lipase 

Enzymes Anti-inflammatory, 

metabolic functions 

β-sitosterol, Lupeol, 

Campesterol 

Sterols 
Anti-inflammatory 

Lupeol Triterpenoids Anti-inflammatory 

Salicylic acid, 

Cinnamic acid ester 

Phenolic acids / 

Esters 

Anti-inflammatory, 

antioxidant 

Various neutral 

lipids 

Lipids 
Cell protection 

Structural proteins 

in gel 

Proteins 
Tissue repair 

Glucomannan 

lysaccharides Moisturizing, wound 

healing, immune 

support 

Xylose, Rhamnose, Monosaccharides Structural & metabolic 
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Galactose roles 

 

Pharmacological Activities. 

Because of its large range of bioactive phytoconstituents, aloe vera is well known for having a 

comprehensive pharmacological profile. Preclinical and clinical research have investigated its 

therapeutic potential in a range of illness states over the years. Aloe vera exhibits anti-

inflammatory, antioxidant, antibacterial, wound-healing, antidiabetic, immunomodulatory, 

hepatoprotective, and anticancer pharmacological effects that cut across multiple biological 

systems. The leaf gel and latex contain polysaccharides, anthraquinones, phenolics, sterols, and 

enzymes that work in concert to produce these effects. Table 2 shows some of the 

pharmacological activities. This property applies to all parts of the aloe vera plant, including the 

whole leaf extract and the gel [12]. 

 

Table 2: Some of the pharmacological activities of Aloe vera with references. 

Pharmacologi

cal activity 

Description 
Ref. 

Antioxidant 

helps lower oxidative stress and fight free radicals because it 

has strong antioxidant properties, which include helpful 

substances like flavonoids, polyphenols, and vitamins A, C, 

and E that target free radicals. 

[13] 

[14] 

Antimicrobial 

is effective in treating infections since it exhibits 

antimicrobial properties against bacteria, viruses, and fungi. 

Microbial cell walls are disrupted and replication is inhibited 

when chemicals such as anthraquinones, saponins, and 

enzymes are present. 

[15] 

[16] 

Anti 

inflammatory 

In a variety of ailments, including arthritis, skin diseases, and 

the healing process of wounds, aloe vera has been shown to 

reduce inflammation. It functions by reducing the synthesis 

of prostaglandins and inflammatory cytokines and blocking 

cyclooxygenase. 

-inhibits cyclooxygenase and lowers the production of 

inflammatory cytokines and prostaglandins. 

[17] 

[18] 

Wound 

healing 

accelerates scar production, enhances wound healing, 

promotes angiogenesis, and increases fibroblast activity and 

collagen formation. 

[19] 

Immunomodul

atory 

alters the immune system, either boosting or inhibiting 

immunological responses depending on the situation Also, 

alters the function of natural killer cells, T lymphocytes, and 

macrophages. 

[20] 

Anticancer 

has the potential to be a cancer-fighting agent because it 

exhibits cytotoxic effects on various cancer cell types. 

interferes with cell signaling pathways, suppresses cell 

growth, and triggers apoptosis. 

[21] 

Analgesic 
relieves discomfort. inhibits histamine and bradykinin, two 

chemicals that are involved in pain. 
[22] 

Impacts of Assist in the recovery of first- to second-degree burns. [23] 
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UV and 

gamma 

radiation 

exposure on 

the skin 
 

Metallothionein, an antioxidant protein produced by 

aloe vera gel, scavenges hydroxyl radicals and even 

prevents the suppression of the skin's glutathione 

peroxidase and superoxide dismutase enzymes. Finally, 

it rescues delayed-type hypersensitivity from UV-

induced suppression by lowering keratinocyte-derived 

immunosuppressive cytokines such interleukin-10. 

 

[24] 

Antidiabetic 

activity 

Aloe vera has demonstrated encouraging antidiabetic benefits 

in human and animal studies. Improved insulin sensitivity is 

assumed to be the mediator of the hypoglycemic effect. 

improved absorption of glucose and defense against 

oxidative damage to pancreatic β-cells 

[25] 

 

 

 

Toxicity and Safety 

Aloe vera gel is a natural fungicide and antiparasitic [26] and has radiation-protective effects 

[27]. It also has the potential to protect the liver and enhance kidney protection [28]. One area 

where Aloe vera shines is in the treatment of gastrointestinal issues, where Aloe vera plays a 

significant part; it is utilized in both adults and children and is well-known for its laxative 

qualities [29]. The primary substances causing this action are anthraquinones. AV, an extract of 

dried leaf juice, is in the Chinese Pharmacopoeia and is one of the most popular traditional 

Chinese medicines. Gel containing Aloe vera is used to treat GERD. Functional constipation has 

long been treated with it [30], According to Yu et al.'s study from 2024[31], the main ingredients 

that provide the plant its anticonstipating properties were aloin A, aloin B, aloe emodin, and 

aloeresin D. 

Liver toxicity: Despite the fact that aloe vera (AV) can protect the liver, there have been several 

reports of acute liver damage following oral AV ingestion (tea or pills). Jaundice, exhaustion, 

pruritis, nausea, and increased liver enzymes are among the symptoms. After stopping AV, 

symptoms typically go away [32].  

Kidney and electrolyte problems: AV consumption can occasionally result in renal failure, 

diarrhea, and hypokalemia [33]. 

Effects on the heart: Excessive amounts of AV gel may alter heart rate, K+ channel activity, and 

myocardial repolarization, which may result in arrhythmia or digitalis poisoning. In general, low 

dosages are safe. Drug interactions: AV should be avoided by patients taking hepatotoxic 

medications (such as leflunomide and methotrexate).[34]. 

Aloe vera gel is not harmful, in contrast to latex or whole-leaf extracts, according to a 2021 

study.A commercial AV gel drink with a combination of aloins A and B did not cause any 

genotoxicity, according to a 2022 study.[35]. 
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CONCLUSION 

Its various pharmacological activities make aloe vera a popular therapeutic plant with many 

health advantages. Its well-known anti-inflammatory, antimicrobial, immunomodulatory, 

antidiabetic, anticancer, and wound-healing qualities make it beneficial in traditional and 

contemporary medicine.  Due to advances in analytical chemistry, we now know more about 

Aloe vera's chemical composition, allowing for its safe and effective use in food, cosmetics, and 

alternative medicine. 

Despite extensive Aloe vera research, certain areas need further study.  Aloe-derived products 

should be standardized and quality-controlled in future research to achieve consistent therapeutic 

results.  Metabolomics, transcriptomics, and proteomics will be required to understand the 

bioactive chemicals' modes of action. To prove its pharmacological claims and establish long-

term safety, bigger and more diversified clinical studies are required.  Researchers should create 

new formulations and medication delivery technologies to improve Aloe-based treatments' 

bioavailability and stability. 

Therefore, combining traditional wisdom with contemporary science may reveal novel bioactive 

compounds and improve Aloe vera's medicinal potential.  Future herbal medicines will be safer, 

more effective, and scientifically verified by integrating empirical traditional medicine with 

evidence-based contemporary pharmacology. 
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 الخلاصة
لاجية، قديمًا نباتًا ذا فوائد عظيمة. وقد اشتهرت أوراقه السميكة بفوائدها الطبية والع(.Aloe (L.) Burm)الاوليفيرا  صبار نبات ديُع

الذي يتميز و لصبار، النشطة بيولوجيًا الموجودة في جل ا وحديثًا. تهدف هذه المراجعة إلى تقييم الفيتامينات والمعادن والإنزيمات والمركبات
 وى. كمابخصائص مضادة للأكسدة والبكتيريا والالتهابات. يُعالج الصبار معظم مشاكل الجهاز الهضمي ويُكافح العديد من أنواع العد

 .مّةجنباتًا أساسيًا ذا فوائد صحية يُساعد على استقرار مستويات السكر في الدم ويُحسّن الصحة العامة والمظهر. يُعد الصبار 
، على Google Scholarو Web of Scienceو Scopusو PubMed ركزت هذه الدراسة، التي أُجريت باستخدام قواعد بيانات

ته ركبا، حيث فحصت الأدبيات التقليدية والمعاصرة حول الوصف النباتي للصبار، وم2025إلى عام  2000المنشورات المُحكّمة من عام 
لطبية، تربط ايقاتها الكيميائية النباتية، ونشاطه الدوائي، واستخداماته الطبية. ومن خلال مناقشة آليات عمل مكوناته النشطة بيولوجيًا وتطب

 .هذه المراجعة بين المعرفة التجريبية والبحث العلمي
لأدلة. ة على االنشطة بيولوجيًا في تطوير أدوية عشبية قائم في نهاية المطاف، يُسهم فهم الطيف الدوائي الواسع لنبات الصبار ومكوناته

نية ات صيدلاويتطلب تحقيق الإمكانات العلاجية الكاملة لهذا النبات في الطب الحديث توحيد المعايير، والتحقق السريري، وتطوير تركيب
 مبتكرة.

 :الاستنتاجات
هابات، د للالتعلاجيًا شائعًا يتمتع بفوائد صحية عديدة. فخصائصه المعروفة كمضا بفضل أنشطته الدوائية المتنوعة، يُعدّ الصبار نباتًا

ل للمناعة، ومضاد للسكري، ومضاد للسرطان، ومُساعد على التئام الجروح، تجعله مفيدًا في الطب دي التقلي ومضاد للميكروبات، ومُعدِّ
عال في من والفنعرف المزيد عن تركيبه الكيميائي، مما يسمح باستخدامه الآوالمعاصر. وبفضل التقدم في الكيمياء التحليلية، أصبحنا الآن 

 ..الأغذية، ومستحضرات التجميل، والطب البديل
تقة ات المشعلى الرغم من البحوث المكثفة حول الصبار، إلا أن بعض المجالات تحتاج إلى مزيد من الدراسة. ينبغي توحيد معايير المنتج

 النشطة تها في البحوث المستقبلية لتحقيق نتائج علاجية متسقة. وسيتطلب فهم آليات عمل المواد الكيميائيةمن الصبار ومراقبة جود
يل، يلزم دى الطو بيولوجيًا استخدام تقنيات الاستقلاب، والنسخ الجيني، والبروتينات. ولإثبات ادعاءاته الدوائية، وتحقيق سلامته على الم

لبيولوجي توافر ار تنوعًا. وينبغي على الباحثين ابتكار تركيبات وتقنيات جديدة لتوصيل الأدوية لتحسين الإجراء دراسات سريرية أوسع وأكث
سّن ة، ويُحواستقرار العلاجات القائمة على الصبار. لذلك، قد يكشف دمجُ المعرفة التقليدية مع العلم المعاصر عن مركبات حيوية جديد

طب التقليدي دمج ال لأدوية العشبية المستقبلية أكثر أمانًا وفعاليةً، وأكثر موثوقيةً علميًا، من خلالالإمكانات العلاجية للصبار. ستصبح ا
 التجريبي مع علم الأدوية المعاصر القائم على الأدلة.
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