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ABSTRACT 
Antibiotics are routinely used in fish farming to prevent infections caused by bacteria. The downside of this strategy is that if the antibiotic is 
used to treat fish repeatedly, disease-causing bacteria will develop resistance. An immunostimulant material is frequently used in fish farm-
ing to prevent disease and raise fish resistance to disease as an alternate solution to this problem. The aloe vera plant is known to contain 
active chemicals that serve as immunostimulants and can benefit fish. Saponins, flavonoids, tannins, sterols, and acemannan are among the 
active ingredients found in aloe vera skin extract. 

INTRODUCTION 
 

The use of antibiotics can cause resistance effects on pathogenic bacteria and cause pollution to the environment [1]. Therefore, 
alternative medicines are needed that are more environmentally friendly and do not cause bacteria-resistant effects. Several phyto-
pharmaca ingredients have been used to treat MAS, including betel leaf, papaya and katapang. Betel leaf extract, papaya and keta-
pang each have the same antibacterial compounds, namely flavonoids, tannins, steroids and triterpenoids which are antibacterial [2], 
[3], [4]. Antibacterial compounds are also found in Aloe vera, according to [5], Aloe vera skin extract contains identified active sub-
stances such as saponins, flavonoids, tannins, sterols and acemannan.  

The ability of Aloe vera as an antibacterial is because it contains 12 types of anthraquinone active compounds as potential anti-
bacterial and antiviral agents [6]. In addition to anthraquinones, Aloe vera contains quinones, saponins, aminoglucosides, lupeol, 
salicylic acid, tannins, urea nitrogen, cinnamic acid, phenols, sulfur, flavonoids and essential oils that function as antimicrobials [7]. 
Aloe vera has several nutrients that play a role in the wound healing process. Aloe vera gel contains carbohydrates associated with 
therapeutic characteristics, such as wound healing and anti-inflammatory activity. Aloe vera also contains the active substances 
mannose, glucomannan, acetylated mannose (acemannan), flavonoids and saponins. 
 

CLASSIFICATION AND MORPHOLOGY OF ALOE VERA 
The Aloe vera plant (Figure 1) belongs to the Liliaceae family. This plant can grow in tropical and subtropical climates which is cha-

racterized by blade-like leaves with sharp serrated edges. Aloe vera leaves contain the main components, namely yellow latex on the 
outside and gel (mucilage) on the inside [8]. According to [9], Aloe vera plant is widely used as health food, cosmetic and medicine 
and is believed to function as antitumor, antidiabetic and moisturizer. According to [10] the taxonomy of Aloe vera is as follows: 
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Kingdom  : Plantae 
Phylum : Spermatophyta 
Class  : Monocotyledoneae 
Order  : Liliflorae 
Family : Liliaceae 
Genus  : Aloe 
Species : Aloe vera 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 1. Aloe vera 
 
 

Aloe vera, like other plants, has a root, stem, and flower structure, but what is often used in medicine is the flesh. Aloe vera is a 
single leaf lance-shaped with elongated strands in the form of a midrib with a length of 40–60 cm and a width of 8–13 cm at the bot-
tom and 2–3 cm thick. The leaves are thick fleshy, boneless, grayish green and have a waxy coating on the surface and are succulent, 
i.e. they contain water, sap and mucus that dominate the leaves. The top of the leaf is flat and the bottom is rounded (convex). Early 
developed Aloe vera leaves have pale green to white patches. These spots will disappear when the Aloe vera leaves mature, but this 
is not the case with small or local types of Aloe vera. This is probably due to genetic factors. Along the edges of the leaves lined with 
serrations or spines that are dull and colorless [10]. 
 
 
THE CONTENT AND BENEFITS OF ALOE VERA 

According to [11] the beneficial properties of Aloe vera, such as bioactive polysaccharides, in particular the storage polymer 
known as acemannan, and different phenolic compounds, appear to be key components to explain most of the pharmacological 
properties attributed to the Aloe vera plant. According to [12], Aloe vera is able to stimulate immunity. This is due to Aloe vera cha-
racteristics which contains the active compound acemannan which is able to activate immune cells [13]. Aloe vera also contains sa-
ponins that function as antiseptics and the quinone compound in Aloe vera is used as an antibacterial. Alkaloid compounds in Aloe 
vera can increase endurance [14]. Aloe vera also contains tannin compounds as antibacterial. Tannins have antibacterial power by 
precipitating protein. In general, the antibacterial effects of tannins include reactions with cell membranes, inactivation of enzymes 
and inactivation of the function of bacterial genetic material [15]. 

Aloe polysaccharides have also been linked to direct bacterial activity through stimulation of phagocytic leukocytes, which destroy 
bacteria [16]. According to [17] all parts of the extracted Aloe vera contain polysaccharides and flavonoids. According to [18], flavo-
noids have the potential as antibacterial, anti-cancer and antibiotic compounds. Flavonoid compounds are synthesized by plants as a 
defense system and in response to infection by microorganisms, so it is not surprising that these compounds are effective as antimi-
crobial compounds against a number of microorganisms. Flavonoids are one of the polyphenolic compounds that have various ef-
fects, including antioxidant, anti-tumor, anti-inflammatory, antibacterial and anti-viral effects. Flavonoids work by damaging the cy-
toplasm so that bacterial cells will be damaged and die. Flavonoids are also anti-inflammatory so they can reduce inflammation and 
help reduce pain when bleeding or inflammation occurs in the wound [19]. 

According to [10], the specialty of Aloe vera lies in its nutritional content (especially glucomannan) in collaboration with essential 
and secondary amino acids, oxidase enzymes, catalase and lipase, especially protein-breaking enzymes (proteases). Aloe vera con-
tains a glycoside group which is an aminoglycoside group which is an antibiotic. These compounds will diffuse in the bacterial cell 
wall and this process lasts long and continuously in an aerobic atmosphere. After entering the cell, it is then passed on to the ribo-
some which produces protein, so that it will cause interference with the protein synthesis process and will then cause the breakdown 
of bacterial cell protein bonds. Saponins can cause saponification reactions. This compound will cause damage to the fatty structure 
of the bacterial membrane so that the bacterial cell wall will rupture, lysis and subsequently die. While acemannan is a carbohydrate 
compound that will activate macrophages causing phagocytosis. 

According to [20] acemannan stimulation of macrophages occurs through mannose receptors on the surface of macrophage cells. 
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Acemannan increases the activity of macrophages of the systemic immune system, especially in the blood and spleen and increases 
the production of No macrophages. This is confirmed by the statement of [21] that the polysaccharide acemannan has been consi-
dered as the main factor of the immunomodulatory properties shown by Aloe vera for macrophages and monocytes, with minimal 
systemic toxicity. 

The healing component relates to a compound called glucomannan, which is enriched with polysaccharides. Glucomannan affects 
fibroblast growth factor and stimulates cell activity and proliferation and increases collagen production and secretion. Aloe vera mu-
cus not only increases the amount of collagen at the wound site, but also increases the transverse connections between the bonds, 
thereby accelerating wound repair [22]. 

 
SOURCE OF IMMUNOSTIMULANT FOR FISH DISEASE PREVENTION 

Another use of Aloe vera is as a source of immunostimulants that help prevent disease in fish. The use of Aloe vera as an immu-
nostimulant is highly recommended considering the compounds contained in it can be used as immunostimulants, some of which 
are Flavonoids, Acemannan and Aloe emodin which function as immunostimulants, anti-inflammatory and anti-microbial. Several 
studies have shown the ability of Aloe vera as a source of immunostimulants in several types of fish. 

Aeromonas hydrophila is the cause of Motile Aeromonad Sepricemia (MAS). In the [23] study, feed containing Aloe vera powder 
was applied as an immunostimulant to treat MAS in Biawan fish (Helostoma teminchii). The research method used was an experi-
ment with 5 treatments with 3 replications, namely treatment A (KN 0 g/kg powdered feed), B (KP 0 g/kg powdered feed), C (20 g/kg 
powdered feed), D (30 g/kg feed powder) kg of powdered feed) and E (40 g/kg of powdered feed). The test feed was given for 7 days 
before the challenge test and 14 days after the challenge test. The challenge test was carried out by injecting the suspension of 
Aeromonas hydrophila bacteria with a dose of 108 cells/cfu as much as 0.1 ml intramuscularly. Observational variables included feed-
ing response, weight gain, erythrocytes, leukocytes, hematocrit, hemoglobin and survival. The results obtained showed that the KP 
treatment had the lowest number of erythrocytes, leukocytes, hematocrit and hemoglobin and the 40 g dose of Aloe vera powder 
was almost close to the amount in the KN treatment as a comparison to other treatments. Feeding containing Aloe vera powder as 
much as 20, 30, and 40 g/kg can reduce the mortality rate compared to negative control and positive control. Aloe vera powder 
through feed has a significant effect on the survival of Biawan fish after infection. Aloe vera powder dose of 40 g/kg showed the best 
results compared to other doses. 

Aloe vera extract can also be applied as an immunostimulant to treat MAS in African catfish Clarias sp. The doses of Aloe vera ex-
tract added to the feed were 10, 20, and 40 g/kg dry weight. The studied fish were given treatment feed for 7 days after the chal-
lenge test. Clinical symptoms were observed every day after the challenge test, while the hematological test was observed on days 3, 
5, and 8 after the challenge. The results obtained showed that the feed containing Aloe vera extract as much as 10, 20, and 40 g/kg 
could reduce the mortality rate and clinical symptoms when compared to negative control and positive control. The dose of 40 g/kg 
showed the best results and was significantly different from other doses. The blood description shows a non-specific trend between 
doses of 10, 20, 40 g/kg which is represented by the number of erythrocytes, total leukocytes, hematocrit values, and hemoglobin 
levels [24]. 

Another study was conducted to determine the effect and how much influence the administration of Aloe vera powder as an im-
munostimulant on the histopathological profile of carp kidney organs tested against Aeromonas hydrophila bacteria. The results ob-
tained were that the administration of Aloe vera powder had a significant effect on the kidney histopathology of carp (Cyprinus car-
pio) as evidenced by congestion and necrosis damage. From the results of this study, it can be concluded that the administration of 
Aloe vera powder as an immunostimulant tested against A. hydrophila bacteria affects tissue damage with necrosis and congestion 
parameters. It is evident from the confidence interval of giving Aloe vera powder as an immunostimulant for carp that was chal-
lenged with A. hydrophila, it can be said to be very close because the results are close to 100% [25]. 

The applying of Aloe vera as an immunostimulant can also be given in liquid preparations, in the form of juice. Treatment using 
Aloe vera juice on carp (Cyprinus carpio), consisted of doses of 0 ml/kg, 200 ml/kg, 400 ml/kg, 600 ml/kg, 800 ml/kg and 1000 ml/kg. 
The results showed that the average value of the phagocytic index of carp in the treatment increased compared to the control. 
Treatment with Aloe vera dose of 600 ml/kg averaged the highest phagocytic index value of 61%, while the lowest phagocytic index 
value was shown in the control (0 ml/kg) which was 35%. The value of the phagocytic rate or the number of phagocytic cells that 
phagocytize Aeromonas hydrophila bacteria increased after treatment, namely control (0 ml/kg) = 26.31%, 200 ml/kg = 30.76%. 400 
ml/kg = 33.56%, 600 ml/kg = 52.18%, 800 ml/kg = 40.74% and 1000 ml/kg = 33.83%. Survival Rate (SR) or the survival rate of goldfish 
increased after being challenged with Aeromonas hydrophila. The highest increase at a dose of 600 ml/kg was 87.5%. The clinical 
symptoms of goldfish after being challenged with Aeromonas hydrophila were inflammation of the skin and fins, slow movement, 
weakness, decreased feeding response and a bulging stomach. Based on the results of the study, it can be concluded that the admin-
istration of Aloe vera juice mixed with artificial feed can increase the non-specific immune response and survival rate (SR) of carp 
(Cyprinus carpio L). The optimum dose of Aloe vera in artificial feed is 600 ml/kg [26]. 

 
Conclusion 
Based on the results of research and testing on several fish that have been described above, it can be seen that Aloe vera has great 
potential to be used as a source of immunostimulants in cheap and efficient fish feed. 
 

 

GSJ: Volume 10, Issue 2, February 2022 
ISSN 2320-9186 593

GSJ© 2022 
www.globalscientificjournal.com



 

 

References 
[1] Yuhana, M.I., Normalina and Sukenda. Utilization of Garlic Extract (Allium sativum) for the prevention and treatment of catfish (Pangasionodon hypopthalmus) 

infected with Aeromonas hydrophila bacteria. Indonesian Journal of Accuculture.. 2008 ; 7(1): 95-107. 
[2] Ningrum, C.R. Antioxidant Activity Test of Water Extract and Ethanol Extract 70% Green Betel Leaf (Piper betle Linn.) and Red Betel Leaf (Piper cf. fragile benth.) 

with Free Radical Attenuation Method. 2009; FU, Jakarta. 17 pages. 
[3] Haryani, A., R. Grandiosa., I. D. Buwono and A. Santika. Test the effectiveness of papaya leaves (Carica papaya) for the treatment of Aeromonas hydrophila bacterial 

infection in goldfish (Casassius auratus). Journal of Fisheries and Marine Affairs. 2012; 3(3): 214–220 
[4] Hidayat R. Anti-Aeromonas hydrophila Immunoglobulin Y (Ig-Y) Protectivity Study on Carp (Cyprinus carpio L.) and Gouramy (Osphronemus gouramy L.). [Thesis]. 

2006; Postgraduate Program, Bogor Agricultural University. Bogor. 
[5] Parnomo,T andD.J.Pohan . 2021. Test the Effectiveness of Aloe Vera Extract on the 

Growth of Escherichia coli in vitro. International Journal of Health Sciences and Research. DOI:https://doi.org/10.52403/ijhsr.20210831. Vol.11; Is-
sue: 8; August 2021.  

[6] Saeed, M. A., A h m a d , I . , Yaqub, U., Akbar, S., Waheed, A., Saleem, M., & Din, N-u. Aloe vera: A plant of vital significance. Sci. Vision. 2003; 9(1-2), 1-13. 
[7] Agarry, O. O., Olayeye, M. T., Bello Michael, C. O. Comparative antimicrobial activities of aloe vera gel and leaf. Biotechnology. 2005; 4(12), 14-34. 
[8] He, Q., Changhong, L., Kojo, E. dan Tian, Z. Quality and safety assurance in the processing of Aloe vera gel juice. Food Control. 2005; 16: 95-104 
[9] Chang, X.L., Wang, C., Feng, Y. dan Liu, Z. Effects of heat treatment on the stabilities of polysaccharides substances and barbaloin in gel juice from Aloe vera 

Miller. Journal of Food Engineering. 2006;  75: 245-251. 
[10] Furnawanthi.. Efficacy and Benefits of Aloe Vera.2002. Agromedia Pustaka, Jakarta. 
[11] Minjares-Fuentes, R., Rodríguez-González, V.M., González-Laredo, R.F., Eim, V., González-Centeno, M.R., Femenia, A.,. Effect of different drying procedures on 

the bioactive polysaccharide acemannan from Aloe vera (Aloe barbadensis Miller). Carbohydr. Polym. 2017; 168, 327–336 
[12] Jatnika, A & Saptoningsing. 2009. Earning Profits from Aloe Vera. Agro Media Library. 26 pp. Jakarta. 
[13] Wahjuningrum, D. R. Astrini & Setiawati, M. Prevention of Aeromonas hydrophila infection in 11 day old Clarias sp catfish using Garlic Allium sativum and Meni-

ran Phyllanthus ni-ruri. Indonesian Aquaculture Journal. 2013;12(1):94 -104 
[14] Gusviputri, A., N., Meliana. P. S., Ayliniawati and N. Indraswati.. Making Soap with Aloe Vera (Aloe vera) as a Natural Antiseptic. Widya Teknik. 2012; 12(1):11-

21. 
[15] Aminah. 2014. The Effect of Soaking Ketapang Leaf Extract (Terminalia cattapa) on Livelihood and Liver Histology of Carp (Cyprinus carpio) Infected with Aero-

monas hydrophila Bacteria. Aquaculture Study Program, Department of Fisheries, Faculty of Fisheries and Marine Sciences, Diponegoro University. Semarang. 
[16] Sánchez-Machado, D.I., López-Cervantes, J., Sendón, R., Sanches-Silva, A. Aloe vera: ancient knowledge with new frontiers. Trends Food Sci. Technol. 61. 2017; 

94–102 
[17] Choi, S., Chung, M.-H. A review on the relationship between Aloe vera components and their biologic effects. Semin. Integr. Med. 2003. 1, 53–62 
[18] Parubak, Apriani Sulu. 2013. Antibacterial Flavonoid Compounds From Akway (Drimys becariana.Gibbs). Department of Chemistry, Faculty of Mathematics and 

Natural Sciences. Papuan State University. Papuans. 
[19] Rahman, M. F. 2008. Antibacterial potential of papaya leaf extract on gouramy infected with Aeromonas hydrophila. Essay. Faculty of Veterinary Medicine. Bogor 

Agricultural Institute. Bogor. 
[20] Djeraba, A. and P. Quere. In vivo macrophage activation in chickens with Acemannan, a complex carbohydrate extracted from Aloe vera. Int. J. Immunophar-

macol. 2000; .22: 365 – 372. 
[21] Chantarawaratit P, Sangvanich P, Banlunara W, Soontornvipart K, Thunyakitpisal P. Acemannan sponges stimulate alveolar bone, cementum and periodontal 

ligament regeneration in a canine class II furcation defect model. Journal of Periodontal Research. 2013; 49(2) : 164– 178.  
[22] Boudreau M D, Beland F A.  An evaluation of the biological and toxicological properties of Aloe barbadensis (miller), Aloe vera. Journal of Environmental 

Science and Health. Part C, Environtmental Carcinogenesis & Ecotoxicology Reviews. 2006; 24 (1): 103-154 
[23] Prasetio. E, Hasan. H, Chana. WN. Effect of Aloe vera Powder on Pathogenicity of Jelawat Fish (Leptobarbus hoevenii) Tested Against Aeromonas hydrophila Bac-

teria. Ruya Journal. 2017 ; 5 (1). 
[24] Kamaludin, I. 2011. Efektivitas ekstrak lidah buaya Aloe vera untuk pengobatan infeksi Aeromonas hydrophila pada ikan lele dumbo Clarias sp. melalui pakan. 

Bachelor  Thesis, Institut Pertanian Bogor. Bogor. 
[25] Ghoniyah, D. A.  (2016) Pengaruh Pemberian Imunostimulan Lidah Buaya (Aloe Vera) Melalui Pakan Terhadap Histopatologi Ginjal Ikan Mas (Cyprinus Car-

pio) Yang Diuji Tantang Bakteri Aeromonas Hydrophila. Sarjana thesis, Universitas Brawijaya.  
[26] Arizona T. Effects of Administration of Aloe Vera (Aloe vera) Juice through Artificial Feed on Non-Specific Immune Response of Carp (Cyprinus carpio L). Bache-
lor    
           Thesis, Airlangga University, Surabaya, 2006. 
 
 

GSJ: Volume 10, Issue 2, February 2022 
ISSN 2320-9186 594

GSJ© 2022 
www.globalscientificjournal.com


	INTRODUCTION
	CLASSIFICATION AND MORPHOLOGY OF ALOE VERA



